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U3MEHEHHUE BBIXOJA T'YMHUHOBBIX KUCJIOT
MPU MEXAHOAKTUBALIMA OKUCJIEHHBIX YIJIEH

3amena HeTH W rasa Ha Je-
HIeBOE MECTHOE TOIJIHBO OCOOEH-
HO akTyanbHa B CubOupu u, B 4a-
cTHocTH, B Kysbacce, rae yronb-
Hble 3anacbl OLEHHWBAKTCA MHII-
JAHapAaMH TOHH, a 3HAa4YHTeJbHad
4acTh MOTpeOHuTEeNell Bce eme Hc-
MOMB3YIOT JKHAKOE W Trazoobpas-
HOE [PUPOAHOE TOIUIMBO, lieHa
KOTOpPOTO B OyayleM Heu30eKHO
oyner Bo3pactath. Co3aaHue dKo-
JIOTHYECKH YUCTHIX BHJOB TOIUIH-
Ba Ha OCHOBE YTIISl — OJHA M3 aK-
TyaJlbHBEIX Npo0JIeM COBpEeMEeHHOH
sHepretuku. K takum BHIaM Tom-
JIMBA TPHUHAATCKAT BBICOKOKOH-
LEHTPUPOBAHHBIC BOJOYTONBHBIE
cycnenzun (BBYC) ¢ BecoBeiM
cojlep:aHHeM TBepHOH (a3l Bbl-
me 60%, OCHOBHBIM NpenuMylie-
CTBOM KOTOPBIX SIBIISIETCSL BO3-
MOXHOCTh WX CKHraHus 0Oe3
MpeABapUTENBHOTO  00e3BOKHBa-
Hus. Opnako BBYC ¢ coxepxa-
HHUeM yris Beie 60% xapaxkTepH-
3yeTCs HM3KOM TeKydecThio. Jlis
YBEJIMYEHHUS TEKY4eCTH JaHHbBIX
CYyCHeH3HH Heo0XOAUMO MpHMe-
HATBH IUIaCTHGULHpPYIOWHKE 100aB-
KM, Mallble KOJMYECTBAa KOTOPBIX
3HAUUTEIBHO CHHKAKT BA3KOCTH
H Ha4YaJbHOE HANpSKEHHE CIBHU-
ra, a TakKe YBEIMYMBAIOT HX ar-
pPEraTHBHYIO M CEIMMEHTAIHOH-
Hy10 cTabunbHOCTSb [1,2].

Cpean mogoOHOro poja 1o-
06aBok HauOonee MepCIEKTHBHEI
IryMaTbl HaTpHA, MOJOKHUTENLHO
BIHAIOIING Ha PEOJIOTHYECKHE
XapaKTEPUCTHKH  BOJIOYTOIBHBIX
CyCTIEH3Hil H, B YaCTHOCTH, Ha HX
YCTOHYHBOCTE M CHHKEHHE 3(¢-
(eKTUBHOH IMHAMMYECKOH Bs3-
koctu [3-5]. M3BectHO, 4TO MO-
JIeKyNbl TYMHHOBBIX  BELIECTB
(F'B) B cBoeM COCTaBe HMEIOT
(YHKITHOHATbHBIC KHUCJIOTHBIE
TPYIIEL, KOTOpHIE MPETEpPIeBAIOT
JAMCCOLMALMIO B BOJHBIX PacTBO-
pax, 3apsKasd MOJEKYJbl OTpHIA-
TEJIBHO, B Pe3y/lIbTaTe 4Yero OHH
OTTAJIKUBAIOTCSl JIPYT OT Jpyra.
Ilpu BHECEHHHM B BOJIOYTOJBHYIO
cucteMy Makpouactuusl ['B cos-

Ja0T MeXaHH4YecKui Oapbep Ins
CONMMKEHHS YroNbHBIX YacTHIL,
TEM CaMbIM, MCKIOYas MX acco-
muanuio. [Ipu aTom, obnanas Bel-
cokoil ruapoduibHocTEIO, ['B
CO371al0T PaBHOMEPHOE pacmpene-
JIeHHE MOJIEKYJ BOABI MEXKIY dac-
THIIAMH, U BOJOYTOJLHAs CHCTeMa
npuodpeTaer  TEKyuyHe  THKCO-
TPOIMHBIE CBOHCTBA, COXpaHAEMbIE
IJTUTENBHOE BpeMsl.

B Hactosiimee Bpemsi BO3pac-
TAET MHTEpEC K TYMHHOBBIM KH-
clloTaM, HOJIydaeMbIX U3 Topdos,
HU3KOMeTaMOp(H30BaHHBIX U
OPHPOAHOOKHCICHHBIX — yroed -
JOCTYITHBIM W TIEPCICKTHBHBIM B
HAYYHOM M TPAKTHYECKOM TIJIaHe
NPHUPOAHBIM coeauHeHusM. W3-
BECTHO MPUMEHEHUE UX KaK yI00-
peHHii, CTUMYJISITOPOB pOCTa pac-
TEHHUHl, COpOEHTOB, MHIHOMTOPOB
KOPPO3HH METAIIO0B, CTa0HIH3a-
TOPOB OYpPOBBIX PacTBOPOB B Hed-
TAHOH M Ta30BOH IPOMBINLICHHO-
CTH, CBS3YIONIMX M JPYTHX HEH-
HBIX MaTepuaioB [6].

B nHacrtosmiee Bpems TyMmaTsbl
MoJIy4aroT myrteM 00paboTKH ChI-

KHX TeMIIepaTypax U BbIIEIeHHEM
LIEJIEBOrO IIPOJYKTa M3 pacTBoOpa.
TexHONOTHSI MATepPHATO- U SHEp-
roemkasl, 1 KaKk CIIe/ICTBHE, TOIY-
yaeMble [penapaThl HMEHT BBICO-
KYI0 CTOMMOCThL. B cBf3u ¢ aTUM
BCTaeT BONPOC O CO3MaHHHU CO-
BPEMEHHOH IPOMBILILUIEHHON Tex-
HOJIOTHHU IIOJIY4EeHHUs I'yMaToB U O
crnocobax HHTEHCH(HKALMH [daH-
HOTO npouecca.

H3BecTHO, YTO TpenBapH-
TelbHAas  MEXaHOAKTHBAIIMOHHAS
obpaboTka yriueifi cyuecTBeHHO
H3MEHSET MX COCTAaB M CBOMCTBA
[7], uTO, BEpOATHO, MOXKET OTpa-
3UThCSI Ha KayeCTBE IMOTYYacMbIX
TYMUHOBHIX mpemnapatoB. C apy-

rol  CTOPOHBI, BBIBETPHBLIHECS
yIIH,  4acTo  COCTaBisioLIne
OOJBIIYI0  YacTh  BCKPBIIIHBIX

mnactoB Kys0acca, oTHocATcs K
oTX0JaM yruenoObiBalonie oT-
paciu ¥ HE HAaxXOMAT CBOErO KBa-
TUUIHPOBAHHOTO PHUMCHEHUSL.
Mesxay Tem, OHHM SBISIIOTCS 1IEH-
HbIM  HCTOYHHKOM  IIOJY4CHHS
MHOTO(YHKIIMOHAILHBIX BBICOKO-
MOJICKYJIIPHBIX TI'YMHHOBBIX KH-

pes — Oyporo yrns unu Topda,  CIOT. Lenbio naHHON pabGOTHI
pacTBOpaMH ILIEIOYH IPH BBICO-  OBLIO  HCCICJOBAHHE  BIUSHHS
XapakTeprCcTHKA HCCIEA0BAHHBIX P00 yIiIst
Mapka yris, 3oub- DIeMeHTHBII co-
IIaXTa HIM paspe3 HOCTS cras, % daf H/C | O/C
AS, (O+S
% | © | H |

b, 19,1 | 62,0 | 3.2 | 348 | 0,62 | 0,42
€CTECTBEHHO OKUCIICHHBIH

p-3 «Kaituakckuii» 20,5 63,1 0,3 33,9 0,57 | 0,40

| 8,5 69,1 | 4,7 | 26,2 | 0,82 | 0,28

p-3 «HTaTckuiin 8,6 70,3 | 4,8 249 0,82 | 0,27

i | 14,0 | 650 | 34 | 31,6 | 0,63 | 0,36
€CTECTBEHHO OKUCIICHHBIH

p-3 «Mox0OBCKHiD» 13,8 65,8 | 3.3 30,9 0,60 | 0,35

CC 16,2 | 72,7 | 2.4 | 249 | 0,40 | 0,26
€CTECTBEHHO OKUCIICHHBIH

p-3 «lllectakm» 16,3 70,2 | 2,8 27,0 0,48 | 0,29

T 12,2 | 84,6 | 3,6 11,8 | 0,51 | 0,10
€CTECTBEHHO OKHMCIIEHHBIH

p-3 «ATTaHACOBCKHI» 12,2 83,6 | 3.5 12,9 0,50 | 0,12

*BerHee 3Ha4YCHHUE T MapKu Yrjis COOTBETCTBYCT HMCXOOHBIM, HHKHCC

MexaHooOpaboTaHHEIM 06pasiam
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Boixoo eymunossix gewjecms npu werounol IKCMpaKyuu UCXo0Hblx (UCX) U
mexanoobpabomannvix (MO) venet,; enuanue Mmexanooopabomxu Ha KOAUYECmeo

NpeBapUTEIBHON MEXaHOXHMH-
YeCKOH aKTHBALMKM YIJIeH Ha BbI-
X04 M (YHKUHOHAJIBHBIH COCTaB
MOMY4aeMbIX M3 HUX TYMHHOBBIX
KHCIIOT.

B skcnepumeHTax HMCNonb3o-
BaJIl TOBapHbIE NPOOBI MPHPOA-
HOOKHMCIEHHBIX YIIei pa3iHYHbIX
mectopoxaennit  Kysbacca, oro-
Opannble u oOpa0oTaHHBIE TIO
I'OCT 10742-71. XapaxTepucTH-
Ka HMCXOJHBIX YTOJNBHBIX 00pa3s-
OB  (u3Menb4yeHHE Npod MeHee
0,2 MmM) mpuBeneHa B Tabnuie.

MexaHH4ecKkyl0  aKTHBALHUIO
yrieil OpoBOIMIIM B MEJbHHIIE-
aktuatope AT'O-2 B BO3MyIIHOM
cpene. B xadecTBe BO3/EHCTBYIO-
LIMX TENl UCMONB30BAIH CTAIbHBIE
1apbl AMaMeTpoM 8 MM, LIEHTpO-
bexnoe yckopernue 60 g. Ilpume-
Hsanu Oapaban BmectumocTbio 100
cM’, B KoTOphii Ha 1/3 obbema
3arpyskand mwapsl, Ha 1/3 — neene-
nyemblii 00bexT. Takas 3arpyska

COOTBETCTBYET yJIapHoO-
HCTHpAIOIIEMy PEKHUMY paboThl 1
o0OecneunBaeT MaKCHMaJIbHOE

BO3JCHCTBHE MEINIONIMX Tl Ha
Hccaeyemblii 00bekT. Bo Bpems
paboTer  OapabaHbl  oXJyaXkIanIH
BOIOH JNs MCKIIOYEHHS pasorpe-
Ba oOpabarpiBaeMOro MaTepuana.
IMpenBapuTETLHBIMH OTIBITAMH
OBLIO YCTAHOBICHO ONTHMAIbLHOE
BpeMs 00paboTku paBHoe 10 MuH
MPH KOTOPOM HAONIOJaeTcs Mak-
CHMAIbHBI BBIXOJ TI'YMHHOBBIX
KHCIIOT U3 MeXxaHooOpaboTaHHbIX
00pas31oB.

BeineneHue ryMHHOBBIX Be-
LIECTB M3 HMCXOAHBIX H MOIudH-
HUPOBAaHHBIX YTJIEH OCYIIECTBIIsA-

i1 obpaborkoil yrisa 1%-m pac-
TBOPOM EJKOI0 Harpa ¢ Ioche-
OYIOIMM  ocaxkaeHueM  5%-oi
COJISIHOM KHuCnoTOoH. BeimaBmmit
aMOp(HBI 0CATOK OTAETAIH OT
pacTBOpa LEHTPU(YTHPOBAHUEM,
MpOMBIBAJN BOJOH N0 HEHTpalb-
HOH peakIMU U BLICYIIMBAIHM [0
noctosHHOTO Beca. KonnuectBo
AKTHBHLIX KHCJIBIX TPYNI B COCTA-
BE I'YMAaTOB ONPEACIAIH HOHHBIM
00MEHOM C THAPOOKCHIOM Ha-
Tpusa. Ha pucyHke npejacraBieHbl
pe3ynbTaThl MPOBEICHHBIX HCCIE-
JOBaHHI.

Coznep)xaHue TYMHHOBBIX Be-
HIECTB B HMCXOJHBIX YTOJBHBIX
o0pa3uax M3MEHseTCsl B IIHPOKHX
npenenax: ot 1% B yrne mMapku T
IO  MAakCHMaJbHOI'O  3HAYECHHs
70,2% y yrns mapku [, uto 00b-
SICHSIETCS PA3INYUSIMU B CTPOCHHUH
uccaeayemslx yriei. I[lpensapu-
TElbHAsE MEXaHOAKTUBALMS  I10-
BbIIIAET BbIXOJ I'YMHHOBBIX Be-
HIECTB U3 BCEX YTOJbHBEIX 00pa3-
noB. Jauueiii 3¢ddekt MOKHO
OOBSACHHTEL TEM, YTO BIHSHHE Me-
XaHOXHMHYECKOH 00paboTku 3a-
KJIIOYAETCsl HE TOJIBKO B yBellMYe-
HUM 30 EKTHBHOI NOBEPXHOCTH
yriei, ymMeHblleHuH TU((y3H0oH-
HBIX 3aTPYAHCHMIA, HO M B XUMH-
YECKOM TPEBpPAlIEHUH IIeNIEBbIX
BemiecTB B opmbl, Haubosee pac-
TBOPUMBIEC B HCIMOJNB3YEMOM pac-
TBOPUTEIIE.

I'ymuHOBBIC BElLlECTBa, BbLAE-
JIeHHBIE U3 yriell, XxapaxkTtepusy-
IOTCSL  PA3NMHUHBIM  COJIepKaHUEM
AKTHBHBIX KHCIBIX TPYI, Hau-
0ONBIINM KOJIHYECTBOM KOTOPBIX
obnanator I'B ecrecTBEHHO OKHC-

AKMUBHBIX KUCTLIX 2PYRN 8 2YMUHOBBIX GEUECMBAX

JneHHoro Oyporo yris paspesa
«Kaiuaxckuit». Pa3spbixiieHHOCTD
U JOCTAaTOYHO 3HAYHMOE COJIep-
JKaHWE TIONSAPHBIX TPYII OMNpese-
JSIET BBICOKYIO THAPOGMHIBHOCTE
aanHeix I'B. MoxHo npeamnono-
AHUTb, YTO IMCIEPraTop AN BO-
JOYTOJIBHOW ~ CYCIIEH3HMH, TMOIy-
4YeHHBII Ha ocHOBe 2TuX I'B, mpo-
SABUT HAMJIYYIIHE pPa3kKHKaloLue
U CTaOWIH3MPYIOUIHE CIOCOOHO-
CTH.

B pesynbrare MexaHOaKTHBA-
uuu  Habmogaercs  HeGoJbIOE
CHM)KEHHE  COJAepIKaHMS AKTHB-
HBIX KHCTBIX TPYNI B TYMHHOBBIX
BEIIECTBAX, BBIAECNCHHBIX M3 YyT-
neil Hu3KOMH cTaguu MeTamMoppHs3-
ma (yrim mapok b u 1) (puc), uro
BEpPOATHO CBA3aHO C IPOLIECCAMH
JICKapOOKCHIIMPOBAHUS TIPOHMCXO-
JAIIEMH B OpPraHHYecKoM Belle-
CTBE yrieili B MOMEHT MeXaHHYe-
CKOTO BO3IeHCTBHA, OAHAKO IMO-
BollIcHHE 00mero Beixoga I'K u3
MPEBAPHTEIBHO MEXaHOAKTHBH-
POBAHHBIX yTNEHl YacTHYHO KOM-
IEeHCHPYET 3Ty MOTEpI.

Takum o6pasom, mnpensapu-
TEeJIbHAsE MEXaHOAKTHBALMA YrIIeH
CrocoOCTBYET TMOBBIIIEHHUIO BbI-
X0Jja TYMHHOBBIX BEIIECTB TPH HX
ocieAyoueil MeIoYHon IKc-
Tpakiiuu. Bricokoe cofepikaHue B
YINIIX HU3KOH CTajuu MeTaMmop-
¢u3Ma TYMHHOBBIX KHCIOT (710
80%) W HalMuHe B MX COCTaBe
AKTHBHBIX KHCJBIX TPYII, MO3BO-
JISIET PacCMaTPUBATh WX B KAueCT-
BE€ CBHIPbS JUISl M3TOTORIICHUS Yrile-
TYMHUHOBBIX TPENapaToB C HETbIO
MPUMEHEHHs B NPOMBINUICHHOCTH
U CENIbCKOM XO3sIHCTBE.
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PaGoTta BeImONHEHA INIpH 1OJ-
aepxke MHTErpauMoHHOH Ipo-

rpamMMbl CHOMpPCKOro OTaeneHHs
PAH no npoekry «MexaHOXHMH-

YeCKasd aKTHBALMA U ITPOLECCHL B
MCXaHOXHMMHYCCKHUX anraparax»
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A.B. Ilanuu, A.H. 3aoctposckuii, I'.A. Cononos, M.C. Ucmarunos,A.U. I'ynikos

TEXHOJIOI'UA YTUJIN3AIWUHU YT'OJIBHBIX HIJTAMOB
C OTXO/JOM ITPOU3BOJICTBAT'YMATOB

bonpmie  3amacel, OnaronpuATHBIE  TOPHO-
TCONIOTHYECKUAE YCIIOBHS 3aJieraHus, MMO3BOJSIONINEG
OCYLIECTBIATh N00BIMY Hanbonee YKOHOMHYHBIM OT-
KPBITBIM CHOCO0OM, M, HaKOHEL, YHHKaJIbHOCTh (H-
3MKO-XHUMHYECKHX H TEXHOJIOTHYECKHX CBOHCTB cTa-
BAT Oypble YIVIH Ha BHIHOE MECTO B Ka4eCTBE TOILIH-
Ba M TEXHOJIOTUYECKOTO ChIphs [1].

Cpean nepcrneKTHBHBIX HampaBJIeHMil mepepa-
00TKM OYpBIX M OKHCJIEHHBIX YTJeH C IMOoJIydeHHeM
HETOTUTMBHOW TMPOJYKIIUU BaKHOE MECTO 3aHUMAeT
MOJYYCHHE T'YMHMHOBBIX BEIECTB, MMEIOLIUX IINPO-
KHH CIEKTp MPHUMEHEHHUS B Pa3jIMYHBIX OTPACIAX Ha-
ponHoro xo3sicrtsal2].

Becbma MHTEpecHBIM fABIAETCSA NPUMEHEHHE Ty-
MATOB — COJICH TYMHHOBBIX KHCJIOT, B TEXHOIOTHHU
MPOM3BOJICTBA BOJOYTONBHBIX TOMHB. ['ymartel (ry-
MaT HAaTpHs, KaJbLHA U T.IL.) ABJIAETCS YHHBEpCalb-
HBIMH peareHTaMHu-IIacTH-QHUKaToOpamMH, co cTaOHIH-
3UPYIOLIMM U "pazxiKaromuM" IeicTBueM, crocod-
CTBYIOIIMMH TOJYYCHHIO BBICOKOKOHIICHTPHUPOBAH-
HBIX cycneH3ui (Oonee 60% TBepaoi ¢aszen) [3].

Jlns MpOM3BOJACTBA BOJOYTOJIBHBIX TOIUIMB B Ka-
4ecTBe TBepHOH (a3pl MOTYT HCIOIL30BATHCA pas-

JIMYHBIC TBEPABIE TOPHYHE MCKOMAeMble, OJHAKO
MPEANOUTEHUE OTJAeTCsl YTOJAbHBIM IlITaMaM — OTXO-
JlaM THIPOM0OBIYH YIS H 000raTUTENbHBIX (habpHK.
B nepByto ouepenb, 3TO CBA3aHO C HHU3KOH MX CTOH-

MOCTbBIO, a TAK¥XKe
1
2
/ 3
4

JKOJIOTHYECKUM  2(-
thexToM — yTHIH3a-
nueil  yrieoTxomaos, !
OKa3bIBAKOIUX Bpe/-
HOE BO3JeicTBHE HA
OKPY’KaIOUIYI0 Cpery.
Boeneuenue yrueot-
XO0J0B B IIPOU3BOJACT-
BO II03BOJISIET IIOBBI-
CUTh IKOHOMHIO
NPEANpUsITHH MyTeM
MIOTIONTHEHHA COPTOB
CBIppeBOH  0a3pl H
HCIIOJIb30BaHUE  YiKe
JIOOBITOTO yriss B
BMJE LUIaMa IIOAIO-
TOBJIEHHOIO K HC-
nonp3oBanuio. OgHa-

Puc.1. Ilpecc-ghopma
1 — wmemnenn; 2 — chopma,
3 —yeonsw, 4 - kpviuka



