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V]IK 662.74
YTUWIN3ALNA CMOJIMCTBIX BTOPUYHBIX ITPOJAYKTOB KOKCOXUMMNYECKOI'O
I[MPOU3BOACTBA
Bmacos I'.A., Knemmus I'.T".,
(OAO «AspaeeBckmiit KX3»,. ABeeBka, YKpanHa).

IIpon3BOACTBO KOKCa M3 KAaMEHHOIO YIJIS SBISIETCS OJHUM W3 OCHOBHBIX IIEPEZCIIOB,
o0ecreunBaroImMx padoTy TOPHOMETAIUTYPIHYECKOro KOMIUIeKca YKpauHsl. [lomMuMo Kokca B
JTAHHOM IIPOM3BO/ICTBE IOJIy4atOT LEHHbIE XUMUYECKHE IIPOLYKTHI, B IIEPBYIO OYEPEIb - KOKCOBBIN
ras, OeH3oJ1, Cynb(paT aMMOHUS U KAMEHHOYIOJIbHYIO CMOJTy. Pa3roHkoii nociesHei mpou3BOIAT
psin dpakuuif, HaXOJIIMX MPUMEHEHHE B XUMHUYECKOM M Jp. OTPAcisiX MPOMBIIUIEHHOCTH, a
TAKKEe KAMEHHOYTOJIbHBIN IIEK - ChIPHE I SIIEKTPOJAHOM IIPOIYKLIUH, UCTIOIb3YEMOM B LIBETHOU U
yepHoil Metayutyprun. Kak cMoia, Tak ¥ pa3iuyuHble cOpTa KAMEHHOYIOJIBHOTO IeKa B OOJBIINX
o0beMax peaM3yloTCs Ha 3KCHOPT, B TOM YUCJIE B TAKWE MPOMBIIUIEHHO Pa3BUTbIE CTPaHbI, KaK
Awnrnus, Utanus, Sinoxus u ap.

Oco0eHHOCTH HEKOTOPBIX TEXHOJOTHYECKUX MPOLIECCOB UCIOJIB3YEMBIX B IpoLieccax
yJIaBJIMBAHUSA U NTepepabOTKH XMMHUYECKHUX NPOTYKTOB KOKCOBAaHUS 00YCIaBINBAIOT
3Ha4YMUTEIbHbIE 00BEMBI 00pa30BaHUs CMOJMCTHIX BTOPUYHBIX IPOAYKTOB. J[0 HEZJaBHETO
BPEMEHU OCHOBHBIM CIIOCOOOM UX YTUIIU3aLUU ObUIO TPOM3BOACTBO JOPOKHBIX BSIKYIIMX
MaTEepUasoB - AETTeH, TKeNbIX cMOJI U Ap. OJIHAKO, B MOCIEIHEE BPEMS YKECTOUEHUE
AKOJIOTMUYECKUX TPEOOBaHUI CYIIECTBEHHO 3aTPYAHIIO PEATU3aIHI0 TOPOKHBIX BSDKYILIMX Ha
KAMEHHOYI'0JIBHOW OCHOBE.

B Hacrosimee BpemMsi OCHOBHBIM CIOCOOOM YTHJIM3AIMM BTOPUYHBIX CMOJMCTHIX
IIPOJIYKTOB KOKCOXMMMYECKUX IPOU3BOJCTB SIBJSIETCS BOBJIEUEHUE MX B YIOJbHYIO IIUXTY,
UAYIIYI0O Ha KOokcoBaHue. llenmpiM psitom paOoOT IOKa3aHO, YTO TakUe MaTepuabl, Kak,
Hanpumep, Qychl MEXaHHM3UPOBAHHBIX OCBETJIUTENCH U JPyrue CMOJHCThIE OpPraHHYeCcKHe
OTJIOKEHUS, HE OKa3blBalOT HETAaTUBHOI'O BIMSIHMSA Ha MPOLIECC KOKCOBaHUS, & B HEKOTOPBIX
cllyyastX —CIIOCOOHBI TOJIOKUTENHHO BIUATh HAa KauecTBO KOKca. BTopuuHble MaTepHualbl,
OTJENIbHBIE KAYECTBEHHBIE IIOKA3aTEJM KOTOPBIX OCIOXKHAIOT WX yTWIM3ALUUIO U
HECOBMECTHMBI C HOPMAaJbHBIM NPOTEKAHUEM Tpolecca KOKCOBaHUs (HAampuMmep, CIUIIKOM
HHU3KHI WM BBICOKHU ypoBeHb pH), Kak mpaBuiio, MOTYT MOJaBaThCsi B IMUXTY B BHIC
KOMIIayHJIOB C APYIMMH MaTe€puanaMy, MOJHOCTbI0 WIM YaCTUYHO HEUTPAIU3YIOLIMMH HUX
OTPULIATENIBHBIE TOCIEICTBUS.

OnHako BHECEHHE CMOJONOJOOHBIX J00aBOK B INUXTY 0€3 mnpeaBapUTEIbHON
00pabOTKKM BO3MOXHO TOJBKO IPH MX HArpeBaHUMU /10 TEKYYero COCTOSIHUA. DTO, B CBOIO
ouepe]ib, CBSI3aHO C JOIMOJHUTEIBHBIMH MPOOJIeMaMu BCIIEACTBHE KOPPO3ZUOHHOM OMACHOCTH,
a TaKKe CKJIOHHOCTH psJa BTOPUYHBIX MAaTepUAIOB K aKTUBHOI MOJUMEpPU3AlMU Jaxe Ipu
He3HauuTenpHOM Harpese. [locienHee oOCTOSITENBCTBO MOMKET NMPHUBOJAUTH K OTIIOKEHUSM
MPOJAYKTOB MOJIMMEPU3ALNN HAa BHYTPEHHEH MOBEPXHOCTU TPyOONPOBOJOB U K MX 3a0UBKE.
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CriocoOHOCTh YTHIM3UPYEMBIX MAaTEPUAIOB K 3HAUUTEIBHOMY NapO- U Fa30BbIACICHUIO IIPU
MOBBIIIEHHBIX TEMIIEpaTypax OCJIOXHSIET 3KOJOTMUYECKYI0 OOCTaHOBKY B KOKCOBBIX ILI€Xax
KOKCOXMMMUYECKUX IIPEATIPUATHH.

HauOosiee TEeXHOJNOTMUYHBIA W3 pEAJM30BAaHHBIX B HACTOSIIEE BpeMs CIIOCOOOB
JIO3UPOBKHU CMOJIOO0PA3HBIX MaTepHaioB B IKXTY pa3padoran Ha OAO «ABneeBckuit KX3».
[Toraua CMOJMCTBIX MaTEPUAIOB OCYILECTBISACTCS B YIje3a-rpy304HbIii BaroH MOCPEACTBOM
YCTpPONCTBA, pacloIOKEHHOTO Ha BepXy KOKCOBOM OaTtapen moj yrosibHoi OamHeil. B
OTJIMYME, HallpUMep, OT MOAAYM CTPYeH Ha CIOW LIMXTHI, epeMellaeMblii TPaHCIIOPTEPHOI
JIEHTOM, 3TOT croco0 MOo3BOJISIET 00JIee YCIEIIHO pellaTh NePEYHCICHHbIE BhIIIE MPOOIEMBI.
Tem He MeHee, B HACTOslIEEe BpeMs CYIIECTBYET OCTpasi HEOOXOAMMOCTb MOMCKA JIPYTUX
TEXHOJIOTUM YTWIM3allMM BTOPUYHBIX CMOJUCTBIX MaTepuanoB KXII, He cBs3aHHBIX C
00pa3oBaHMEM HOBBIX OTXOJIOB.

B kauecTBe 0HOTO M3 MyTel pelIeHUs: 3TON MPoOIeMbl Ha HEKOTOPBIX MPEIIPUITUIX
paccMaTpuBaeTCsl BO3MOXKHOCTb BO3BpaTa CMOJIUCTBIX MaTepHalloB B KaMEHHOYTOJIbHYIO
CMOJTy.

[TpoBecTH peKTUDUKAIMIO CMOJIBI B IPUCYTCTBUH OOJBIIETO KOJINYECTBA TOOABKU HAM
HE YAaJ0Ch U3-3a BCICHMBAHUS >KUIKOW (ha3bl U ee BHIOPOCOB B MapoBylo JuHUIO. CienyeT
OTMETHTh, YTO UMEHHO I10 3TOM NMpHYMHE TOaya aHAIOTMYHBIX MaTEpUAIIOB B CMOIY B
NPOMBIIUICHHBIX YCIOBUSAX O3 mpeaBapUTenbHONW 00pabOTKM (MOATOTOBKH) NMPAKTUYECKH
HEBO3MOJKHA.

B tabn. 1 npencraBieHsl pe3yabTaThl BBIITOJHEHHON HAMU pa3TOHKHA KAMEHHOYTOJIbHOM
cMoutbl ¢ go6aBkoit 0,5% cmomucroro marepuana - BropuaHoro mpoaykra KXII.

Tabnuma 1.
[Tokazarenn H3menenue H3meHeHne
3HAYCHUS CEPHUCTOCTH
nokasaresnei, aoc. dpaxuuii, adc.%
el
Brikumaer, %> B untepsaie, °C; =
o 180 -0,3 -0,15
180-200 -0,13 +0,04
200-230 -2,60 +0,04
230-300 +3,48 -0,10
300-360 -8,26 -0,08
360-380 -0,06 -0,07
ek, % +7,36 +0,137
TeMrepaTypa pa3MsraeHus mexa, C -21,0

Kak BuAHO M3 MpUBENEHHBIX JaHHBIX, BHECEHUE M00ABKM OKAa3bIBAET CYLIECTBEHHOE
BJIMSTHUE Ha MPOLIECC Pa3TOHKU CMOJIBI - B IJIaHE U3MEHEHHUS, KaK BbIX0/1a TOBAPHBIX (PpaKIIHii
U TIeKa, TaK U UX Ka4yecTBa (B YaCTHOCTHU - COJCPIKAHUS B HUX CEPbl, MAaccoBast I0JIsl KOTOPOit
JIOJDKHA ObITh MUHUMAIIbHOH). [IprpocCT BBIXO/Ia BHICOKOJIMKBUIHOTO MeKa Oojiee yeM Ha 7%
MOXXET OBITh OJHO3HAYHO OTHECEH K TMOJOXKHUTENbHBIM 3 dexram. BepostHo, mobaBka
WHTCHCU(UIUPYET TPOIECCHl YIUIOTHEHHUS W HapallMBaHHUS IMOJIMMEPHBIX IIETIed B CMOJIE,
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IPUBOJS K YBEJIMYEHHMIO BBIXOJAa HEBBIKMIAIOUIEr0 ocTaTka. OJHAKO NpPOLECCHl ATH
NPOTEKAlOT HE IIIyOOKO - Ha 3TO, B YaCTHOCTH, YKAa3bIBae€T BBI3bIBAEMOE J00ABKOM
3HAYUTEIBHOE CHIDKEHUE TeMIepaTypbl pasMmsryeHus neka. IlpuBeneHHble aHHbBIE
MO3BOJIMIIA TIPEANOJIOKUTh, YTO BTOPUYHBIE cMoJHcThie NpoaykThl KXII mornmm 6bl mpu
NPaBUIbHOM NPUMEHEHUU pELIMTh OJHY U3 MpoOJieM MPOU3BOJCTBA KAaueCTBEHHOTO
AJIEKTPOJHOTO CBS3YIOILEro, CTOSALIYIH0 B HAcTOsIIee BpeMs IMepell MPOMBIIUIEHHOCThIO
YKkpauHsl.

3nech cieqyeT OTMETUTh caenymomiee. [InoTHOCTb, a Takke IrpynnoBOi U XUMUYECKUIN
COCTaB KAMEHHOYTOJIbHOM CMOJIbI OKa3bIBAIOT ONPEAEIISIONIEe BIMSHUE Ha TEXHOJIOTHUECKHUE
CBOICTBa MOJy4aeMoro u3 Hee neka. McxoHble ek, MPOU3BOIUMBIE 110 CYILIECTBYIOIINM B
HACTOSIIIIEE BpeMS TEXHOJOTMSAM JUCTUJUIALIMM KaMEHHOYTOJIBHOM CMOJIBI, HE MOTYT
HEINOCPEACTBEHHO MCIIOIb30BaThbCsl B KayeCTBE AJIEKTPOJHBIX MarepuanoB. Llenbrii psn
TpeOOBAaHUH, TPEIBSIBIAEMBIX IOTPEOUTENIMA K JTHM BHUAAM  CBIPbsS, BBI3BIBACT
HEOOXOIMMOCTh OCYIIECTBJICHUS! CHENHMAIbHBIX MPHEMOB OOPaOOTKM «MSITKHX» IEKOB, a
3a4acTyl0 M HUCXOJHBIX KaMEHHOYTOJbHBIX CMOJI. OTH HPUEMbl HaIpaBleHbl Ha
¢dopmMHpoBaHHE COCTaBa KAMEHHOYIOJBHOTO I€Ka, CHOCOOHOrO  OO0ECHeYuTh  €ro
TEXHOJIOTMYECKYIO0 TPUMEHUMOCTD.

K wnawgany 70- romoB mpounuioro Beka B YKpauHe c(opMupoBasiach yCTOMUMBAs
TEHJAEHIMS K TpeoOnagaHuio B oOmeM oObeMe MNPOU3BOJCTBA  JIOJM  CMOJI,
XapaKTePU3YIOIUXCS  BBICOKOM  IUIOTHOCTBIO M 3HAYUTEIBHBIM  COJEp)KaHUEM
BBICOKOMOJIEKYJIAPHBIX (paKLMH, B TOM YMCIE - HEPACTBOPHUMBIX B XMHOJIMHE BELIECTB, T.
Ha3. TNepBUYHOM oy -¢ppakuuu. B Hacrosmee BpeMs cuTyauus u3MeHwiach. s
HOJIABJISAIOMIET0  OOJBIIMHCTBA KOKCOXMMHYECKHX IPOU3BOJACTB YKpPauHbl XapaKTEpHO
npeobiaziaHue CpeHe- U HU3KOIMMPPOIN30BaHHBIX CMOJ C IOCTOSHHBIM YBEIMUYEHHUEM JI0JIH
HOCTIEIHUX.

B T0 e Bpems cylecTBYOIMHM Ha YKpauHe METOJ MPOU3BOACTBA 3JIEKTPOJHOIO MEKa
(Tepmuyeckast 00pabOTKa HEBBIKUIIAIOLIEIO OCTAaTKa PEKTH(PUKAIUU KaMEHHOYIOJbHOM
CMOJIBI - «MSTKOTO» TieKa) pa3padaThIBaJICSI B CEpeiMHE MpPOILIOr0 BeKa M B CHIY
BBIIIEHU3JI0)KEHHBIX OOCTOSITEIBCTB PAaCCUUTaH Ha IMOJY4YEHHE KAYECTBEHHOI'O 3JIEKTPOJIHOTO
CBSI3YIOLIETO HAa OCHOBE CMOJI CPEIHEH CTENEHU UPOIIN3a.

B  HBIHEMHHX YCIOBUSAX TMPH OCYHIECTBICHHM TPATUIMOHHON  TEXHOJOTHU
NPOM3BOJCTBA JIOBEJCHUE TPYIIIOBOIO COCTaBa »JIIEKTPOTHOrO Teka (mpexkie BCero,
MAacCOBBIX JIOJEeH O U 01 -(ppaKiMii - BEIIECTB, HEPACTBOPUMBIX B TOJIYOJIC U XHHOJIMHE) JI0
TpeOyeMbIX 3HaYCHUH 3a4acTyl0 CTAHOBUTCS HECOBMECTHMBIM C 00eCHeYeHHEM Ha JOJKHOM
YPOBHE OCTaJIbHBIX KaUeCTBEHHBIX ITOKa3zaTelel (Ipex/e BCero TeMIiepaTypbl pa3MsrueHHUs).

Takum 00pa3oM, BO3HHKJIA HEOOXOAMMOCTb Pa3pabOTKU TEXHOJOIMUYECKHX IPUEMOB,
MO3BOJISIOIINX OCYILECTBIIATh HANpaBiieHHOE (OPMHUPOBAHUE CBOWCTB 3JIEKTPOJHOIO IeKa B
mpolecce €ro Inpous3BoJACTBA. B uacTHocTH, HeoOxoauMa pa3paboTKa MPUEMOB,
MO3BOJISIOIIMX HAaKalIMBaTh O M O -()PAKIMM U CHUXKATh BBIXOJ JIETYYUX BELIECTB MpHU
3aMeyicHHH (B CPaBHEHHM C JICHCTBYIOIIEH OKHCIMTEIBHON TepMOOOpabOTKO#) mpupocTta
TEMITepaTyphl pa3MsITYCHHS.

Benencreue  Beimensnoxkensoro, cremuanuctel  OAO  «ABmeesckoro KX3» u
VYKpauHCKOro  yrieXuMHYECKOro HMHCTUTyTa TI. XapbKOB pa3padoTaii  TEXHOJIOTHIO
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MPOU3BOJICTBA HIEKTPOIHOTO TEKa C UCIOJIB30BaHUEM B KayeCTBE MOAMPHUIMPYIOIIEH T00aBKU
CIICIIMATIBHBIM 00pa30M MOATOTOBJICHHBIX BTOPHYHBIX CMOJIMCTBIX MarepuanoB KXII. B tabm. 2
NpE/ICTaBIICHbI CBOICTBA T1€-KOB, MOJYYEHHBIX TpaIuIUOHHBIM (1) u pa3paboTaHHBIM HamH (2)

METOJaMH.
Tabnuua 2
HanmeHoBanue mokaszares 1 2
Temneparypa pazmsaryenus, °C 99,0 92,5
MaccoBas o1 o -ppakimn, % 26,6 30,5
MaccoBas ot o -hpakiuu, % 8,2 8,1
Beixon neryunx Bemiects, % 59,4 56,0
Maccosas 101 30161, % 0,24 0,25
MaccoBas noJist cepbl, % 0,60 0,52

Kak BHJHO M3 NPUBEICHHBIX JaHHBIX, OJYYCHHBII HaMu oOpasel mneka (2), HecMOTpsI
Ha  MEHBIIYI0 TEMIIepaTypy pa3MsrdeHus, XapaKTepU3yeTcs CYIIECTBEHHO OOJIBIINM
COJIepKaHNEM LIEHHOW O-(PpaKIMK ¥ 3HAYUTEILHO MEHBIITUM BBIXOJIOM JIETYYUX BEIIECTB.

Takum o6pa3oM, pa3paboTaHHasi TEXHOJOTHS OJHOBPEMEHHO PEIIAEeT JBA aKTYaJlbHBIX
BOIIPOCA: YJIYYIIEHUE Ka4eCTBA BBICOKOJIMKBHMIHOIO IMPOAYKTAa W YTUIIU3ALMUHU CMOJHUCTBIX
OTXO0JI0B KOKCOXUMUYECKUX IIPEIIPHUITH.

HccnenoBanust XMMHMYECKOTO COCTaBa M CBOWCTB  KaMEHHOYTOJIBHBIX — IIE€KOB,
MIOJIyYEHHBIX C IPUMEHEHHMEM BTOPUYHBIX CMOJHMCTBIX OTXOJOB KOKCOXMMHUYECKHX
npeanpustuii [1] mokasaaum MX HPUTOJHOCTh K HCIHOJIB30BAHHIO B Ka4eCTBE CBS3YIOIINX
MaTEpHaIoB Ul POU3BOACTBA aHOJHOU MacCCBI.
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Konctpyktopckoe Oropo Kb Byms ¢ 1995r. 3anmmaercs  pa3paboOTKOH,
MPOCKTUPOBAHUEM, W3TOTOBICHHEM M WCIBITAHUSAMH OIBITHBIX OOpa3loB U3EIbHBIX
JIBHFaTeJIeﬁ, IMOCTPOCHHBIX Ha MIPUHIHIIAX aHBTepHaTHBHOﬁ MECXAaHUKU. HeCMOTpﬂ Ha
CKPOMHBIE pa3Mepbl U (¢uHaHCHpoBaHUE ayrocopcuHroM, Kb mmeer psia opUTrHHANBHBIX,
UCTIBITAHHBIX HA MPAKTHKE TEXHUYECKUX PEIICHH B 00J1acTh JBUraTenaectpoenus (puc.l).
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