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IIpumeHenne BUOPAMOHHOM TEXHUKH ¢ ONTAPMOHMYECKUM PEKHUMOM
KO0JICOAHUI NIPU 000rallleHUH yrjiein

IIpusedenvl  pesynomamuvl  pabomvl KOHYEHMPAYUOHHO2O CMONA 01 0002aujeHus
V2ONIbHbIX ULIAMO8 U3 WIOHAKONUmenel U 8UOpayuoOHHO20 NHEBMAMUYECKO20 cenapamopa Ha
DA3TUYHOM Y2eCO0epHCaujem cbipbe.

Evgeny Garkovenko, Elena Nazimko, Sergey Bukin, Aleksandr Korchevsky, Jury Garin,
Anatoly Parhomenko, Roman Sholda

Application of vibration technique with the double harmonious mode of
vibrations for coal preparation

The results of preparation with concentration table for slimes and vibration-pneumatic
dry separator for different coal materials are presented.

INapxosenko €.€., Hazumko O.1., Bykin C.JI., KopueBcbkuit O.M., I'apin FO.M., Ilapxomenko
A.B., lloaga P.O.

Buxopucranns BiOpauiiiHoOI TeXHiKM 3 OiIrapMOHIHHUM PeKMMOM KOJIMBAHb
npu 30aravyeHHi Byruis

Ilpuseoeni pesynomamu pobomu KOHYeHMpayiuno2o cmony 0 30a2a4eHHs 8YeiNbHUX
wamie  MyJnoHaKonuuysayie ma 8iOpayiiHoc0 NHEeBMAMUYHO2O Cenapamopa Ha pisHil
8y2N1e8MIWYBAYIli CUPOBUHI.

Ilpoonema u ee céa3b ¢ HAYUHBIMU U NPAKMUYECKUMU 3aA0a4amu.
[Ipouecc  oboramieHus  pa3IMYHOTO  YIJIECOAEPIKAIIETO  ChIPbSl  MOXKET
MPOU3BOJIUTBCA MO TPEM HampapieHusiM: 1) oOoramieHue Ha JEHCTBYIOMIMX
babpukax; 2) UCTOIB30BAHUE CHIPhSI 0€3 3HAYMTEIILHOTO CHIDKEHUS 30JbHOCTH B

KaueCTBE TMPHUCATKU K YIIIO, HMEIoUeMy O0oJiee HHU3KYI 30JbHOCTH; 3)



CTPOUTEIHCTBO MUHH(PAOPUK MOMYABLHOTO THIA BOJMWU3M WMCTOYHHKA CHIPHSI.
O4eBUIHO, YTO TPETHI MYTh UMEET CYIIECTBEHHBIE IPEUMYILIECTBA.

Lenbrit psa Moyselt ¢ pa3IMYHON TEXHOJIOTHEH paboTaeT Ha JOU3BICUCHUN
roproueii Macchl M3 OTCTOMHHUKOB-WJIOHAKOMUTENEH, oOpabarbiBasi IILJIaMBl.
TexHomorust yTUIW3AIMM  OTXOAOB TpeArNoyiaraeT uX oOoraiieHue Tak
Ha3bIBAEMBIMHA MOKPBIMU METOJAMH IO IMapaMEeTPOB SHEPreTUUYECKUX TOBAPHBIX
yIJIEW UM KOHLIEHTPATOB JIJIsl KOKCOBAHMSL.

KpoMe Toro, moaynbHbIE YCTAHOBKM HCIIONB3YIOTCS W JJI1 Marepuala
kpynHocTbto  10-100MM. 3pech, HaoOOpOT, MNPUMEHSAIOTCS CYXHE METOMbI
pasfeneHys, NOMYJIAPHOCTh KOTOPBIX B TIOCJIEIHEE BpEMs BHOBb pAaCTET.
[Ipumenenne BUOpPAIIMOHHOW MHEBMATHYECKOW Cemapaiiyl MO3BOJISIET CO37aBaTh
Majora0apuTHbIEC, KOMIIAKTHBIE M MOOWJIbHBIE OOOTaTUTENIbHBIE YCTAHOBKHU C
KPYIJIOTOJAMYHBIM LUKJIOM paboThl. CyIIECTBEHHYIO POJib UTPAET HE3aBUCUMOCTH
OT BOJHBIX PECYpCOB M KOMMYHHMKALIMOHHBIX COOPYXEHUW CKJIAJUPOBAHUS
BBICOKOBJIQXHBIX MPOAYKTOB, YTO SBJSETCS HEMaJIOBAXXHBIM IMOJOXKUTEIbHBIM
(dakTOpoM pa3MelIeHHs YCTAaHOBOK B MECTaX C OTpaHMYEHHOM 00eCreuyeHHOCThIO
THIpOpecypcamu.

AHnanuz uccnedoeanuint u nyoauxkayui. AHaiIu3 OTEUECTBEHHOIO U
3apyOeKHOTO OIbITa 000TAIeHUs PA3JIMYHBIX KJIACCOB YIVIEH MO3BOJISET BBIICIUTD
U3 BCEX METOAO0B HauboJjee NEePCHeKTUBHBIN U SKOHOMUYECKHU MTPUBJIEKATEIbHBIN —
TpaBUTAIIMOHHOE oOorareHue. (s MemKuX 4YacTHUIl MUCIOJIb3YETCs cemapanus B
TOHKOM CJIO€ BOJbI, TEKyIIed MO HAKJIOHHOW IJIOCKOCTH (KOHILIEHTpauus Ha
CTOJNax), AJi1 KpyIMHBIX KJIACCOB — MHEBMATUYECKasi BUOPALIMOHHAS Cerapanusl.

HauGonbmuii wHTEpeC K KOHIEHTPAIMOHHBIM CTOJIaM JIJIsi 0OOTallIeHUs
yrieit npumencs Ha 60-70-e rogel mpomwioro Beka [2, 3]. Ha wmHorux
oboraruTenpbHbIX (abpukax VYkpaumHbl W Poccun OBUIM TIOMYYEHBI BBICOKHE
PE3yABTATHI IPH OOOTAIICHUH YTOJIBHBIX U aHTPAIIUTOBBIX MIJIAMOB.

Hacrtpolika KOHIEHTPAMOHHOIO CTOJIA HA ONTUMAJIbHBIE TEXHOJIOTUYECKUE
MOKA3aTeIu MPU YaCTO MEHSIOIIMXCS IMMOKA3aTelsiX ChIPbs, YTO UMEET MECTO INPHU

nepepaboTKe MIIOHAKOIIUTENICH, SIBISIETCS CIOKHOM 3amadeit. McciemoBarenu



MOJYEPKUBAIIH, YTO MPHU MOAJAEP>KAHUU MPABUIBHBIX YCIOBUIM pabOTHI AJsi CTOJIOB
XapaKTEPHO JOCTHKEHUE BBICOKMX TEXHOJOTMYECKHX ITOKAa3areseil pasleneHus,
peAKo TpeBBIIaEMbIX cemapaTtopaMu Apyroro tuma [4]. JomkHbIM 00pa3oM
HACTPOEHHBIA  ammapar SBIsSeTCs OAHUM U3  Haubonee A(PPEeKTUBHBIX
000TaTUTEIBHBIX YCTPONCTB, CHOCOOHBIX MepepadaThiBaTh YaCTHUIbI IITHPOKOTO
Jana3oHa KPYMHOCTU C BBICOKOM CTENEeHbI0 oboramieHus [5].

M3BecTHO, YTO KOHIIGHTPAI[MOHHBIM CTON HE TPEACTaBIsCT COOOM
KOMITAKTHYI0 ¥ BBICOKOIIPOU3BOAMUTENbHYIO MaminHy. OAHaKo NpPOAyMaHHOE U
000CHOBaHHOE KOMIIOHOBOYHOE pElIEHUE 00OraTHTENIbHOM (PaObpUKH MOIYIBLHOTO
THUIIa MOXKET CYIIECTBEHHO CHU3UTh 3HAYUMOCTbh JTAHHBIX HEJOCTATKOB.

BuOpannonHas nHeBMaTH4ecKash cemapauus TakK e HMela IIHPOKOoe
pacnpoctpanenne B 60-70-x romax IBaaIlaToro Beka. DTOT METOA ObUT MPU3HAH
TEXHUYECKH M HKOHOMUYECKH Haubojee I1enecooOpa3HbIM i oOoramieHus
KaMeHHBIX u Oypwix ymied Ceepnoro u lOxuoro Ypana, /lamsnero Boctoxa,
[Teuepckoro Oacceitna, Kysbacca, IlommockoBHoro ©Oacceiitna [/, 8]. B
COBPEMEHHBIX YCJIOBHUAX CyXOM MeETOZ pas3elieHuss BUOPOMHEBMATUYECKON
cenapamueil MOXeT LIMPOKO NPUMEHSThCA NPHU MPEABAPUTENILHOM mNepepadoTke
TOpPHON Macchl ymieqoObIBAIOMIMX MPEINPUITHIA C IeJIbI0 CHUKEHUS 30JIbHOCTH
pPSIOBOTO YIS, @ TaKkKe NpU BTOPUYHOM YTWIM3ALUU IMOPOIHBIX YIOJIbHBIX
OTBAJIOB, YTO SIBJISIETCS OCOOCHHO aKTyaJbHBIM.

Ilocmanoeka 3aoauu. llenvio gaHHOW PabOTHI SBISETCS HWCCIIEIOBAHHE
paboThl BUOPALIMOHHBIX aNNapaToB ¢ OMTApMOHUYECKUM PEKUMOM KOJeOaHHI Ha

Pa3IMYHOM YTJIECOAEPKAIIEM ChIPhE.

H3znoxncenue mamepuana u pesyiromamol. J{11 KOHUEHTPALMOHHOIO CTOJIA
OCHOBHBIMU TIapamMeTpaMy, BIMSIONIMMHU Ha TIPOIECC pa3/AClICHUs Marepuana,
ABJISIIOTCSL €r0 MPOU3BOJAUTENIBHOCTD, JJIMHA XOJa U YKCIO XOJOB JIEK, YIJIbl MX
MONEPEYHOrO0 U MPOJOJIBHOTO HAKJIOHA, KOJUYECTBO CMBIBHOW BOJbI, CHCTEMa
Hapuduennii. Takol COBOKYIMHOCTH YIpaBISIIOUIUX (DAKTOPOB HE MMEET HU OJHA
U3 MallvH, TMPUMEHSEMBIX JUisi oOoramieHusl nuiamMoB. braromapsi yHUKaJIbHOU

BO3MOKHOCTH YIIPABJICHUA MNEpCUNCICHHBIMU (I)aKTOpaMI/I JOCTUTACTCA



MakCUMaJbHO  BBICOKas  TEXHOJMOTrM4eckas  A(PQPEKTUBHOCTb  pa3esICHUs
Pa3HOOOPa3HOIO ChIPhS, BKIIIOUAsl YroJibHbIC IIaMbl WiIOHakonutenen. [lpu 3tom
MPOUCXOAUT 3HAYMUTENIbHAS JAecCylb(ypanus YIIeH — CHIDKEHUE COAepKaHUs
IIAPUTHOM cephl B 2-3 pasa.

Pa3zpaboTannsiii coTpynHukamMu JIOHEKOTO HAIMOHAIBHOTO TEXHUYECKOTO
yauBepcuteta (JJoHHTY) coBmectHo ¢ HIIK  «VYkpBuOpomamn  croi
KOHIICHTPALIMOHHBIN JIBYyXJ€4uHbld ¢ OurapmoHmyeckum npusBogoM CKOB-2,5x2
COIEPKUT CJEAYIOIIME OCHOBHBIE IEMEHTHI (puc. l): OeKkH TpamenueBUIHOU
GopMBI C  TOKpBITUEM; MUTAIOMIMK, BOASHOM ©  COOpHBIE  JIOTKH;
pacnpeneauTeNbHOE YCTPOWCTBO; BHOpaTop OUrapMOHHUYECKOTO THIA; OIOPHBIE
YCTPOMCTBA C MEXaHU3MaMU PETYIUPOBAHUS MPOJOJIBHOTO U IOINEPEYHOIO YIVIOB

HaKJIOHA JeKH; paMa. TexHnueckas XxapakTepUCTHKa CTOJIa IPUBEIEHA B Ta0. 1.

Tabnmma 1.

HammMeHoBaHue moka3aTtes Benuuunna
KomnuecTBo ek, mt 2
OO6mas mromanb AeK, M’ 5
JlnuHa xoma IeKu, MM 4-16
Yucio X0I0B JEKH, X014/ MUH 280-400
Yros nonepevyHoro HaKJoHa AEKH, rpaj 0-8
Yoy npooJIbHOTO HAKJIOHA JIEKH, TPaj] 0-5
["aGapuTHBIE pa3Mepbl, MM:
JUIMHA X [IAPHUHA X BBICOTA 3550x2440x2440
MOINTHOCTB AJIEKTPOABUTATENS TIPUBOAA, KBT 3
Macca, kr 1110

KoHcTpykiust anmapara, 3amuilieHHas psjoM MaTeHTOB Ha M300peTeHUS,
o0ecreynBaeT ciaeayrolle OCHOBHbIE MPEUMYILIECTBA:

- YHUKQJIbHAs BO3MOKHOCTb YIPABJICHUS TEXHOJOTMYECKUMU MapaMeTpamMu
mpoliecca pasziesieHuss 00ecneyrBaeT JOCTHXKEHHE MaKCHMAaJIbHOTO KadecTBa U
MIPOU3BOIUTEIIBHOCTH;

- YBEJIMYEHHAs [0 CPAaBHEHUIO C CEPHUIHO BBITYCKAEMBIMH 3apyOEKHBIMU
cTtonamu B 1,5-2 pa3a yaenbHas npOU3BOAUTEIBHOCTD 3a CUET NPUMEHEHHUS psiaa

HMHHOBAIIMOHHBIX pemeHI/Iﬁ;



- TPOCTOTAa MAIWHBI, HHU3KUNA YPOBEHb JHEProNOTPeONCHUs, HHU3Kas
MaTepUATIOEMKOCTh U HEOOJIBILION YPOBEHB IIYMa;

- yA0OCTBO pEryJIMpPOBaHUS OCHOBHBIX MApaMeTPOB: aMIUIUTYJ M YacTOT
KoJe0aHul OUrapMOHUYECKOTO PEXHUMA, MOMEPEYHOr0 W MPOAOIBHOTO YIJIOB
HAKJIOHA JIEKHU, pacX0Ja U PacipeAesICHUs N0 IJIMHE 1€KW CMBIBHOUW BOJIBI.

[IpoBeneHHbIE HCOBITAHUA W OSKCIUTyaTallMsl KOHLEHTPALMOHHBIX CTOJOB
CKOB-2,5x2 Ha psage muHHpaOpuK MO OOOTAIIEHUI0 3EPHUCTON (PpaKIIH
WJIOHAKOMUTENEN TMOKa3adu CIEAyIOIUe pe3yiabTarbl. M3 aHTpauuTOBOrO MIjIaMa
30JbHOCTBIO 42-47% moiy4yeH KOHLIEHTpaT 30JbHOCThIO 11-14% B xomuuecTBe S1-
53% u otxoabl 30JbHOCTEIO 79-89%. Ilpu oboramieHuu mnuiaMa KaMEHHBIX YIyien
301bHOCTBIO 35-44% moNy4eH KOHLEHTPAT C 30JIbHOCThIO 18-23% B KonmuuecTe
55-73% u oTX0mbl 30IbHOCTBIO 69-86%. IIpoU3BOANTENHLHOCTL CTOJIA COCTABIISIA
1o 7,5 /4 o tBepaomy [8].

Takum 00pa3oMm, MONOKUTEIBHBIN OMBIT SKCITyaTallid KOHIIEHTPAIMOHHBIX
ctonoB tuna CKOB-2,5x2 npu oOoraiieHny yrojibHbIX U aHTPALUTOBBIX LIIAMOB
MO3BOJIIET PEKOMEHAOBATh MX K IIMPOKOMY HCIOJB30BAHUIO MPHU YTUIU3ALUU
3€pHUCTON (PpAKIUU MIOHAKOTTUTENEH.

Hpyrum tumoMm o00pyI0oBaHUS ¢ OMTapMOHHYECKUM PEKUMOM KOJIeOaHUMN
SBJIIETCSI TTHEBMATUYECKHM BUOpAIMOHHBIN cemapaTop BeepHoro tuma. [T
«YxkpyriekauectBo», 3A0 «JIyranckuil MallMHOCTPOUTENbHBIA 3aBOA UM. A.S.
[Tapxomenko», OO0 «Paiit», kadenpa «OboramieHre MOIE3HBIX HUCKOMAEMbIX)
JorHTY m OOO «KauectBo ILmrOC» COBMECTHBIMH YCUIIUSIMH OCYLIECTBHIIN
peanuzaiuio NpoeKkTa U KypupoBaHUE CTPOUTEILCTBA MOAYJIBHONU 000TaTUTEIILHOM

yCTaHOBKH Ha ocHOBe cenapatopa CBII-5,5x1 [9].

OOoraiieHue yris WIH APYTHX CHITYYHX MAaTEPHaOB TPAaBUTAIIMOHHON
KPYITHOCTH  TPOMCXOAWT HAa  HAKJIOHHBIX  Kadalmuxcs Jekax 9 ¢
nepdopupoBaHHOW paboyeil MOBEPXHOCTHIO, YEpe3 OTBEPCTHS  KOTOPOU

npoayBaeTcs Bo3ayx (puc. 2).

B KOHCTpyKIIMM NpUMEHEHa MyJbCUpPYIOIIas IoJada BO3AyXa IMOA ACKY

BEHTWJISAITOPOM 8§ uepe3 BO3AYyxXoBOJ 1, pa3ielieHHbId B BepxXHEl YacTu Ha



natpyoxu 2 u auddysopsl 3. Yucno natpyoxoB u 1uddy30poB COOTBETCTBYET
YUCITy BO3AYIIHBIX TOJIEH cemapaTopa. 3ambUICHHBIA BO3AYX YAANSETCS 4Yepes
30HT 4. B KOHCTPYKIIMU JIE€KU MPEAYyCMOTPEHA BO3MOXKHOCTh MU3MEHEHHUS YTIOB
ee HaKJIOHA B MOIMEPEYHOM U MPOJOJIbHOM HampaBieHusx. Ha geke cemapartopa
pacmnosnosxxensl Hanpasistonie 10 (pudin), U3TOTOBICHHBIE U3 CTAIBHBIX TOJIOC
pa3Hoii BeICOTHI. Hanbomnblyto BeICOTY pudIn UMEIOT B Toiie | B 30He pa3rpys3ku
KOHIIeHTpaTta 12 (puc. 2, 6). BbicoTa HampaBJISIOMUX MOCTEIIEHHO YMEHBIIACTCS
KaK B MPOJOJbHOM, TaK M B MONEPEUHOM HANpPaBICHUH, B 30HE BHIIPY3KU
orxonoB 11 ona muHuUManbHa. Matepuan U3 3arpy304HOro YycTpoicTtBa 6
MOCTYMAeT Ha JCKy cemaparopa, rie C MOMOIIbI0 MUTATENs paclpeaenasercs,

o0pa3ys Mmocrensb 5.

Jlexa, yCTaHOBJICHHAs Ha HAKJIOHHBIX OIOpax /, COBEpPIIAET BO3BPATHO-
NOCTyNaTeNbHble JBWKEHUS (KadaHus), Oyarogapst 4emMy HOCTENb MO0 WHEPLUU
noa0pachiBaeTCsl BBEpX B HAIIPABJICHUH, IEPIIEHIUKYISIPHOM K MIIOCKOCTH OIOP.
B pe3synbTaTe MaTepuan MOCTEIU Pa3phIXIAETCS U MPUOOPETAET KTEKYUECTh).
braromapsi HakJIOHY J€KM B ITONEPEYHOM HANPABICHUU M IOCTYNATEIBHOMY
JBUKEHUIO TIOCTEJM CJIOM JIETKMX 4YacTHUIl, pAaCIHOJararoluicsa BbIIIE
HaIpaBJISOIINX, TOCTEIIEHHO «CIIOJI3a€T» BHU3, MO YIJIOM K OCH cenaparopa 1
pasrpy»xaercsi BA0Jb ero 6opTa B nepeaHei yactu aeku. Hikaue ciou nocrenu,
HaxXOJAIIMECS MEXKIY HAINPaBIAONIMMU, IPOJABUTAIOTCS BAOJb HUX. Pa3rpy3ka
IPOJYKTOB MPOHUCXOIUT 0 IEPUMETPY cenaparopa (puc. 2, 6).

TexHuueckass  XapakTepUCTUKA  [MHEBMATHYECKOTO  BUOPALIMOHHOTO
cenapatopa CBII-5,5x1 mnpuBeneHa B Tabiu. 2, a oOmMA BUA MOIYIBHOMN
YCTaHOBKH B XOJI€ €€ MOHTaXka - Ha pHuC. 3.

B Hacrosiee BpeMsi KOMIUIEKC OOOTalleHUss Ha OCHOBE BUOPALIMOHHOTO
nHeBMarnueckoro cenaparopa CBII-5,5x1, KoTopblil BXOAUT B COCTAaB MOJYJIbHOM
YCTaHOBKH TI0 TiepepaboTKe yriecoJepKalluX MaTepHalioB, HAXOAUTCS B
skcrtyaranuu [9, 10]. Teopetnueckue mcciaeaoBaHUs B3aUMOJCUCTBUS YacTHI] B
paboueM TMpOCTpaHCTBE cemapaTopa TO3BOJWIM pa3paboTaTh OCHOBHBIC

MapaMeTpbl TEXHOJIOTUYECKOTO pEeryJanpoBaHus yctaHoBku [11, 12].



Ta0muna 2.

HanmMeHnoBaHue nmapamerpa v pa3MepHOCTh Bennuunna
1. PaGoyas miommaap pas3aeiicHus, M 6,7
2. llupuHa nexu, M 1,4
3 [Ipou3BOIUTENBHOCTD [0 UCXOJHOMY MaTepHuaiy, T/4, 50
4. KpynHocTh oOOranaeMoro Mmatepuana, MM no 75
5. IloBepxHOCTHas Biara matepuania, % 10 8
6. HacpimHasi moTHOCTH MaTepuana, /M 10 2,8
7. [TorpemHocTs  pasgeneHus (mpu MAaKCHMAaJIbHOU
TIPOU3BOUTEIIBHOCTH) 0,25
8. JlMarma3oH peryIupyeMoii JaCTOTHI KadaHus KM, ¢ 3,0-6,7
9. 'abapuTHBIE pa3Mepbl, MM
o PR 6450
HIMpUHA 3900
BBICOTA 7800
10. Macca, kr 1216500

11. YcranoBineHHass MOIITHOCTD, KBT, He Ooiiee

OueHka mnokaszateneid paboOThl 0OOraTUTENBHOIO ammapaTra MpU BbIIECICHUU
JBYX MPOIYKTOB BBINOJHSIACH 110 U3BJICUEHUIO TOprOYei Macchl B KOHLUEHTPAT U
MUHEpPaIbHOW MacChl B OTXOAbl, MO 3PGEeKTUBHOCTH oborameHus FE u

CEJIEKTUBHOCTH pa3JIeIeHUs Sg.

OTH mnoKa3aTrenu SABJSIFOTCS B3aMMHO NPOTUBOIIOJIOKHBIMM, M HX
UCIIOJIb30BAaHUE JAaeT HamOojee OOBEKTUBHYIO OLIEHKY pe3yabTaToB. DopMyiibl

Xankoka-JlytlikeHa st E v ['omdHa 1151 Sg UMEIOT BUT:

E =100y, (4, - A4,) /A4, (100 - 4,), (1)
Se = ((100- 4,) / A, ) * (4, ] (100-4,)) . )

3aech ¥, — BbIXOA KoHIeHTpara, %; A4, A, A, — 30JbHOCTb NUTAHUSA
cernapaTopa, KOHLIEHTpaTa U OTXOJI0B, COOTBETCTBEHHO, Y.

Pe3ynbratel onpoOoBaHUs MPOAYKTOB, MOJYYEHHBIX U3 Pa3IMYHOTO CHIPbS,
IpeJCcTaBiIeHbl B Ta0J. 3. AHAIU3 JaHHBIX pabOThl YCTAHOBKHM CBUJETEIIBCTBYET O
ToM, urto cemapatop CBII-5,5x1 (Vkpauna) oOecrieduBaeT BBICOKHE
TEXHOJIOIMYECKHE IOKa3aTeld IpU MepepadOTKe pa3IM4yHOro 10 COCTaBY

YTIJIECOIEPIKAIIETO CHIPhSI.



TaoOmumna 3.

Ne [Mponykr | Beixo | 3ompHocT | U3Bneuenu | Dddek- | CenekTun
cepu i b € TOpIOYe | TUBHOCT -HOCTh
51 MAacCCEhI b
1 Konnenpa 33,5 18,4 63,43
T
ITopona 66,5 76,3 52,6
WNcxoaubrii 100 56,9 14,28
2 Konnientpa | 44,7 14,3 78,65
T
ITopona 55,3 81,2 66,2
Hcxomubrit 100 51,3 25,88
3 Konnenrpa 66,2 19,5 87,46
T
ITopona 33,8 77,4 54,4
HUcxonHbrit 100 39,07 14,14

IIpn BBICOKOM 30JIBHOCTH UCXOAHOTO muTaHusa — 51% B cepum 2 — Hanaaka
BUOPALIMOHHOIO cenaparopa Mo3BOJIMIIa MOTYYUTh KOHIIEHTpAT B KonnuecTBe 45%
C 30apHOCTBIO 14,3% ©  BBICOKO30JbHBIE OTXOAbl. (OPEKTUBHOCTH H
CEJICKTUBHOCTh PA3ICICHHUS B 3TOM CJIy4a€ MaKCHMAJIbHBIE IO CPAaBHEHHIO C
apyrumu cepusiMu. [Ipu CHUKEHUHU 30JIbHOCTH TUTaHUs 10 39% Tak ke BO3MOXKHO
MOJTyYEHHE SHEPTeTUYECKOr0 KOHIIEHTPATa B KOIU4YeCTBE 66%.

Crnenyer OTMETUTh, YTO NMHEBMATUYECKUE YCTAHOBKU MO OOOTallleHHI0 Ha
0a3ze BUOpAIIMOHHOTO CemapaTopa BEEPHOTO THUIA SIBJISIIOTCS KOMIIAKTHBIMU, HE
TpeOYIOT 3HAYUTENbHBIX MPOU3BOACTBEHHBIX IUIOIMIAAEH H KOMMYHHMKAIUH,
JOCTaTOYHO MOOUJIBHBIMU, MOTYT 3KCIUIyaTHPOBAThCS JUIsl Pa3HBIX LIEJeH.
B0O3MOXXHOCTh TIE€pEHACTPOMKKA MMapaMeTpoB padoOThl cemaparopa B JOBOJBHO
HIMPOKHX IPEAENIax MO3BOJISIET ONEPATUBHO YHPABIATH MPOLECCOM PA3ACIICHUS B
3aBUCUMOCTH OT CBOMCTB NOCTYIAOIIETO ChIPbSI.

JluHamuueckass W KUHeMmaTuueckas cxema cenaparopa CBII-5,5x1

obOecrieunBaeT  0oJieeé  BBICOKYIO  Pa3pbIXJICHHOCTh  IMOCTEIM 33  CUeT



JIOTIOTHUTEIBHBIX BEPTUKAIBHBIX COCTABJSAIONIMX KOJIEOaHUM, YTO CIIOCOOCTBYET
YIIYUIIEHUIO CEJIEKTUBHOCTH Pa3/ICICHHS JIETKUX U TSHKENBIX (QpaKIuil.

Buieoowi:

[ToOXKUTENBHBIA OMBIT 3KCIUTyaTalldd KOHLIEHTPALIMOHHBIX CTOJIOB THIIA
CKOB-2,5x2 npu oOoraiieHuud YroJibHbIX M aHTPAI[MTOBBIX HUIAMOB IO3BOJISET
PEKOMEHJIOBaTh MX K HIMPOKOMY HMCIOJIB30BAHUIO MPH YTUIU3ALUM 3E€PHUCTON
bpakuy nioHaKonmuTeNlned. DTH anmnapaThl UMEIOT HETPEB30MACHHbIE TOKA3aTeIH
paboThI HA TPYIHOM JIJISl CENapaluy ChIpPheE.

[TneBmMaTnueckuii BuOpanmonHsiii cenaparop CBII-5,5x1 oreyecTBeHHOTO
IIPOU3BOJICTBA O0ECIIEYMBAET JOCTATOYHO BBICOKHE TEXHOJIOTMYECKUE TOKA3ATEIN
Ha Pa3JIMYHOM YyrIylecoAepkameM celpbe. Ilynbcupyronias mogaya Bo3ayxa MOJ
JIEKY B 30HBI pa3/iesieHus: ClIOCOOCTBYET NOBBILIEHUIO 3(P()EKTUBHOCTH CEMapalu.

Takum o00pazom, BHOpanMOHHOE O0O0OpYJIOBaHUE C OUTAPMOHUYECKUM
PEXKUMOM  KOJIeOAHMH  TO3BOJIIET  MOJYy4aTh BBICOKHE TEXHOJIOTHMYECKHE
MOKa3aTeId U MOXET NPUMEHSAThCA I IIMPOKOrO JMara3oHa KPYMHOCTH M

Ka4qCCTBa YIJICCOACPKAIICTO ChIPbA C LCJIbIO ITOJIYUYCHHUA TOBAPHBIX IIPOAYKTOB.
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[Ipumenenne BUOPAIIMOHHON TEXHUKH ¢ OUTapMOHUYECKUM PEXUMOM KoJIeOaHuil pH
oOoramieHnu yriaei

Pucynok 1. [IpomblnieHHbIH 00pa3el] KOHIIEHTPAILMOHHOTO CTOJA
CKOB-2,5x2 na MexnyHapoaHo# BeicTaBke «YTois/Maitauar 2010
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Pucynox 2. Cxema BUOpallMOHHOTO THEBMATUYECKOTO CerapaTopa: a — BUJl COOKY;
O — BUJ JICKU CBEPXY, 8 - 30HBI BBIJICIICHUS MTPOIYKTOB Ha JEKEe cenapaTropa



Pucynoxk 3. MoHTax Mo1y/IbHOW yCTaHOBKHU Ha 0a3e cenapartopa CBII-5,5x1



