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HABNHOAEHUE XUMUYECKOIO USMEHEHUA KPAXMAJIA B MOJZIMMEPHbIX
KOMMNO3NuUUax

X. N. AMoHOBa
LoueHm Kagedpbl buoxumuu byxapcKo2o 2ocydapcmeeHH020 MeOUYUHCKO20
UHcmumyma umeHu A6y Anu ubH CuHsl

N3 HeopraHuyecknx 3s¢MpoB Kpaxmana 6onbwoe 3HaYeHMe umeroT ¢ocodaThbl
Kpaxmana, B KOTOPbIX MMAPOKCUAbHbIE TPYMMNbl Kpaxmana 3TepnduunmpoBaHbl O4HOMU UK
HECKO/IbKUMU OpPTOPOCHOPHBIMK KUCNOTaMU (UM ee HATPUEBBIMU WU KaNMEBbLIMU
conamm).

B TMNWYHOM peaKkuMn NPOU3BOACTBA TAKMUX C/IOXKHbIX 3PUPOB CMECb Kpaxmania M
docdatHOM conm cywaT Ao BaaxkHoctn 10% npu copepkaHum Bnarn 40%, a 3atem
NPOKaNMBAOT ANA NONYyYeHUs MOHO3bMpoB PocdaTHOro Kpaxmana. locne BbICbIXaHUA
HUTKM oTbennsatenb Ha OCHOBE MOHO3GMPA Kpaxmasa COXpPaHAET XOpPOLUYH
PacCTBOPUMOCTb M N1ErKO CMbIBAETCA.

MepcneKkTUBHbIM  HanpaBAeHMEM, NO3BONAWMM YACTUYHO WAM  NOAHOCTbIO
3aMEeHUTb Kpaxmasbl, ABAAETCA UCNO/Ib30BAHME NPENapaToB Ha OCHOBE BMHAPHbIX CMecel
NPUPOAHbLIX U CUHTETUYECKUX BbICOKOMONEKYNAPHbIX coeanHeHun. OcobeHHO Wwupokoe
NPUMEHEHNE MNONYYMAN OUHAPHbIE CMECU C BUHWIOBBIMW MNONIMMEPAMMW, a TaKXKe
MHOTOKOMMOHEHTHbIE NOJIMMEPHbIE CUCTEMBI.

Ha Haw B3rnag, nHTepecHo ucnoab3osatb MNBC, a TakKe BbICOKOKOHLEHTPUPOBAHHbIE
pactBopbl MBC (50-70%) w pactBopbl npenapaToB Kpaxmana (30-50%). OcHOBHbIM
TpeboBaHMEM K CMOJIaM BbICOKOW KOHLIEHTpauMM ABAAETCA OTHOCUTENbHO HU3Kas
BA3KOCTb, ONpeAenatowas Xeaaemyto CMauyMBaemMoCTb CMOJbI, TNyOUHY NPOHMKHOBEHUSA
CMO/Ibl B MOAJIOXKKY, CTAabUNbHOCTb, @ TaKXKe ’Ke/faemble afre3anoHHble UM 31aCTUYHbIe
CBOMCTBA MJIEHKM CMOAbl. [NA CHUMKEHUA BA3KOCTU Kpaxmasna Aenoavmepusauumio
NPOBOAAT MNyTEM KUCAOTHOTO WAM (GEpPMEHTAaTUBHOINO TMAPOAM3A WAM  OKUCNEHUA.
DKOHOMMUA SHEPruM AOCTUrAeTCA 3a CYET CHUXKEHMA pacxoda Tensa Ha CyLWKy 3a cyer
YMEHbLUEHMA Beca THOKOB.

Ocobbin MHTepec npeacTaBndaeT 3sHeprocbeperarowana TexHonorMa nepepaboTkm
LWNAKOB MEHHbIMW pacTBOpamMu, B KoTopon Ao 60-80% BoAbl 3aMeHAETCA BO34YXOM.
[MeHHaA TeXHONOrMA NO3BONAET CHM3UTb Pacxon KpaxmanbHbiXx NpoAaykToB Ha 30-40% wm
CHU3UTb 3Hepro3aTpaTbl Ha CyWKYy Npaxu Ha 20-25%. Co3paHMe NeHHbIX KOMMO3MUMUM
MOXKET OCYLLeCTBATLCA HAa OCHOBE NPOAYKTOB C BbICOKOW MNOBEPXHOCTHOM aKTUMBHOCTbLIO, B
yactHoctu [BC, KML, akpuaoBbix MNOAMMEPOB M Kpaxmana, Anbo chneuuranbHbIX
neHoobpasyrowmx N NeHOCTabUNM3NPYOLWKNX NPENapaTos.

Ona npegnpuATUn, UCNOMb3YIOWMX B KAaYeCTBE KPaxMasibHbIX areHTOB KpaxmasbHble
NPOAYKTbl M  CUHTETUYECKME KpaxmasibHble KOMMO3UUMK, 3HAYUTEJSIbHYHO 4O
SHeprosaTpaT nNpu onpegeneHuM Kpaxmasaa 3aHMMaeT CamM Mpouecc onpepeneHusA
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Kpaxmana. TpagMumMoHHble cnocobbl MPUIrOTOBAEHMA OXPA M3 KPaxMaNMUCTbIX NPOAYKTOB -
3TO BapKa C XMMUYECKMMM PA3PbLIXAUTENSMU U TEMNEPATYPON, KaK NPU OTKPbITOM cnocobe
BAPKMW, UM BapKa Noj TeMNepaTypon n AaBneHMeMm, Kak Ha aBTomaTnyeckom nmHum J1AMNC-
1. TepMOXMMMWYECKM MNPUrOTOBAEHHbIN arap C WCNONb30BAHMEM €eAKOro Hatpa W
XI0paMMUHA NyTEM KUNAYEHUA [0 CTabuamsaumm BA3KOCTU, KaK MPaBUIO, COAEPKUT He
6onee 75-80% pa3norKmBLIEroca Kpaxmana. ITO 3HA4YMT, YTo B Bannacte cogepkutca 25-
30% Hepaboyero 6annacta. MeToa TEPMMUYECKOro paclienseHMa, NPOBOAMMbIA MpwU
Temnepatype ao 1400C u gasneHum go 0,3 MMa, obecneynBaeT o6bEM pacLenneHHOro
Kpaxmana 96-100%, To ecTb MPaKTUYECKU MOoNHOe oTcyTcTBMe Hannacta. 3To BMecTe C
BbICOKOM NPOM3BOAUTENbHOCTbIO MOKA3bIBAET, YTO TEPMUYECKUI MeToz paclenneHus
KPaxmaaoB 3HAaYUTENbHO MOLLHEE TEPMOXMMUNYECKOTO.

KoHeuyHaa uenb NPUroToBAEHMA OXpPa M3 KPAaxXMaJUCTbIX NPOAYKTOB — pPa3AennTb 3epHa 1
NoAyYnTb OAHOPOAHbLIA BbICOKOAMUCMNEPCHbLIA OXP C BbICOKMMU TEXHONOIMYECKMMM
CBOMCTBAMM.

B AanoHcKom onbite gna ctabunmsauum KpaxmanbHOro KAeucTepa npegnaraerca
MCNONb30BaTb MeXaHMYeCKyto 06paboTKy KpaxmasibHOro KnencTepa BbICOKOCKOPOCTHOM
MEeLaNKoM CO CKOpoOCTbio BpaueHua 6onee 10 m/c. WMHTEHCMBHaA MexaHM4YecKas
0bpaboTka TecTta OCyWeCTBAAETCA B YCTAHOBKE «U3Me/bYUTENbY. ITOT METOs
obecneumBaeTr xopowee pasnoxkeHne (80-90%) oxpbl, He Hapywaa CTPYKTypy
MaKpPOMOJIEKY/l Kpaxmana, COXPaHAA AOCTAaTOYHYK BA3KOCTb, NpuMaaBad el Mnpu 3TOM
HOBble TEXHOJIOTMYECKME CBOMCTBA. TakK, Hanpumep, Oxpa npuobpeTaeTr CcBOMCTBA
HbIOTOHOBCKOW XXMAKOCTU, TO ECTb €€ BA3KOCTb HE O4EHb CU/IbHO 3aBMCUT OT TEMMNEPATYPbI,
4YTO MMeeT 60/blIOEe NPAKTUYECKOE 3HAYeHWe. ABTOPbI NpeasaraloT TEPMOMEXaHUYECKUI
MeTOoZ, NONYYEeHUss MANIOBA3KUX, BbICOKONOABMMKHbBIX CMOA 6€3 NPUMEHEHUS XMMUYECKUX
AECTPYKTOPOB, MO3BONAIOWMNIA COKPAaTUTb Bpema npurotosnenma go 20 muHyTt. Hapagy c
yaydleHMeM KayecTBa U3BeCTU Pacxod, KPpaxmasUCTbIX MNPOAYKTOB CHUXAETCA NPpUMepHOo
Ha 10% no cpaBHEHMIO C TEPMOXMMUYECKMM METOAOM. Takum obpasom, HeTpPaaAULMOHHbIE
Ccnocobbl NONYYEHMA KPAXManoB M3 KpaxmasonpoayKToB obecneymBaloT NoJyyYeHue
BbICOKOANCNEPCHbIX OAHOPOAHbIX KPAaXMaJiOB C BbICOKOM CTEMNEHbIO pacnaja Kpaxmana u
npegnonaratot CHUXeHune pacxoaa KpaxmanonpoayKTOB. 3apava NoUCKa
sHeprocbeperawoLmx TEXHONOMMA U3FOTOBAEHUA IMCTOB U3 KPAaxmMasbHOW NPOAYKUMK ANA
OTeYeCTBEHHOM TEKCTUNBbHOM MNPOMBbILWNEHHOCTU OCTAETCA aKTya/IbHOWN.

He meHee Ba*KHOW 3aaayen, KOTOpyO HEOBXOAMMO pelwnTb Npu pa3paboTke HOBbIX
BbICOKO3KOHOMMYHbIX TEXHO/IOFMN OOHAPYXKEHUA, ABNAETCA CHUMNKEHMWEe yAenbHbIX 3aTpaT
Ha cpeacTBa OOHapyKeHus.

OpurMHanbHbIM  pelleHMem BOMPOCa 3SKOHOMUM PEecypcoB MOXKHO  CyuTaTb
NpeasioXeHne YacTUYHOM 3aMeHbl  KpaxmanonpoayktoB (4o 25%) WHepTHbIMUK
HaNoNHUTENAMWU. [NPOHMKHOBEHME YacTUL, HANOAHUTENA B FNYOUMHY HUTU U HaHeceHue
TOHKMM C/N0EM Ha MOBEPXHOCTb YBE/AMYMBAET CU/bl CLENNEHUA MEeXKAY BOJIOKHAMMU,
YBENMUYMBAET MPOYHOCTb HUTU HA 27% M CHUXKAeT TBEpPAOCTb 06pasyloLenca NaeHKu.
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CHuMeHMe obpbiBa HUTEN OCHOBbI Ha 20%. Takum 06pa3om, MHEPTHbLIA HAMONAHUTENb
ABNAETCA aHTUPPUKLMOHHBIM apPMUPYHOLLMM KOMMIOHEHTOM.

OgHUM M3 BUAOB XMMUYECKON moguduKauum Kpaxmana ABAAeTCA okucneHue. U3
Yyacto mucnonbzyembix okucantenen (KMnO4, runoxnoput Kanbuma, xnaopamuH, H202)
nccnepoBaTtenn cumtatoT Haubonee noaxogAawmmm KMnO4 m H202. 3amacnuBartenm,
M3rOTOBJIEHHbIE W3 OKWUCNEHHOrO0 BOAOPACTBOPMMOIO Kpaxmana, XapaKTepusykoTca
CTabUNbHLIMW CBOMCTBAMM MPU XPaHEHUMU, HU3KOM BA3KOCTbIO, YMPOLLEHHBIM PEXMMOM
NPUrOTOBAEHUA U COKPALLEHMEM NPOAO/IKUTENBHOCTU Npouecca Ha 40-45%, ysennveHnem
CKOpOCTU pbixneHna Ha 20-25%, ucknwveHnem cenapaTopa W3 peuent MOTbIfU. , B
3aBUCUMOCTM OT TKAHU U34eNNA, TOMKOCTb CHUXKaeTcA Ha 10-20%.

YNy4ylweHHbIMU  TEXHONOTMYECKMMUM CBOMCTBAaMW 06/1a4atoT OKCUITUAMPOBAHHbIE
KaTUOHHbIE Kpaxmasnbl. YCTAaHOBNEHO, 4YTO MpPU YyBEJMYEHUM CTENEeHU 3aMeLLeHuns
OKCUITUAMPOBAHHOro Kpaxmana c¢ 0,05 go 0,15 Temnepatypa Havana *KenaTuHU3auum
CHUXaeTca ¢ 63 go 570 °C; ana HemoaMPMUMPOBAHHOIO Kpaxmana - 750°C.

MponuTka GUTUNEN OKCUITUIMPOBAHHLIM KPAaXMaJiIOM MOKa3ana BbiCOKME (U3MKO-
MeXaHWYeCcKMe CBOMCTBA PUTUABHOM NPAXKKU. [TpU MCNONb30BAHMN OKCUSTUIMPOBAHHOIO
Kpaxmana yAa/ieHMe Oxopa MNpOTEeKaNo B HECKONbKO pa3 bObicTpee, 4yem npu
NCMNONb30BaHMM HATUBHOTO Kpaxmana.
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