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TEXHOJIOT'MYECKHUE ACHIEKTBI BPUKETHPOBAHHUA
MEJIKOJAUCIEPCHBIX TBEPABbIX YIVIEPOACOAEPKAIIUX MATEPHAJIOB

B coBpeMeHHBIX YCIOBHSX Pa3BUTHS PLIHOYHON
YKOHOMHKHU aKTHBHO IIOBBIIACTCA JHEPromnorpedie-
HUe, YTO Heu30eXKHO BelIeT K CO3AaHHI0 IPPeKTHB-
HBIX DJHeprocOeperarolIUX TeXHOJIOTHil, olecre4u-
BAIOIIMX KOMITJICKCHOE HCIOJB30BAHHUE CHIPhS M Ma-
TEPUAJIOB ¢ MAKCUMANbHBIM CHHYKEHUEM BPEIHOrO
BO3JEHCTBUS HA OKPY3KAIOLLYI0 IIPUPOJIHYIO cpeny.

B Poccun y:ke HakoIUleHO W IIPOJOJKAaeT Hakall-
JIMBATBCA OrPOMHOE KOJHYECTBO OTXOJOB, KOTOPHIE
3aHUMAIOT 3HAYHTEIbHbIE TEPPUTOPHH M 3arpA3HAIOT
BO3/IYIIIHEIH GacceiiH, BOJHBIC OOBEKTHI, 3eMIII0 U TEM
CaMBIM YXYALIAKOT KA4eCTBO CpeAbl OOHMTAHHA Yello-
BeKa, HalpHMep, HAKOIUIEHBl B MecTaX Jecollepepa-
OOTKH OrpOMHBIC KOJIMYECTBA OIMUIIOK, JIMTHUHA, JIUT-
HOCYTb()OHATOB; B YTrOJIbHBIX PErHOHAX HAKOTUICHBI
MHJUIHOHB! TOHH YTOJIbHBIX LUIAMOB YIOJIbHOH H KOK-
COBOH TbUIM; OIH3 TOPOJOB HAKOIUIEHBl OOJNbIIHE
00BEMBI OCA/IKOB OT OUUCTKH CTOYHBLIX BOJ U JIpyrHe
OTXO/BI. DTH OTXOJBI 3aHUMAIOT 3HAYUTEIBLHLIC TEp-
PUTOPHUH, BBIAESISIOT B BO3JYX BpejHbIE BElIecTBa, C
JOKJIeBbIMH M BELIHMMH BOIAMHU M3 XPaHWIHIL OTXO-
JIOB OHH TOMAJAI0T B PEKH, 03€pPa, TIPY/IbL.

OCHOBHBIMH MPOH3BOJICTBAMH, 3arPA3HIIONTUMH
OKPYKAIOUIYI0 cpedy fABISAIOTCS LPEeAlPUSITHS YIOJlb-
HOH, XUMHYeCcKOH H MeTalllyprudyeckoil oTpaciei.

Mertamryprudeckue HpeJnpusTHs HepasphIBHO
CBsI3aHBl C NPOU3BOACTBOM KoKkca. OCHOBHBIM OTXO-
JIOM TEXHOJOTMYECKOro mporecca IMOoay4eHHS KoKca
ABJI@TCA KOKCOBAs IblIb. DTO LEHHOE TOILIMBO C
BLICOKHM cojep:kanueM yriepoja. Ilpu ostom, 1o
JAHHBIM YYCHBIX, KOKCOBOH MBUIM Ha KOKCOXHUMMUYC-
CKHX MpPENpHATHIX B cpelqHeM obpasyercsa Gonee 18
TBIC. T. B TOJ1, €ClIH YYUTbIBaTh, 4TO B Poccuu Hacuu-
ThiBaeTcs 12 KOKCOXHMHYECKHX IIPOM3BOJICTB, TO ITH
00beMbI BECbMAa 3HAUMTEIbHBI. [1]

B omaom Toneko KysHenkom 0OacceiiHe HewHc-
MOJIb30BAHHON  YrOJbHOH MeENOYd HACHMTHIBAECTCH
okono 30 muH. T. MecTa cklaiMpOBaHUs MOJOOHBIX
OTX0JI0B 0e3 IpeyBelHYeHs] MOKHO Ha3bIBaTh LEH-
HBIMH TEXHOT€HHLIMH MeCTOpOkAeHHAMH. [lapan-
JeNnbHO 3TOMY B Poccuu BCE CHIIBHEE ONYIAeTCsI
NeGHIUT AeUIeBOro COPTOBOrO TOILIHBA IS KOMMY-
HAJIBHO-OBITOBEIX HYy:A. lojoBas moTpeOHOCTE B
OKYCKOBAHHOM TOTUIMBE B HAIIHW JIHH COCTABIsACT 75-
77 muH. T.; a Ha nepuoj 2005-2015 sta notpeGHOCTD
cocTaBHT 55-60 MIIH. T. B roji, B TOM 4YHCIIE [ Hace-
neHud okoio 40 miH.T.[2]

B 10 ke Bpems 5TH dHEproHecyllde OTX0Jbl MO-
IYT CIIY5KUTH CHIPbEM JJIsl IPOM3BOJCTRA TOILTHBHBIX
OpHUKeTOB.

BpukernpoBaHue yried npeacrasiger coloit
pouecc MeXaHU4YecKoil mnepepabOTKU  YroJIbHOMH
(KOKCOBOI#) MEI0YM B KyCKOBOE TOILIMBO — OPHKETHI,

HMEIOIINE OINpe/ielieHHbIe XapakTepHCTHKH: (hopMy,
pazMepsl 1 Maccy. [3]

bpukeTHpOBaHHE B HEPHOH METANIYPTrHH - 3TO
HauOonee paHHUIl crOCO0 OKYCKOBAHUS, KOTOPBIH
HIAPOKO TIPHMEHSIETCSI JUTSl 3TOM LENH BO BTOPOH IM0-
nosuHe XIX cronetus. B Hauane XX cronetus Opu-
KeTHpOBaHHEe ObUIO BBITECHEHO arjoMepauueii mno
IPHYLHAM:

¢  HEIKOHOMHYHOCTh OKYCKOBaHHMA OpHKETH-
pPOBaHHEM TIPU TMOMOIIH MAIOMOIIHBIX TPECCOB C
HU3KOH IIPOM3BOJUTEJILHOCTHIO, B TO BpeMsi Kak B
arjoMepaluy ObUIM CO3/aHbl MAIIUHBI ¢ IIPOU3BOIH-
TensHOCTRIO 2000 T. U Donee arnomepara B CyTKH;

®  BO3MOXKHOCTH IIpH arjlOMepalHH YIalIuTh
BpeHble npumMecH (S, As, Zn, u 11p);

e [0NydYaTh ariuoMepar B O(IFCOBAHHOM BH-
ne.

B Hacrosmiee BpeMs IIpOU3BOJACTBO METAJLIYPrH-
YecKuX OpHKeTOB B POCCHU He TIONYUYHIIO pa3BUTHE B
HIAPOKHUX MPOM3BOACTBEHHBIX MaciITabax 1Mo Tem xe
CaMbIM [IPUYHHAM, XOTS C TOYKH 3PEHUS TeXHOJIOTHH
H DKOHOMHKH TIPOM3BOJCTBA OHO HMMEET pAa Tpe-
UMYILECTB IIepe]] IpaHyJIsiuei:

¢  OpHKeThl HUMEIOT OJMHAKOBYI0 MPABHIILHYIO
tdhopMy U Bec, B AaHHOM oObeMe comepikar Ooliblie
MeTaa, oHu 001afaoT 0olee BEICOKOH MIPOUYHOCTHIO
H JTy9niel TpancnopTadenbHOCTBIO;

e oOmanatoT Ooliee BBICOKMM YJETbHBIM Be-
coM;

e  KOIMYECTBO ODOPOTHOTO TPOJYKTAa Ha ario-
MepatuoHHol (abpuke cocrarisier okono 20-25%, a
HHOT/IA H BbIllle OT 0DIIEr0 MOTOKA HIMXTHL, B TO Bpe-
M3 Kak Ha OpuxeTHOH (adpuke - He bosee 2%);

e  Becb KHCIOpOJ pyJbl B OpPHKETE 0CTaeTCs
AKTHBHBIM, B arJOMepare ke OH HaXOJWTCsA B CBA3aH-
HOM COCTOSHHH (B BHJIE CHJIMKATOB), IIEpBOE OCOOEH-
HO B&KHO JUTS JIOMEHHOTO TIPOH3BO/ICTBA;

®  OKONOTHYECKas ©OE30MacHOCTh  OPHKETOB
(De30TXOTHOCTh, OTCYTCTBHE BBICOKHX TeMIEpaTyp
IIPH M3TOTOBJICHUN);

¢ BO3MOMKHOCTH NIPUMEHEHHs B OpHKETE B JIIO-
O0M COOTHOIICHHH YTIEPOAOCOACPKALIETO HATIOIHH-
TenA /71 aKTHBH3AIMK TIPOIECCOB B MeTaIyprude-
CKOH Ineun (kapOlOpH3aTOp, BOCCTAHOBHTEIIb, SHEPIo-
HOCHTENH);

®  BO3MOJKHOCTH HCIIOJIb30BaHHS BCEX BHIIOB
TOHKOJHUCIIEPCHBIX  KeN1e30(II0COIHTHPOYTIIEPOI0-
COIEPKAIMX OTX0A0B METAJUTYPTHUSCKOTO0 IIepe/iena.

Hajno y4ecTh, UTO HOIBITKH HCMOIB30BaTh OpH-
KETHpOBaHHE B METAJUTYPTHH ISl TIOJATOTOBKH HeMe-
TIMYECKOH INIUXTHl HE IpeKpallajlich HHUKOTAA.
Oco0eHHO MONHO OpUKETHPOBAHHE KAaK METOJ OKY-
CKOBaHHs OTBEYaeT TPeOOBaHMAM YTHIIH3AINH ME-
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KHX OTXOJIOB MET3aBOLOB (CpaBHUTEIbHO HedOoJIbIIoe
BOCIIPOU3BOJICTBO, HEMOCTOSHCTBO ¢usuko-
XMMHYECKHUX CBOMCTB H 1p.).

3a py0exKOM aKTUBHO 3aHMMAIOTCS OPUKETHPOBA-
HHEM OTXOJIOB, O/IHAKO WH(opMalnio 06 ITHX TexHO-
JIOTHAX CTapaloTcs HE PaclpoCTPaHATb H JOCTATOYHO
cTporo oxpassior. HeoOxoauMo 3aMeTHTh, YTO 3apy-
OexkHble OpHMKETHBIE NPOM3BOJCTBA, AAXE HCIOIb-
3yIOLIHE He OTXO/bl, 4 [I0JJHOLEHHOE ChIPbE, BEICOKO-
peHTabenbHBl. B pa3BHTBIX cTpaHax OpHKETHPOBa-
HUIO MOCTOSHHO YAENAeTcs caMoe MPHCTalbHOE BHU-
MaHue. HMHBECTHPYIOTCS 3HAYUTEIBHBIC CpPEICTBA B
HayuHble M TEXHOJIOTMYEeCKHe pa3paboTKH, B CTPOH-
TEJILCTBO HOBBIX U COBEPIICHCTBOBAHHE CYIIECTBYIO-
IIAX OpPUKETHBIX IPOHM3BOJACTB, OCOOEHHO HCIIOIb-
3YIOIIHX OTXOJbI MM HH3KOCOPTHOE chiphe. B AHT-
nuu, Gpannun, 'epmanuu, Yexun, [oasie, Typrumy,
CIITA, ABcTpanuy W JIpYyIHX CTPaHax Mo PasIuyHbIM
TEXHOJIOTHSM IIPOM3BOLAT OpHKETHl Ha Da3e yrolb-
HOH MeJIoYH B OONBIIHX 00BeMax. IT0 00YCIOBIEHO
TEM, YTO MNpPH CKHUIAHUK YTIOJIBHBIX OpHUKETOB, MO
CPABHEHHIO C CXKHIAHHEM PAJOBOrO YIUIs, MOBHIIIACT-
cs Ha 25-35% KIIJ TonouHbIX YCTPOMCTB, CHIXKAIOT-
cst Ha 15-20% BBIOpOCHI CepHUCTOrO rasa, dojee ueMm
B/IBOE CHMKAKTCS BRIOPOCH! TBEP/BIX BEIIESCTB C Jbl-
MOBBIMH TrazaMu, a Tak:ke Ha 15-20% cHmkaeTcs He-
J0Eer rOprYUX KOMIOHEHTOB. MeTamryprudeckuMu
npeanpuiTHaMy OpaHIHE eXeroJHo IepepadaTsiBa-
ercss B OpHMKETHl [0 4 MIH.T. EIe30CoAepikKallux
LUIAMOB M YJIABIMBAeMOH B ra3ooducTKax nela. B
yeproil Meramutypruun CIIA wu crpan 3ananHoil EB-
pOIBl YK€ JaBHO HapAly ¢ 3KelIe30ColepiKalluMH
MarepuanaMi OpHKETHPYIOTCS APYTHe MEJIKHE OTXO-
JIBI: HM3BSCTKOBasi MBUIb, OTXOJABI (PEPPOCILUIABHOIO
HNPOU3BOJICTBA, HEKOHJAUIMOHHAS MEJIOYb M1aBHKOBO-
ro Lirara 4 Ipodde BecbMa LeHHble MaTepHansl. Ha
HX OCHOBE II0JIy4YaroT LIMXTOBLIE OpHUKETHI H (DIIIOCHI
JUTs METAJUTYPIHYEeCKOr0 IPOHU3BOICTRA.

TakuMm 00pa3zoM, HCMONB3YS OTXOMBI B Ipollecce
OpUKETHPOBAHHS, MOMKHO CYIIECTBEHHO SKOHOMHTH
JHEpPreTHYeCKHe M ChIPbEBHIE PECypChl, CHHXKAThL 3a-
rpsi3HEHHE OKpY’KalollleH cpelbl, a TakkKe CO31aBaTb
HOBBIE, YPeKTHBHbIC paboyne MecTa U 3a CHET peH-
TabesnbHOI paboThl OPUKETHBIX MPOM3BOJICTB MOMOI-
HATh MecTHble W (penepanbublid Oromxersl. OTclona
OYEBHHO, YTO OPUKETHPOBAHME OTXOJIOB MOIHOCTHIO
oTBedaeT LelsAM PecTPYKTYpH3alHH Xo3saiicTBa Poc-
CHH, B YaCTHOCTH, NPU PECTPYKTYPH3AIHH YTrOJBLHOMH
OTPACIM UMEET CMBICI CO3/1aBaTh OPHUKETHBIE MPOH3-
BOJICTBA Ul 11€pPepadOTKH OTXOJO0B B YIOJIBHBIX pe-
FHOHAX.

B 1858 B I'epmanuu nmynieHa nepgast Oypoyrois-
Has OpukerHas padpuka, a B 1860 — KaMeHHOYTIOJIb-
Has ¢ BaJIbLEBbIMU IIpeccamMi. OKycKOBaHUE pyIHOH
MeJIOYH OpHKETUPOBAaHHEM LIMPOKO [PHMEHSIOCH BO
2-i monoure XIX B. B Poccun meron Opukeruposna-
Hust npeanoxeH B 30-x rr. XIX B. pycckum uzo0Opera-
telem A. II. BemHskoBBIM, KOTOpELi paspadoral
METOJ IIOJIyYeHHS NPOYHBIX OPHKETOB H3 OTXOIOB
JPEBECHOr0 U KAMCHHOI'O YIJisi, HA3BaB YTOT BHJ TOI-

qMBa kapOonenHoM. OmHaKo, IIPOLECC OKYCKOBaHUA
KOKCOBOH MeJIouH MeToa0M OpukeruposaHus B Poc-
CHUM HE MOJYYHJI Pa3BHTUS B HIMPOKUX MPOU3BOJCT-
BEHHBIX MacmITadax.

B Coserckom Coro3e HHHOBAallMOHHOW fABHIIACH
Honeuxast OpukerHas ¢abpuka, rie BIEpBBIE B Kade-
CTBE CBSI3YIOLIETO BEILISCTBA HpHUMEHsUICH HeTsHOM
outym. [lo atoro monroe BpeMsl HCMONBL30BANCS Ka-
MEHHOYTOJIbHBIH TIek. B CBA3H ¢ TeM, 4TO IeK — 3TO
neUIUTHOE W KaHIEpOreHHOE CBA3YIOllee, CO Bpe-
MEHEM €I'0 BLITeCHH HeTAHOH OUTyM.

IMepepaboTka TOIUIMBA C MOMOINBI0 PA3THYHBIX
TEXHONOTHH OpPHKETHPOBAaHHS B HAIIW JIHH IIHPOKO
ocyliecTBisfercs B OonpLIMHCTBE crpad EBpomsl, Tak
#ke B ABcTpanuu, BenukoOpuTanHM H cTpaHax
TpeTbero mupa. [lo HekoTOpeIM maHHBIM, BO Dpan-
UMM EXKEroJHO MPOU3BOAMTCH 10 1,5 MIH. TOHH
yroJibHbIX OpukeToB, B Benabruu, AHCIHM — 10 1 MITH.
TOHH. B nenom xe Bo Bcell EBpone 4 MiIH. TOHH
YTOJIbHBIX OpHKETOB.

B flmonuu mupoxoe NpOMBINUICHHOE MpPUMEHE-
HHE TONYYHI TPOIecC YaCTHYHOrO OpHKEeTHPOBaHHS
YroipHOH HMXTHEL. DTOT HpolecCc BHEAPeH Ha MATH
KOKCOXHUMHYeckux (pabpukax >Tol crpansl. B tabn. 1
MPHUBE/IEHA MOIIIHOCTh YCTAHOBOK: [4]

Tabmuna 1. MonHOCTh YCTAHOBOK YACTHUHOTO OpH-
KETUPOBAHUS YTOALHOH MUXTH AnoHHK

MolLHOCTS,
Hassanue ¢abpuxku | T'opox ey
Cun HumnoH caiitan | Tobara 2400
Hunmnon xokan Munaya 1000
Hunnon xokaH DyKysiMa 3000
CymutokuHa3oykore | Bakasma 1700
CyMHTOKOIe Kacuma 4700

B kauecTBe CBA3yMOIUIEro NMpH OpHKETHPOBAHHH
HCIONB3YIOT KaMEHHO-YIONbHBIH NeK, a Ha HEeKOTO-
PBIX YCTaHOBKAX — BBICOKOTEMIIEPATYPHBbLI HeTAHOH
IEK, [I0Iy4aeMbli TEPMHUECKUM KPEKHHIOM KyOOBBIX
OCTATKOB BaKyyMHOH aumctwiuisiumu Heprtu. Ilpo-
MBIIIJIEHHAs YCTAaHOBKA TPOMYCKHOH CIOCOOHOCTBIO
| mnn.T/rOox celped BBeleHa B pAelicTBue (upMoit
«Sumitokindsoucoge» B ¢espane 1976 r. B Coner-
raype. 3a roj ycTraHoBKa BbIpabareiBacT 300
TBIC.T/TOJT BEICOKOTEMIIEPATYPHOTO HehTAHOTO MeKa u
650 MIH.T/TOZ MaJOCEPHHUCTOTQ SKHJIKOTO TOIUIMBA
11 METAJTyprH4eCKHX 3aBOJIOB.

XapakTepUCTHKA UCIIOJIb30BABIIErOCs MeKa MpH-
BejeHa B Tabun. 2:

Tabnuua 2. XapakTepucTHKa HCIOJIb30BABLIEIOCS

neka
IMex Hedranoit KaMeHHO:
YTOJbHBIH
Temneparypa pasmsiruenus | 150-200 60-80

Texuuueckuii ananus, %

301BHOCTD <0,3 <0,3

Brixonx neryunx 34-35 63-68

Co,uepx{aﬂue CBA3aHHOI'O
yrjaepoaa

55-66 32-37




112 B.C. Cononos, A.B. ITanuu, B.U. Kocunaues, A.H. Ceuun

B 1981 r. na meramiyprudeckom 3aBoJie Bakasima
(GHpMBI «Sumitomo» BBe/IeHa B 3KCIUTyaTalHIO KPyIl-
Helfllas B MMpe yCTaHOBKA YACTHYHOIO OpHUKETHPO-
BaHMsd MMXTE npeccom Cymuxon. Hoseifmas ycra-
HOBKa Mpe/CTaBiaia codoil  MOAEPHU3NPOBAHHBIH
BapHaHT NepBOHAYaJIbHOH YCTAHOBKH 3aBOja H OC-
Halll¢HA BBICOKOTIPOU3BOJIUTEIBHEIM 000PYA0BaHHEM
IS YNABIMBAHHSI BPEJHBIX BBIOPOCOB. YcTaHOBKa
IOJHOCTBIO ABTOMATU3HPOBaHA, PEKHMbI pPadoThl
YCTaHABIUBAIOTCH B 3aBHCHMOCTH OT CBA3YIOIIETO.
ITpumenstoTcst npecchl NPOU3BOAUTENBHOCTbIO 90-
120 1/4, KOTOpPBIC MO3BOJISIIOT BapbUPOBATH B IIHPO-
KOM /lMara3oHe HPOHM3BOAMTENLHOCTE YCTAHOBKHU.
[4.5]

B Pymbinun pa3paboraH MeTOJ NOIYYeHHs Me-
TAJUTYPrU4ecKkoro KOKca M3 HECHEKAaNIMXCs YrieH
MyTeM Mpe/IBapUTENbHON TepMooOpaboTku, OpHKeTH-
pPOBaHUS CO CBA3YIOIIMMH W MNOCIEIYIOLIEro KOKCO-
BaHMs OpukeroB. Ilony3aBojicKHe UCHIBITAHUA I103BO-
JHIH PEeKOMEHAOBATh CIECAYIOIUHA COCTAB IUMHXTHI:
50% wecnekatomerocs yrisa, 20% ra3oBoro yris,
18% mnonykokca u 12 % KaMeHHOYrOJbHOTO TIEKa.
ITpu 3ToM yriu po/kHbL OBITH H3MENIBYEHBI 10 Ki1acca
0,2 MM, a momykokc Ao kiacca MeHee 1 mm. IIuxra
npeccyetcs oA aasineHueM 250-260 klla. Ilonyuen-
HBIC OpHUKETHI O0JIAfAl0T XapaKTePUCTHKAMHU, MPUBE-
JIeHHBIMH B Ta0u. 3: [5]

Tabnuua 3.XapakTepUCTHKAOPHKETOB

XapaKTepHCTHKE Yo
BnaxkHocth 2-14
301LHOCTH 14 - 15,7
Brixopa neryunx semects | 0,5 —3,0
CepHUCTOCTD 2-275
ITopucrocts 39-45

B Hacrosmee BpeMs HCCIELYETCS BO3MOSKHOCTh
3aMEHBI KAMEHHOYTOJIBHOTO TIeKa HeTeOUTYMOM HIIH
MEKOM, NOJTY4YEHHBIM IPH KOKCOBAHHH.

B 2000 r. npodeccop Jlobery A.M. npennoxui
Pl HOBBIX TEXHOJIOTHH - 4acTHYHOE OpHUKeTHpOBa-
HHUEe, TEepMOIOArOTOBKA M TPoMOOBaHHME ULIMXTEL,
00ECTICUMBAIONUX YBEIMUYCHHE NPOYHOCTH KOKCa
OJHOBPEMEHHO C BBeJcHHEM B 1KXTY 10 20 % Hene-
¢uuuTHeIX cnabocnekaronmxcs yrieil. IIpodeccop
Jlo6era A.M. yrBepikjaer, 4yTo Hauboliee OCYyIIecT-
BHMOH Ha JCHCTBYIOIUX KOKCOXMMWYECKHX Npe]-
NPUATHAX SABIAETCA TEXHOIOTHS YacTHYHOro OpHKe-
THPOBAHUs, KOTOPas 3aK/II0YACTCS B OpUKETHPOBAHUH
4acTH WHXThl 0k010 30 % co CBA3YIOUIMMH BelecT-
BaMu. Bpukerupyrorcs mmubo yacTe Beell MIMXTHI, JTH-
6o Tonmeko cnabocmekaromascs ee vacTb. [lomyuen-
Hble OpUKeTHl J00aBIAI0TCS K OCHOBHOH Macce LIHX-
THl U CMECh U3MENBLYSHHOI0 YIJId ¥ OpHKETOB KOKCY-
€TCst B KAMEPHBIX TeYax CIIOCBOro KOKcoBaHus. Bpu-
KEeTHPOBAaHHEM HacTH IIUXTHI CO CBA3YIONIMM obecre-
YHMBAETCH yBEJIMYEHHE HayalbHOIl IIOTHOCTH 3arpys-
KH, BBICOKas ILIOTHOCTh KOHTAKTOB MEXJy 3€pHaMH,
4TO I03BOJIAET OOECIeYMTh XOpollee CIeKaHHe
YrojbHBEIX LIHMXT ¢ ydactueM 20-25 % cnadocnekaro-

MXcs HeleQUUUTHBIX yriei. Xopollee cleKkaHue
rapaHTHPYeT BBICOKOE KaYeCTBO METAJUIYprH4YecKoro
KoKca. B aroit pabore paccmarpuBaercs criocod Opu-
KETUPOBAHHA KOKCOBOH MENIOYH ¢ HE(PTECBI3YIOLH-
MU BEIIECTBAMH C MOCICAYIOUIMM H3MelbuyeHHEM
KOKCOOPDHKETOB COBMECTHO € YIOJBHOM LIMXTOH H
KOKCOBAHHMEM B KaMEPHBIX Me4YaX HAa KOKCOXHMMYEC-
ckux npeanpustTusax. OCHOBHbIE NPEHMYILECTBA Yac-
THYHOI'O OpPMKETHPOBAHMS IIMXTHI, 110 CPABHEHHIO C
APYTHMH METOaMH MOJArOTOBKH OTOLIEHHBIX HIMXT K
KOKCOBAHHIO, COCTOSAT B TOM, YTO JAHHBIH crocod
JIETKO BITUCBIBACTCS B TEXHOJIOTHYECKYIO CXEMY KOK-
COXMMMYECKHX MPeJNpHATHI, npeanonaraeT UCIoidb-
30BaTh CYLIECTBYIOIIMI Ne4HOH (OHI M HaleKeH B
IKCILTyaTalHH.

M3Becren cnoco® monydeHHs KOKCOBBIX OpHKe-
TOB, BK/IIOYAIOIIHX CMELICHHE KOKCOBOH MeEJIOYH ¢
KHIKMM He(TeOMTYMHOM, B KOTOpBI Npe/BapH-
TENbHO H00aBA0T 4-6 Mac. KOKCOBOH NbUIH, 3aTeM
cmemuBaoT MoxubpunuposanHeiM 10-20 mac. Ilo-
pomka  kKapOaMmja  KOHLEHTPATOM  CYyJIb(UT-
CIUPTOBO# Oapzbl, OPHKETHPOBAHUE CMECH Ha Ballb-
LOBOM Inpecce pu JasieHud 20-30 MuH, HCHOIBL3Y-
I0T KOKCOBYIO Menoub ¢ pasmepom uactuil: 0,05 -
10%; 0,025-0,05% - 25%; 0,01-0,025 — 35% u 0,025
—30%.

Henocratok wu3BecTHoro cnocoba CcBA3aH CO
CJIO’KHOCTBIO pealu3alud Ha NPaKTHKE TOYHOIO CO-
OTHOIICHUsSI YKA3aHHBIX Pa3MEPOB HaCTHIl KOKCOBOM
MBLTH.

CymecTByeT elle OAHH CIOCO0 NOIYYESHHUs KOK-
COBBIX OpHKETOB, BKIIOHAIOIIUA B cebf cMerleHue
MeJIOYH ¢ pasMepoM dactui: 3 MM — 20%; 0.55 — 30-
35% wu 0,2 MM — 50-75% co cBA3YIONMM Ha OCHOBE
MPOH3BOTHOTO CYNb(HOKHCIOTH (KUAKHI WM B BHAE
IOPOILKA JIMIHOCYIL(OHAT aMMOHHS MJIH KallbliHs) B
konuuectse 3-10 Mac. OpHKETHpOBaHHE CMeCH IpH
nasnenun 100-200 Mna ¥ nmocneayrouyo TepMood-
paboTky Gpukeros npu 200-700°C B Teuenuu 10-120
MHH.

HenocratkoM sroro crocoda sIBISIOTCA 3HA4YH-
TebHbIE KallUTaJlbHble 3aTPaThl, CBA3AHHLIE C yCTa-
HOBKOH TPECCOB, Pa3BHBAIOIIMX BBICOKOC JABJICHUE,
YTO BJICYET JONOIHHUTENbHEIC dHEpreTHUeCKue 3aTpa-
Tl H CHIXKA€T IPOU3BOJAMTENLHOCTh YCTAHOBKHU, a
TaKke MepeyruioTHeHHe OpuKeTa NPUBOAMT K 3HAYH-
TEIbHOMY CHIDKEHHIO €ro peaklMOHHOH CIIocoOHO-
CTH.

B 1995 romy Jlypuii Banepuii ['puropbeBnyq
IIPEIIOKIII CIOCO0 MOTyYeHHs KOKCOBBIX OpHKETOB,
Haszeas ero “KOKSBRIK”. Bpukersl, momay4eHHBIe
JaHHBIM criocobom, Jlypuii npeanaraet HCIOIL30BaTh
B KauecTBe OJHEPrOHOCHTEJNA, BOCCTAHOBHTENd [JIf
NEKTPOTEPMHUUECKOT0 HpPOH3BoAcTBa (ocdopa, dy-
r'yHa, cTanu, eppocIuIaBOB, OUHEYHNOPHBIX H3[eJui,
caxapa, a TaKkKe B Ka4eCTBE TOIUIMBA B OLITOBBIX U
MPOMBIIIICHHBIX TOMKAX.

CymHocTs H300peTeHUs: B IIPEAJI0KEHHOM CIIO-
code, BKIIIOYAIOIIEM CMELICHHS KOKCOBOH MEJIO4YH ¢
3-10 mac.% cBA3YIOIIEro Ha OCHOBE MPOH3BOJHOIO
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Cynb(OKUCIOTEI, OPUKETHPOBAHUE CMECH H IIOCIe-
ayiontyio Tepmoodpadorky npu 200-700°C B TeueHuu
10-120 mMuH, A7 CMENICHHS UCMOIB3YIOT KOKCOBYIO
MEJIOY Pa3sMEpOM HaCTHI[ B CIEAYIOMEM COOTHOIIC-
Huu: 6-2.5 mm — 15-25 mac.% menee Imm go 100
mac.% ¥ OpuKeTHpOBaHHE BeIyT I0J AaBIEHHEM
5-90 MIla; B kadecTBe CBS3YIOLIETO MCMOJNb3YIOT
JUTHOCYNB(OHAT MM HATPHEBYIO COJNBMETHIICHHA(-
TaIMHCYIb(POKHCIOTHI, KOTOpble MOI'YT OBITh MOJH-
¢unmposaner  10-30 mac.% KyOOBBIMH OCTaTKamMH
peKkTU(UKaLNK TaJJIOBOIO Macia.

M3BeCcTHO MHOXECTBO TEXHOJOrMH OpuKeTHpO-
BaHHUSl KOKCOBOH IBUTH CO CBA3YIOILIUMU, SBISIOIUM-
cs OTXOZaMH KOKCOXHMHYECKOIO INpPOH3BOJCTBA, Ta-
KHMH Kak (Qycbl, TKEIbIMH (ppakIMaMH IIOIVIOTH-
TEJILHOrO Maciia, Haranuu u 1.7, [1TaBHBIM T0CTOWH-
CTBOM 3THX TEXHOIOTHil SBIsETCH TO, 4TO He Tpedy-
eTcss PMHAHCOBBIX 3aTPaT Ha 3aKYNKY M TPAHCIOPTH-
POBKY CBA3YIOLIEro H3 BHE, IPOM3BOJACTBO OpHKETOB
MOKET OCYILECTBIIACTCA HENOCPEICTBEHHO Ha TEppH-
TOPHH KOKCOXUMMYECKOTO IPEANPHUITHS.

Henocrarkom 3TUX TEXHOJIOIUi ABASAETCA TO, YTO
IpU CXKUTaHUK OPUKETOB IIPOHCXOMUT 3HAYUTEIILHBIH
BBIOPOC TOKCHYHBIX NPOAYKTOB TOpeHHs B aTMocChe-
py. Pemenuem sToil npoOiieMsl, MOXKET CTaTh TEPMU-

dyeckas oOpaloTka OpPHKETOB, YTO B CBOIO O4Yepelb
JenaetT GpUKETHl 00e3IbIMIEHBIME. BpUKeTHl pUro-
TOBJICHHBIC € HMCHONb30BAHHEM KaMEHHOYTOJIBHBIX
(yCcoB H HE MPOMICANIHX TEPMOMOATOTOBKY HE SBIIs-
10TCS Oe3/[BIMHBIMH, TOTOMY KaK TOILTHBO OHU IOJI-
XOMIT TOJNBKO JUIsl KPYIHBIX MPEANPHATHHA, 00Ia-
JAKONIMX MOI[HOM CHCTEMOH OYHCTKH JIBIMOXOJOB.
Hebonpiiie mpeAnpHATHA W YaCTHBIE MOTPEOHTENH
HYKJAI0TCH B 0€3/(bIMHBIX OpPUKETaxX.3/1eCh BOZHHKAET
apyras mpo0iema, mpodlema JHeprosarpatr Ha Tep-
MO0OPa0OTKY MOJIyUEeHHBIX OPUKETOB.

Ha ocHOBEe TpOBEJEHHOrO aHANH3a TEXHOJOTHIH
OpPUKETHPOBAHUS MOKHO CIENaTh CIEIYIOIHE BhIBO-
IbI:

1. OpUKEeTHPOBAHHE TOHKOIMUCIEPCHEIX VTJIe-
POJCOMIEPKAIIUX  BEIIECTB OCTACTCH  AKTYaTbHBIM
MPOLECCOM;

2. MpeanouYTeHHe OTAAETCS TEXHOJIOTHIM MOJIY-
yeHHs Oe3/IbIMHBIX OPHKETOB C IIPUMEHEHHEM JIEle-
BOT'O CBA3YIOIIETO.

3. Mano u3ydeHHBIM OCTaeTCs MeXaHu3M (op-
MHpPOBaHHs OpHKeTa Kak Tpex(]a3HOHl CHCTEMBI, a
TAKKE BJIHAHME TAPAMETPOB HA TEPMOJHHAMHKY

npomecca.
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