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Haubonee pacnpoctpanéHublii mpuém yriyoaeHus nepepadboTki HedTH - 3TO
BaKyyMHas TEperoHka MasyTa M pasleibHas mepepadoTka BaKyyMHOTO Ta30Ms
(KaTaTUTUYECKUM KPEKUHIOM M THAPOKPEKUHIOM) U TyapoHa. [lomydarommiics
I'YApPOH, OCOOEHHO B Mpolecce INyOOKOBaKYyMHON MEPErOHKH, HEMOCPEACTBEHHO
HE MOXET OBITh MCIOJIb30BaH KaK KOTEJIbHOE TOIUTMBO M3-3a BBICOKOHM BSI3KOCTH.
Jlis momydeHus TOBapHOTO KOTEIBHOTO TOIUIMBA M3 TaKUX TYIPOHOB 0e€3 MX
nepepaboTku Tpedyercsa OONbIION pacxo] JUCTUIUIATHBIX pa30aBUTENEH, 4YTO
CBOJIMT MPAKTUYECKH HA HET JOCTUTHYTOE BAaKyYyMHOW IMEPETrOHKOW YIIIyOJIeHHE
nepepadoTKu HeDTH.

Haubonee mnpoctoit cnocob6 wneenyboxoi nepepabomku 2yopoHo8 - 2mo
8UCOPEKUHZ C YebIo CHUIICEHUS 653KOCMHT, UTO YMEHBIIIAET PacxXo1 pa30aBUTENs HA
20-25 % macc., a TaK)Ke COOTBETCTBEHHO 00II[e€ KOJINYECTBO KOTEJIHLHOI0 TOILIMBA.

OOBIYHO CBHIPBEM IS BUCOPEKMHTA SBJISIETCS TYAPOH, HO BO3MOXXHA H
nepepaboTka TOKENBIX  HedTe, Ma3yToB, nAaxe achaabTOB MPOIECCOB
neachanbTU3aIum.

BucOpekuHT poBOIAT MPU MEHEe KECTKUX YCIOBHAX, YEM TEPMOKPEKHUHT,
BCJEICTBUE TOTO, UTO, BO-NEPBBIX, IHepepadaTeiBalOT 0Oojee  THKENOE,
CJIEIOBATEIbHO, JIETYE KPEKUPYEMOE CBIPhE; BO-BTOPBIX, JOIyCKaeMmas TIyOuHa
KPEKHMHIra OIPaHHYMBAECTCS HAUYalIoM KOKCooOpasoBanus (Temneparypa 440-500 °C,
nasnenue 1,4-3,5 MIla).

HccnenoBaHusiMM ~ yCTaHOBJEHO, YTO 1O  Mepe  YBEJIUYCHUS
MPOJIOJDKUTEILHOCTH (TO €CTh YIiyOJieHHs) KPEKUHTa BA3KOCTh KPEKHMHT-OCTaTKa
BHauaje WMHTCHCUBHO CHIIKAETCS, JOCTUTACT MHHMMYMa U 3aT€M BO3pPacTaer.
DKCTpeMalbHBIN XapaKTep U3MEHEHHS 3aBUCUMOCTH BS3KOCTH OCTaTKa OT TITyOHHBI
KPEKHUHTa MOXXHO OOBSCHUTH CIEAYIOMUM 00pazoM. B ncxomaHom ceipbe (TyapoHe)
OCHOBHBIM HOCHTEJIEM BSI3KOCTH SIBIISIIOTCS ac(aibTEHBl «PBIXJION» CTPYKTYPHI.
[Ipn wmanpix TIyOWMHAX TMPEBpAIICHUS CHUXEHUE BSI3KOCTH OOYCIOBIMBACTCS
oOpa3oBaHMEM B  pe3ylbTaTe TEPMOJECTPYKTHUBHOIO  pacmaga  OOKOBBIX
anmi(aTUIecKux CTPYKTYpP MOJIEKYJ CBIpbsi 00Jieeé KOMITAKTHBIX TOJBHKHBIX
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BTOPUYHBIX ac(albTEeHOB MEHbIIEH MoyekylsapHoi Maccel. [locnemyroiee
BO3pAacTaHUE BA3KOCTH KPEKUMHI-OCTAaTKa OOBICHSAETCS 0Opa30BaHUEM IPOJIYKTOB
YIUIOTHEHUS - KapOEHOB U KapOOUIOB, TAKXKE SABJISIFONINXCS HOCUTEISIMU BSI3KOCTH.
Cuuraercsi, 4To 00Jieé WHTCHCHUBHOMY CHIDKEHHUIO BSI3KOCTH KPEKHWHT-OCTATKa
CIIOCOOCTBYET TOBBLIIICHUE TEMIIEPaTyphl MPH COOTBETCTBYIOIIEM COKpAICHUN
POJIOJKUTEILHOCTH BUCOPEKUHT .

B nocneanue roasl B pa3BUTUU BUCOPEKMHIa B HAIIEH CTpaHEe U 3a pyOekoM
OTIPEICTIIINCH JIBA OCHOBHBIX HampaslieHus. [lepBoe - 3TO «1meuHoi» BUCOPEKUHT
(WM B IEYM C COKMHT-CEKIUel), B KOTOPOM BhIcOKas Temneparypa (480-500 °C)
codeTaeTcs ¢ KOPOTKUM BpeMeHeM npeoniBanus (1,5-2 muH. ). Bropoe HampaBiieHue
- BUCOPEKUHI C BBIHOCHOW pPEaKIIMOHHOW KamMepoW, KOTOPHIHA, B CBOIO OYEpE/b,
MOXKET pa3IMyaThbCs MO CIOCO0Y MOJauMd ChIPhS B PEAKTOP HA BUCOPEKUHT C
BOCXO/ISIITUM TTOTOKOM U C HUCXOISAIITAM TTOTOKOM.

B BucOpekuHre BTOpOro Thma TpeOyemas CTereHb KOHBEPCHU JTOCTHUTACTCS
npu Gonee MArkoM TemmneparypaoM pexume (430-450 °C) u murensHOM BpeMeHH
npeobiBanus (10-15 mun.). HuskoremmepaTypHblii BUCOPEKHHT ¢ pPEaKIIMOHHOM
KaMmepou 0oJiee SKOHOMHYEH, TaK KaK MPU OJHOM M TOM e CTEIeHH KOHBEPCUU
TEIJIOBasl Harpy3ka Ha rmedyb Huke. OHAKO MPHU «IIEYHOM» KPEKHUHTE MOTydaeTCs
0oJiee CTaOMIIBHBIN KPEKUHT-OCTATOK C MEHBIIIMM BBIXOJOM r'a3a U O€H3MHA, HO 3aTO
C TIOBBIIIEHHBIM BBIXO/IOM T'a30MIEBBIX (hpaKIIU.

B nocnegnue ropl HAOMIOJAETCS YCTOMUMBAS TEHACHIIUS YTSKEIEHUS ChIPhs
BUCOpDEKMHra B CBSI3U C IMOBBIIIEHUEM TIyOMHBI OTOOpa TSDKENBIX HEPTEH C
BBICOKHM COJIepKaHHEM ac(abTO-CMOJIMCTHIX BEIIECTB MOBBIIICHHON BA3KOCTH U
KOKCYEMOCTH, YTO CYIIECTBEHHO OCIIOKHAET MX MepepaboTKy. DKCIuTyaTHpyeMbie
OTEUECTBEHHbIE YCTAHOBKM BUCOPEKHHIa HECKOJBKO Pa3IMyaloTCs MEXIy COOOH,
MOCKOJIbKY OBUIM TIOCTPOCHBI JIMOO IO THUIIOBOMY TMPOEKTY, JHUOO MyTEM
PEKOHCTPYKITNHU YCTaHOBOK AT MM TepMUYECKOTO KpeKHHTA. PazmuyaroTcest oHM 110
YUCTy W THITYy TIeued, KOJOHH, HAJIWYUEM WIH OTCYTCTBHEM BBIHOCHOU
PEaKIMOHHON KaMephl.

Konmponsnwie 6onpocwi

1. KakoBsI 11e7IeBbIC HA3HAYEHUS U PAa3HOBUIAHOCTH ITPOIIEcCca BUCOPEKHUHTA.

2. llpuHnunuanbHas TEXHOJIOTMYECKAash CXeMa YCTAaHOBKM BHCOpEKHHTA
T'YJIpOHa.

3. PexxumHbIe mapamMeTphl 1 MaTEpHAIbHBIN OalaHC YCTAaHOBKH BHCOpPEKHHTA
T'YIpOHA.



1.5 Kokcoeanue

Cpenu TepMHUYECKHX MPOLIECCOB HamOoJiee IMIMPOKOE PaCIpOCTpPAHEHUE B
Halleil cTpane u 3a py0exoM MONYUUIl npoyecc 3amedieHHo20 Kokcoganus (3K),
KOTOPBIN O3BOJISIET MepepadaTeiBaTh caMble pasianunbie Buasl THO ¢ BeipaOoTKOM
IPOAYKTOB, HaXOASAMIMX JOCTATOYHO NPUMEHEHHWE B PA3IUYHBIX OTPaCiAX
HApOJIHOTO XO3sICTRA.

Hpyrue pazHoBUIHOCTH TpoiieccoB kKokcoBanusi THO - mepuommueckoe
KOKCOBaHUE B Ky0aX M KOKCOBAHHE B MICEBJI0OKMKEHHOM CJIOE MTOPOIIKOOOPa3HOTO
KOKCa - HallUTM O'PaHUYEHHOE PUMEHEHHE.

OcHoBHOe neneBoe HaszHaueHwe Y3K - mpoOM3BOACTBO KPYMHO-KYCKOBOTO
HedTaHoro Kokca. Hanbonee MmaccoBbIMU OTpEeOUTENIMU HEPTSIHOTO KOKCA B MUPE
Y B Halllel CTpaHe SBJISIFOTCS MPOU3BOJICTBA AaHOAHOM MacChl U 000X KEHHBIX aHOIOB
JUISL  JIFOMUHUEBON TMPOMBIIIJIEHHOCTH W TPa(UTHPOBAHHBIX AJIEKTPOJIOB IS
anekTpocraneruiasienus. [lupokoe npuMeHeHMe HAXOAUT HEPTSIHOW KOKC IMpHU
WU3FOTOBJIICHUH KOHCTPYKIIMOHHBIX MaT€pHaJIOB, B IPOM3BOJCTBE ILIBETHBIX
METaJIJIOB, KpPEMHUs, aOpa3uBHBIX (KapOWIHBIX) MaTepUalOB, B XUMHUYECKOW U
IEKTPOTEXHUYECKOM TPOMBILIUIEHHOCTSIX, KOCMOHABTHKE, B SIIEPHOM SHEPTETUKE U
Ap.

Kpome kokca Ha Y3K mosydaroT rassl, 0€H3MHOBYIO ()PAKIMIO U KOKCOBBIE
(razoineBble) AUCTWIUIATHL. ['a3pl KOKCOBaHMsI MCIONB3YIOT B  KayeCcTBE
TE€XHOJIOTHYECKOI0 TOIUIMBA WM HanpasisitoT Ha I'DY i u3BiedyeHus nponax -
OyTaHOBON (pakuuMu - LEHHOTO ChIPbS IS HEPTEXMMHUYECKOTO CHHTE3a.
[Monyvaromuecss B mporecce KokcoBanusi OeHzuHoBbie (pakimu (5-16 % macc.)
XapaKTePU3YIOTCS HEBBICOKUM OKTaHOBBIM uucioM (60 mo MM) um Hu3KOM
xuMudeckor cTabmibHOCTHIO (> 100 1 12/100 1), MOBBIIIIEHHBIM COICPIKAHUEM CEPBI
(mo 0,5 % wmacc.) m TpeOyIOT IOMOJHHUTEIHHOTO THAPOTCHU3AIMOHHOTO U
KATaJIMTUYECKOro oOnaropaxuBaHud. KOKCOBbIE€ JTUCTUIUIATBI MOTYT OBITh
UCIIOJIb30BaHbl 0€3 WM TMOCie THUAPOOOIAropakMBaHUsl KaK KOMIIOHEHTHI
JU3€JIbHOr0, Ta30TypOMHHOIO M CYJOBOTO TOIJIUB MJIM B KayeCTBE ChIPbA
KAaTAIUTUYECKOTO WJIM THAPOKPEKHWHIa, [UIsl IPOM3BOJACTBA MAaJO30JbHOTO
JIEKTPOJHOr0 KOKCa, TEPMOTA30MJIs U T. 1.

ChIpbéM YCTAaHOBOK KOKCOBAHMS SIBJISIFOTCS OCTaTKM TNEPEroHKU HedTh
(Ma3yThl, TyApOHBI);  Tpou3BojJcTBa  Macend  (acanabThl, OSKCTPAKThI);
KATAJUTUYECKAX MPOIEeCcCOB (KPEKUHT-OCTATKH, TDKENAs CcMojia TUPOJIU3a,
TSOKENBIN ra30illib KaTaIUTUYECKOTO KPEKHHra) U Jp. 3a pyOexxoM, KpoMe TOro,
UCIOJIb3YIOTCSl KAMEHHOYTOJIbHBIE TEKH, CJIaHIIeBasi CMOJIa, TSXKENbIe HeTH U Ap.

OCHOBHBIMM  TIOKAa3aTEIsIMA  KauyecTBa ChIPbA  SABISIIOTCS  IJIOTHOCTD,
KokcyeMocTh 1o KoHpajicoHy, coaepaHue cepbl M METAUIOB U T'PYIIIOBON
XUMUYECKHUN cocTaB. KOKCYeMOCTh ChIpbsl ONPENENseT, MPEXIE BCEro, BBIXOJ
KOKCa, KOTOPBIM NPAKTUYECKU JIMHEHHO M3MEHSETCS B 3aBHCHUMOCTH OT 3TOTO



nokazarens. [Ipu 3K octaTodHOro chipbsi BBIXOJ Kokca cocraBiseT 1,5-1,6 % ot
KOKCYEMOCTH CBIPBA.

B 3aBucuMocTH OT Ha3zHaueHUss K HEPTAHBIM KOKCAM MPEAbIBISIOTCS
pasnuuHbie TpeOoBaHUS. JCHOBHbIMU NOKA3AMENAMU KAYeCmB8d KOKCO8 SIBIISIIOTCS:
COZIep>KaHNE CEpbI, 30JIbI, JICTYYNX KOMIIOHEHTOB, TPAaHYJIOMETPUYECKUN COCTaB,
MOPUCTOCTh, UICTUHHAS TUIOTHOCTh, MEXaHUYECKasi MPOYHOCTh, MUKPOCTPYKTYpa.

[To conmepkaHHIO cepbl KOKCBHI JACNATCS Ha MayocepHHcThie (10 1 %),
Hu3KocepHuCcThie (0 1,5 %), cepuucteie (1o 4 %) u BeICOKOCEpHUCTHIC (BBIIIE 4
%); 1Mo TpaHyJIOMETPHYECKOMY COCTaBY - Ha KYCKOBOW ((pakiusi ¢ pa3MepoMm
KYCKOB CBBIIIIE 25 MM), «opetiek» (dpakius 8-25 Mm) 1 Menoub (MeHee 8 MM); IO
COJICPIKAaHUIO 30J1bI - Ha Mao3oibHbie (10 0,5 %), cpeanesonbubie (0,5-0,8 %) u
BBICOKO30J1bHBIE (00ee 0,8 %).

Cooeporcanue cepvl B KOKCE 3aBHCHT MPAKTUICCKH JTUHEHHO OT COJICPIKAHMS
e€ B CBIpb€ KOKCOBaHHS. MallOCEpHHCTBIE KOKCHI IIOJIYYalOT M3 OCTATKOB
MaJIOCEpHUCTBIX HepTEeH WM TMOJABEPTHYTHIX Tuapoobaropaxxuannio. Kaxk
MpaBujIo, COJEP)KaHHE Cephl B KOKCE Bcerja Ooiibllie €€ COAepX aHUsi B ChIPhE
KOKCOBaHHMS.

Cooeporcanue 30161 B KOKCE B 3HAUYMTEIHLHOM MEpE 3aBUCHUT OT TITyOWHBI
oOecconuBanus He(pTU TIepes e€ nepepaboTKOM.

Ha3Banue «3aMeIeHHOE» KOKCOBAHHME CBSI3aHO C OCOOBIMU YCIOBUSAMHU
paboThl PEaKIIMOHHBIX 3MEEBUKOB TPyOUyaThIX TI€4Ye W PEaKTOpoB (Kamep)
KokcoBaHMA. ChIpbE HEOOXOMMO MPEIBAPUTEIHHO HATPETh B TMEYH IO BBHICOKOM
temmnepatypsl (470-510 °C), a 3atem nmogats B HEOOOrPEBAEMBIE, H30IUPOBAHHEIE
CHapy " KOKCOBBIC KaMephl, TJ€¢ KOKCOBaHHUE IPOWCXOAWT 3a CUYET TeIuIa,
MPUXOJSALLIETO C CBIPHEM.

ITockonbKy CBHIpBE MpencTaBisieT co00M TSKENBIA OCTAaTOK, OOTaThId
cMonamMu U achanbramMu (TO €CTh KOKCOT€HHBIMU KOMIIOHEHTaMH), HUMEETCS
OoJbIIasl OMAaCHOCTh, YTO NPH TAKOW BBICOKOW TeMIIEpaType OHO 3aKOKCYeTCs B
3MeeBUKax camoil meun. [loaTomy mnsa obOecriedeHHs] HOPMaJIbHOM pPabOTHI
PEaKIMOHHOM €M MPOIECC KOKCOBAHMS JODKEH OBITh «3ajiep’KaH» J0 TeX Top,
MOKa ChIPHE, HATPEBIIUCH IO TPEOyeMOl TeMIepaTyphl, HE TTOCTYIIUT B KOKCOBBIC
Kamephl. DTO JIOCTUraercs Osarojapsi 00ecreueHU0 HEOOJbIION IIUTEILHOCTH
HarpeBa CHIPhS B TeYM (3a CUET BBICOKOW YICIBHOW TEIJIOHAMPSHKEHHOCTH
paaHTHBIX TPYO), BHICOKON CKOPOCTH ABUKEHUS MO TpyOaM Meuu, CreluaibHON
e KOHCTPYKIIMH, TTOAa4u TypOynu3aTopa u T.1I.

OnacHOCTh 3aKOKCOBBIBAHUS PEAKITMOHHOW ammapaTypbl TaK)KEe 3aBHUCHT OT
KauecTBa MCXOIHOTO CHIPhsI, TIPEK/IEC BCETO OT €ro arperaTUBHON yCTOWYHMBOCTH.
Tak, Tsxkénoe cbpbE, Ooraroe achanbTeHaMH, HO C HHU3KUM COJEpKAHUEM
MOJUIUKINYECKUX apoMaTtudeckux yriaeBojgoponoB (ITAY), xapakrepusyercs
HU3KOW arperaTuBHOM YCTOMYHUBOCTHIO, K OHO OBICTPO PACcCIIaMBAETCS B 3MEEBUKAX
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MIE€YH, YTO SIBJISIETCS MPUUMHON KOKCOOTIIOKEHUS U rporapa Tpyo0. s moBbIeHUs
arperaTMBHON yCTOMYMBOCTU Ha cOoBpeMeHHBIX Y3K K ChIpbio M0OABISIIOT Takue
apOMaTHU3MPOBAHHBIE KOHIEHTPATHI, KaK SKCTPAKThl MACJSTHOTO IMPOU3BOJICTBA,
TSOKENBIE TA30IIN KaTaTUTHYECKOTO KPEKUHTa, TSHKENask CMoJia MUPOJI3a U JIp.

[Tpouecc 3K siBisieTcss HEMPEPHIBHBIM IO TMOJIa4Y€ CHIPbsS KOKCOBAHHS U IO
BBIXOJIy Ta3000pa3HbIX M JAUCTHIUISTHBIX MNPOAYKTOB, HO MEPUOAMYECKUM 10
BBITPY3KE KOKCa U3 Kamep.

VYcranoBkun 3K BrmouwaioT B ce0s  crnenyomue 2 OTAeNeHus: 1)
HazpesamenbHo-peaKkyuoHHO-paKyuonupyowee, rjae OCYIIIECTBIISICTCS
COOCTBEHHO TEXHOJIOTUYECKHUI MPOIIECC KOKCOBAHUS CHIPhs U (PPaKIMOHUPOBAHHUE
€ro TNPOJYKTOB; 2) omodeneHue no MexaHuueckou obpabomke KoKca, TIe
OCYIIECTBIISIETCS €r0 BBITPY3Ka, COPTUPOBKA U TPAHCIIOPTUPOBKA.

B 3aBucuMocTr OT pou3BOAUTENBHOCTH Y 3K pa3snuyaroTcs KOJIMYECTBOM U
pa3MepaMu KOKCOBBIX KaMep, KOTMIECTBOM M MOIITHOCTHIO HArPEBaTEIbHBIX MTEUCH.
Ha ycranoBkax mepBOro MOKOJICHHS HPUHATHI NI€YM IIATPOBOIO THUMA U 2 WIH 3
KaMepbl KOKCOBaHUS ¢ 1uaMeTpoMm 4,6 M 1 BbICOTOM 27 M, paboTaroiue nmoouepeaHo
1o oHOOJ0YHOMY BapuaHTy. Y 3K nocneayromux nokojJeHuil NpeuMyIecTBEHHO
SBIISAIOTCA JABYXOJIOUHBIMH YeTHIpEXKAMEPHBIMU, paboTaromumu monapHo. Ha
COBPEMEHHBIX MOJEpHU3UpPOBaHHBIX Y3K wuCHogb3ylOTCS mneun OOBEMHO-
HACTWJIBHOTO U BEPTUKAJIbHO-(DAKEIBHOTO MJIAMEHHU U KOKCOBBIE KaMePbl OOJIBIIOr0
nuametpa ( 5,5-7,0 m; BeicoTa - 27-30 M ). B HUX nIpeIyCMOTPEHBI BHICOKAs CTCIICHb
MEXaHM3aINH TPYAOEMKHIX padOT U aBTOMATU3AIIMSI IIPOIIecca.

[To TexnomornueckoMy oopmiiernto ¥ 3K Bcex THUIOB Pa3IMyalOTCs MEXIY
co00if HE3HAYNTEIbHO U MPEUMYIIECTBEHHO pabOTalOT MO CIEAYIONIEH THIIOBOM
cXeMe: NMEePBUYHOE ChIpbE —>> HArpeB B KOHBEKLIMOHHON CEKIIMM MeYn —>> HarpeB
B HI)KHEW CEKIMU PeKTU(UKALUOHHONW KOJIOHHBI TEIUIOM MPOAYKTOB KOKCOBAaHUS
—> HarpeB BTOPUYHOTO CHIPbS B PaIMAHTHON CEKIIMU e —>> KOKCOBbIE KaMephI
—> (paKLIMOHUPOBAHUE.

Konmponwsuwvie 6onpocul

1. KakoBbI Lies1IeBO€ Ha3HAYEHUE, Pa3HOBUAHOCTH YCTAHOBOK 3aMEJIEHHOTO
kokcoBanus (Y3K) u obnactu npumeHeHus1 He(QTAHBIX KOKCOB?

2. llpunumnuanbHass TexHonormdyeckas cxema Y3K, e€ pexumHble
napaMeTpbl U MaTepualbHbIN OaaHc.

3. Yka3aTb 0COOEHHOCTH TEXHOJOTHH ITPOU3BOICTBA UT0JILYATOrO KOKCA.



1.6 Ilpou3eoocmeo mexnuueckozo yanepooa (caxicu)

Texnuueckuil yenepoo (uau caxca) SBISETCS 0CO00H AUCIIEPCHOM (GopMOi
yraepojia, MoJiy4aeMOol BBICOKOTEMIIEPATYPHBIM TEPMOJIU30M YTIEBOAOPOIHOIO
cepbs (1200-2000 °C).

OCHOBHBIMH dJIEMEHTaAMU CaXKU sIBIsIIOTCS yriiepona 90-99 %, sogopon 0,3-0,5
% u kucnopon 0,1-7 %. B caxxe moxkeT coaepkatbces Takxke 10 1,5 % cepol u 10 0,5
% 30JIBI.

OcHOBHBIM HamOoJiee KPYMHOTOHHAXHBIM TOTPEOUTEIIEM CaXKH SIBIISETCS
NIMHHAs W PE3UHO-TEXHUYECKas MpPOMBIILIEHHOCTh (0onmee 90 % ot Bcero
npou3BojacTBa caxn). Caxka HAXOAUT TNPUMEHECHHS TaKXKE B IPOU3BOJICTBE
IJIaCTMAcC, AJIEKTPOTEXHUYECKOH, JAKOKPACOUYHOM, mojurpaduueckol u psae
JPYTUX OTpaciiei MPOMBIIUIEHHOCTH.

Haubounee gaorcnviv nokazamenem xauecmea cadxc s16715emces OUCNEPCHOCY,
UCITOJIb3yeMas IPY UX MapKUPOBKE. J{MCTIEpCHBIMU MPUHSATO Ha3bIBATh MaTCPUAIBI,
COCTOSIIIUE U3 BechbMa MajIbIX Konouauex yactul (10-1000 A (1 A=0,1 um)) unn
ONM3KUX K HUM pa3MepoB. Pa3Mmepbl cakeBbIX YaCTHI] JIEKaT B Mpejenax oT
HECKOJILKUX COTEH JI0 HECKONBKUX ThicSd A, TO ecTh B mpenenax pasMepoB
KOJUIOMJHBIX YacCTHI, II03TOMY CaXy WHOTJA Ha3bIBAIOT «KOJIIOWIHBIM
yriepogom». M3 yactuil caxxku (GOpPMUPYIOTCS arjioMepaTbl — PHIXJIbIC IICTHBIC
oOpa3oBaHUs Pa3BETBIEHHONW CTPYKTYpPHI (1M0JA00HBIE CHery). JIMHEeitHbIe pa3Mepsl
arJioMepaToB CaXkh MOTYT JOCTUraTh Heckosibko MHUKpoH (0,2-0,8 mkm). Ilo
CTPOSHHUIO arjoMepaToB M TIUIOTHOCTH YIIAKOBKA B HHUX YaCTHIl CYIAIT O
CTPYKTYPHOCTH CaXd. B TIPOM3BOJCTBEHHBIX YCIOBUAX €€ OIEHUBAIOT IIO0
MacCJI0EMKOCTH — MAcCIsTHOMY YHCITy (4eM OHO OOJIBIIIE, TEM BBIIIE CTPYKTYPHOCTD,
pa3Mephl U PHIXJIOCTh arJIOMEPaTOB CaXH).

MapkupoBka cak OCHOBaHa Ha CHoco0e UWX TPOU3BOJICTBA, BUIE
HCITOJIB3YEMOTO CHIPhS M BEJTMYMHE YACIbHON MTOBEPXHOCTH.

[TepBast OykBa MapKH ca)< yKa3bIBaeT Ha criocod mpousBojicTBa: Il - meuynas;
T - repmuyeckas; [ - nuddysnonnas.

Crnenyromrast OykBa o3Ha4aeT cbipbe: M - xuakoe (macno); I - razoBoe.

[ndps! yKa3plBalOT BeIMYUHY yAenbHOM nosepxuoctu (IIM — 1000 (M?/r)).

[To BIMSHHMIO HA MPOYHOCTHBIE CBOMCTBA U U3HOCOCTOMKOCTh PE3WH CAXH
JensaTcs Ha akTuBHbIE (S>65 M%/T), nonyaktuBHbIe (S=30-50 M?/T') 1 MaJTOAKTHBHEIE
(S <25 M?/T).

HaunGonee MaccoBbie MapKu cax, MPUMEHSIEMbIC TIPU U3TOTOBJICHUU IITUH U
PE3UHOTEXHUYECKUX HU3ACNIUNA — IMOJTy4YyaeMble U3 TepMOoras3oilyield (Ie4Hble Ca)XH)
mapok: [IM — 30, IIM — 50, TIM — 75 u I[IM — 100.

Kpome oucnepcnocmu u cmpykmyprhocmu o kawecmee cadxc CyasiT 110 TAKUM
MOKA3aTeNsIM KaK a0COpPOYUOHHASL CHOCOOHOCb, COOEPHCAHUE TeMYUUX 8eujecms,



cepwl, 3016HOCMb U Ap. {15 HEKOTOPBIX MAapOK OLEHUBAIOT MOKAa3aTelld TEerJio-
(bu3MYEeCKUX CBOWCTB, COAEpKaHNE YaCTHI] KOKCa U Ap.

Colppém O npouzsoocmea cajxc B OCHOBHOM SIBIISIFOTCS  KUJKHE
HEe(DTETPOMAYKTHI, & TAKXE MPUPOIHBIC W TOIMYTHBIC Ta3bl. B KadecTBE CHIPHS
UCIIONB3YyeTCsl HEPTSIHOW TEepMOrasoilsib, aHTPAllEHOBOE Macjo, MPOIYKTHI
KOKCOXMMHUHU — XpHU3eHOBasg (Gpakuus U MEKOBBIA NUCTUILUIAT. JKuakoe caxkeBoe
CBIPBE TPEICTABIIAET OO0 YriIeBoAopoaHbIe hpakiuy, Beikunaromue mpu 200 °C
¥ COJICpIKaIIMe 3HAYUTEIIEHOE KOJMIECTBO apOMaTHIECKHX yrireBoopoaoB (60—90
% Mmacc.). HekoTopbie MapKku caxx MOJy4aroT U3 Ta30BOT0 ChIpbs. PaznnuHbie BUABI
ChIpbsl B Pa3HOM CTEMEHM CKJIOHHBI K oOpa3oBaHuio caxku. HamOosee BbICOKHIT
BBIXOJI C BBICOKOW JUCIEPCHOCTHIO OOECIEUYHBAIOT BBHICOKOAPOMATHU3UPOBAHHBIE
JTUCTUJIIATHBIE BUJIBI ChIPhs C BBICOKOW MJIOTHOCTHIO.

OGpa3oBaHKe cakK MPOMCXOMNT IIpu TeMneparypax Gonee 1200 °C. Beixon
Ca)KM BO3pPACTaeT C YBEIMUECHHEM TEMIEpaTypbl TEPMOIM3a WU MapIHATIbHOTO
JABJICHUS yTIEPOJIa.

Enunoit Teopuum ¥ OOWIENPHUHSTHIX TMPEACTABICHUM O MEXaHU3ME
cakeoOpa30oBaHUs JI0 HACTOSIIErO BpeMeHU HeT. bosbIIMHCTBO uccienoBarenei
CUHMTAIOT, YTO 3TOT MPOIECC UMEET PaIUKaIbHyI0 HMpHUpoAy. [lepBUYHBIM aKTOM
caxkeoOpazoBaHusi cuuTaeTcss oOpa3oBaHHE paaukana — 3apojsima. [Ipu ero
B3aMMOJICUCTBUM C MOJIEKYJIaMU UCXOJHOTO CHIPbS MOTYT 00pa30BBIBaTHCS HOBBIE
paguKkagbl, HO B OTJIMYME OT OOBIYHOTO IIEMHOTO PAJAMKAIBHOTO IIpoliecca
MOJIEKYJISIpHAs Macca pajauKala - 3apojibllia caxeBoil JacTHIlbl pacTér. [lo mepe
pOCTa aKTHBHOCTH YKPYIMTHEHHBIX PATUKAIOB YMEHBIIIACTCS U B HEKOTOPHI MOMEHT
pamuKan — 3apoAbIll TepseT aKTUBHOCTh (CBOMCTBAa paauKaia), mpuoOperaeT
CBOMCTBA (PU3NUYECKON MOBEPXHOCTU M MPEBPAIIACTCS B MUHUMAIHHO BO3MOKHYIO
Ca’KEBYIO JUCIIEPCHYIO YaCTHUILY.

Jlns  HeapoMaTH4YeCKWX YIIIEBOJOPOJOB OOpa30BaHUIO CaXH BCETa
NPENATCTBYET 00pa3oBaHueE alleTUIICHA.

B mpomecce caxxeoOpazoBaHHs JIMMHUTHPYIOIIEH CTagued  SBIISAETCS
oOpa3oBaHUE PATUKATIOB — 3aPOIBIIICH, SHEPTUS AKTUBAIIUUA KOTOPBIX BBICOKA: IS
apeHoB oHa coctapisieT 460—500 x/[x/monb, ais anerunena 710-750 kJ>x/Mob.

OcnogHoli annapam Tpoliecca TONYYCHHUsS] TMEYHOW AaKTUBHOM CaXu —
YUKIOHHDIL peakmop, B KOTOPOM OCYIIECTBIISIOTCS TPU Mpolecca:

- cropanue TorumBa (WJIM YacTH ChIpbA) M CO3JaHHE TpedyeMoit
TEeMITepaTyphl;

- pa3JoXKeHHE ChIPbI ¢ 00pa30BaHUEM CaXKHU;

- OXJIAKICHHE Ca)KeBOM CMECH C TIPEIOTBpAICHHEM MPOTEKAHUS TTOOOYHBIX
TIPOIIECCOB.

Konmponwvnwie éonpocul



1. IlpuMeHeHrEe U XapaKTEPUCTHKA CAXKH.

2. CoIpb€, BAMSIHME COCTaBa ChIPhSl Ha KAueCTBO TEXHUYECKOIO yriepoaa
(caxm).

3. TeopeTnyeckre OCHOBBI MOTYUYEHUS CaXKHU.

4. AnnapatypHoe opopMIIeHHE TPOU3BOACTBA TEXHUUECKOTO YIiepoa.
5. TexHosmornyeckas cxeMa IpoOU3BOACTBA CaXKU.



