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HccnegoBaHueB03MOJKHOCmU n on g ~ eH u R 

nopOWKOBOU qennmno3bl U3 gpeBecHOU 
[M eHaHu~ec Ko ul MaCCbl 
B. H. HBa HOBa, n. r. MaXOTl-1 Ha, 

BblCWaR WKOl1aTeXH0 110 n1H H 

:3He pr eTHKH Caaxr-Ilerepeyprcxoro 

rOCYAapCTBeHHOrO yHHBepcHTeTa 

npO MblWl1eHHblX TeXH0110rH H 

H AH3a HHa (BWTH3 cnsrv nTA) 

OAH I1MI-1 1-1 3 npoAyKTOB C BblCOKOI1 

A06aBneHH0 l1 CTOI-1M OCTbD Ha OCHOBe 

uenmonoau ilBnilDTCil nopourxoaas 1-1 

MI-1KPOKpI-1CTannW-l e CKa il uennionoau, 

Wl-1pOKO I-1cnonb 3yeMbie B pa3nl-14Hbi X 

orpacnsx npowuumeaaocra [1-3] . 
(blpb e M Anil np0l-1 3BOACTBa no­

pO WKOBOI1 1-1 MI-1K PO Kp l-1CTan n l-1 4e CK0 l1 

uenmono au (MKl.() cnyxa r x n o n ko aaa 1-1 

uekoropue BI-1Abl apeaecu u x uenmonos, 
KaK npasan o. OTn l-1 4aD l111-1X Cil BblCOKOI1 

X I-1M I-14e CK0l1 41-1 CTOT0 l1 ( Ha n p I-1M e p, 

npeeecuas uenrnonosa Anil XI-1 MI-1 4eCK0l1 

nepepatiorxw). CBOI1CTBa nopOWKOBOI1 

uenmonoau 3aBI-1CilTOT I-1CXOAHOro Cblpbil 

1-1 Te XHOnOrl-11-1 nonY4eH l-1il. [4] ~ 3Be­

CTeH cnocof nonY4eHI-1il nopOWKOBO I1 

uenmonosu 1-13 BOnOKHI-1CTblX nonycjJa­

6pl-1KaTOB (Bn<t» BblCOKOro BblXOAa n p a 

nOMOl11l-1 KI-1CJlOT nbDI-1Ca [5]. OAHaKo, 

npoMblwneHHail rexuono ras nonY4eHI-1il 

nopOWKOBOI1 1-1 MKl.( 1-13 Bn<t> BblCOKOro 

BblXOAa OTCyTcTByer. 

B crarse npencraane uu pesynsraru 
I-1C Cn eAOBaHl-1 il , ~enb KOTOpOro - onpe­

AeneHl-1eCnoc06HOCTl-1pa3nI-14H~XBI-1AOB 

ApeBeCHO I1 (MeXaHI-14eC K0I1) Macc~ K 

nepepafiorxe B nopouncosyouenruonosy, 
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TMM XTMM IiXTMM XB . IiXTMM JlHCTB TeX.I1eJ1J1IOJlOJa 

. ):{Oo6pa6oTKII • Ilocne 06pa6oTKII 

PI-1C .1. ~3MeHeHl-1e c p eAHe B3Be w e HH0 l1 A/lI-1Hbl BonOKOH Bn<t>. 

B Ka4eCTBe cupsa I-1CnOJlb30Ba111-1 

TOBapHyD TepMOMexaHI-14ecKyD Maccy 

(TMM) 1-1 XI-1 MI-1 KO-Te p MOMe x a HI-1 4e c Ky D 

Maccy (XTMM) 1-1 3 XBOI1HblX nopon Ape­

BeCI-1Hbl, 6eneHbie XI-1M I-1KO-TepMOMexa­

HI-14eCKI-1e MaCCbl (6XTMM) 1-13 OCI-1Hbl 1-1 

1-13 CMeCI-1 XBOI1HblX nopoa Ap e Be CI-1 Hbl. 

B OCHOBe npo~ecca nOJlY4eHI-1il 

nopOWKOBOI1 uenruonoau JlelKaJl KI-1C ­

JlOTHbl 11 rl-1APOJll-13 CepHOI1 KI-1CJlOTOI1, 

KOH~eHTpa~l-1 il KOTOpOI1 B 30He npo ­

BeAeHl-1il peaK~1-11-1 COCTaBJlilJla 50 ~o . 

06pa6oTKa npOBOAI-1JlaCb B natioparop­

HblX ycnoeua x B Te4eH 1-1 1-1 I-ro 4aca npa 

renneparype 40 DC C I-1CnOJlb30BaHI-1eM 

B~COKOCKOPOCTHOI1 Me XaHI-14eCK0l1 

MeWaJlKI-1. Hoene 06pa60TKI-1 KI-1CJlO ­

TOI1 n OJlY4e HHbie otipaauu OTMblBaJlI-1 

cjJl-111bTpOBaHH0I1 BOAOI1 AO Hel1TpaJlb­

uoro 3Ha4eHI-1il pH cpenu. Oc06eHHocTb 

MeTOAa - I-1CnOJlb30BaHI-1e H eB~COKOI1 

TeMneparypbl o6pa60TKI-1 . 

B Ka4eCTBe otipasua AJlil cpaaueuaa 

wcnonsaoaana nopouixceyo uenmono­
3y, nony4eHHyD nocne aHanOrl-14H0 l1 

06pa6oTKI-1 TeXHI-14eCK0l1 6eJleH0l1 cyns­

cjJaTHOI1 XBOI1HOI1 uenruonosu. 
AJlil cnpeneneuws MopcjJOJlOr1-111 

BOJlOKOH I-1CnOJlb30BaJlCil aHaJll-13aTOp 

Morfi Compact , KOTOPbl11 n03BOJlileT 

onpenenars Anl-1HY 1-1 Wl-1pl-1HY BonOKHa, 

KOJll-14eCTBO MeJlKoro BOJlOKHa (AnI-1HOI1 

MeHbwe 200 MKM), I-1HAeKC cjJI-16pl-1J1nil ­

~1-11-1, AOJlD py6neHbix BOJlOKOH 1-1 AP. 

XI-1MI-14eCKI-1e CBOI1CTBa 06pa3 40B 

o npeaenana B COOTBeTCTBl-11-1 C 0 6 ­

l11enpl-1HilTblMI-1 Me TOAI-1 KaM I-1 auan a aa 

ApeBeCI-1Hbl 1-1 4enJlDJl03bJ. Creneus non a­

l1enJllonoaa 6YMara KaPTOH '" 54 
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Mep~13al.\l-1l-1 (en) uenmonoau onpenenana 
no BIl3KOCTl-1 ee MeAHO-aMMl-1a4Horo pac­
rs opa, npl-13TOM COAep>KaHl-1e uenmonosu 
B apesecuu x Maccax onpenensnocs Ha 
npenaparax uenmonosu KlOpWHepa; CO­
Aep>KaHl-1e Jll-1rHl-1Ha onpenensna cepso­
Kl-1CJlbIM MeTOAOM KJlaCOHa; COAep>KaHl-1e 
JlerKOrl-1APOJll-13yeM~ x nOJll-1caXapl-1AOB 
(Jlf'Il) - MeTOAOM MaK3Ha l-1 llloopns: cn 
06pa3l.\OB 6XTMM - Ha npenapare uen­
JllOJl03bl KlOpWHepa . COAep>KaHl-1e CMOJl 
l-1 >Kl-1pHbIX Kl-1CJlOT onpenensnu MeTOAoM 
3KCTparl-1pOBaHl-111 neTpOJleHHblM 3qJl1POM 
Bannapare COKCJleTa [6]. 

Pesynstaru Mop<jlOJlOrl-14ecKoro aHa­
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Jll-13a 06pa3l.\OB AO l-1 nocne 06pa60TKl-1 
npencrasneuu ua puc, 1-3. 

~CCJleAOBaHl-1e Mop<jlOJlOrl-14eCKl-1X 
CBOHCTB (puc. 1-3) nOKa3aJlO, 4TO AJll-1Ha 
BOJlOKHa 06pa30B nOCJle 06pa60TKl-1 
YMeHbWl-1Jlacb : TMM B 2 pasa. XTMM B 
3 pasa. 6XTMM eJll-1 B 2,3 pasa. 6XTMM 
OCl-1Hbl - na 30 %,Yotipasua TeXHl-14eCKOH 
uenmonosu npaKTl-14eCKl-1 B4 paaa. 

COAep>KaHl-1e KOPOTKOBOJlOKHl-1CTOH 
<jlpaKl.\l-1l-1 (MeHee 200 MKM) nocne ofipa­
60TKl-1 YBeJll-14l-1BaeTCIl AIlIl Bcex 06pa3­
l.\OB (puc. 2); npl-14eM MaKCl-1MaJlbHOe 
YBeJll-14 eHl-1e cOAep>KaHl-111 3TOH <jlpaKl.\l-1l-1 
Ha6JllOAaeTCil AIlIl otipasua nopour xosoji 
uenmonosueJl l-1-B12,5 paa. YBeJll-14eHl-1e 
npoueuruoro cOAep>KaHl-111 MeJlKOH <jlpaK­
l.\l-1l-1 06yCJlO BJleHO npoueccaaa nenona­
Mepl-13al.\l-1l-1l.\eJlJlIOJl03bll-1 reMl-1 l.\eJlJlIOJl03 
Bofipaauax BXOAe l-1 X06pa60TKl-1. 

KaK Bl-1 AHO l-13 puc. 3, aa l-13MeHe­
Hl-1e l-1HAeKCa <jll-16Pl-1JlJllll.\l-1l-1 BOJlOKOH 
cyuie cr aeauoe BJll-111Hl-1e OKa3aJl Bl-1A 
Bnll>, nonaepraourerocs o6pa60TKe . 
B npouecce 06pa60TKl-1 AJlll 06pa3l.\OB 
XTMM, 6XTMM l-1HAeKC <jll-16Pl-1JlJllll.\l-1l-1 
yxeusuraerca, TO ecrs npouecc rl-1APO­
Jll-13a sarpoayn ornensaae <jll-16Pl-1JlJlbl aa 
nOBepXHOCTl-1 BOJlOKOH 3Tl-1X 06pa3l.\OB. 
npl-1 06pa60TKe 06pa3l.\OB TMM l-1HAeKC 
<jll-16Pl-1JlJllll.\l-1l-1 npaKTl-14eCKl-1 He MeHll­
ercs. a nocne 06pa60TKl-1 TeXHl-14eCKOH 
uenrnonosu OH YBeJll-14l-1BaeTCIl npaxrn­
4eCKl-1 B 2 paaa. 

BTa6Jl11 ue npencrasnenu pesynsra­
Tbl Xl-1 Ml-1 4ecKoro aaanaaa06pa3l.\OBBnll> 
AO l-1 nocne o6pa60TKl-1 . 

Pl-1 c. 2. COAep>KaHl-1e BOJlOKHl-1CTOH <jlpaKl.\l-1l-1 AJll-1HOH MeHee 200 MKM. 
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XTMM 6XTMM XB. 6XTMM 

Pl-1C . 3. ~3MeH eHl-1e l-1HAeKCa <jll-16Pl-1JlJllll.\l-1l-1 BOJlOKOH Bnll> . 

XMMM4eeKMe eBOHeTBa 06pa3l\OB B n~ AOMnoeneo6pa6oTKM 

BI1 A BnlP 
Conepxauae 

eMOIl 11 }I(l1 pOB, % 
Conepxasae 

nrn.% 
CpeAHRR en 
uenmonosa 

iTM M 
AO o6pa6oTKI1 8,2 6,0 800 

nccne o6pa6oTKI1 0,2 0,0 140 

XTMM 
AO o6pa6oTK I1 1,6 6,0 800 

nocne o6pa6oTKI1 0,1 0,0 140 

6XT MM XB. 
AOo6pa6oTKI1 0,5 4,0 600 

nocneo6pa6oTKI1 0,0 0,0 220 

6XTMM IlI1CTB. 
AOo6pa6oTKI1 0,1 12,0 654 

nocne o6pa6oTKI1 0,0 0,0 210 

llenmonoaa AO o6pa6oTKI1 0,0 6,2 620 
TeXH I1 4eeKaR 
xBoHHaR 

nocne o6pa6oTKI1 0,0 0,0 

55 '. .... :.. I L\e111l101l033 6yMara KaPTOH 
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C T04KI1 3peHI111 XI1 MI1 4eCKOrO CO­

CTaBa OCHOBHblMI1 OTnI141111MI1 Me}l{AY 

paCCMOTpeHHblMI1 Bncp BblCOKOra BblXOAa 

llBnlllOTCIl pa3nl14HOe conepxasae nl1r­

HI1Ha, CMOn 11 }I{l1pHblX KI1CnOT. 

KOnl14eCTBO nl1rHI1Ha B ofipasuax 
TMM COCTaBnlleT nopsnxa46 %, Anll XTMM 

- 42 %, Anll 6XTMM 113 ApeBeCI1Hbl enl1 ­

37 %, Anll 6XTMM 113 ApeBeCI1Hbl OCI1Hbl 

- 24%. B ofipaaue 6eneHoH uenmonoau 
conepxauae OCTaT04Horo nl1rHI1Ha co­

craanser nopanxa 1,5 %. B otipasuax, 
nonY4eHHbix nocne 06pa60TKI1 Bncp, era 

KOnl14eCTBO npaKTI14eCKI1 He MeHlleTCIl . 

l-1 ccneAoBaHl1e COAep}l{aHI111 ner­
KO-rl1APonl13yeMblx nonucaxapanos 
(Jlf'Il) B ofipasuax Bncp noxaaano, 4TO 

B np0l.\eCce 06pa60TKI1 npOI1CXOAI1T 

nonsoe pacraopeuae (rVlAPOnI13) AaH­

HOH cjJpaKl.\1111 Anll acex 06pa3l.\OB AM 11 

Anll ofipasua TeXHI14eCKOH uenmonoau . 
YCTaHoBneHo, 4TO nocne 06pa60TKVI, 

cpeAHllll en uenrnonosupaCCMOTpeHHblX 

06pa3l.\OB 3Ha411TenbHO CHVI}I{aeTCIl (CM . 

ratinauy). 4TO TaK}I{e sanserca cnen­
CTBVleM rl1APOnVlTI14eCKOH AeCTpYKl.\I1V1 

uenmonosu. Anll 06pa3l.\OB TMM, XTMM 

cn uenmonoau CHVl3V1naCb B 5,7 pas,Anll 

06pa3l.\OB 6XTMM enl1 VI OCI1Hbl - B 2,7 11 

3,1 pasa COOTBeTCTBeHHO, Anll oripasua 
TeXHI14eCKOH uenmonosu - B 4,4 paaa. 

ll pa cpaBHeHVIVI nonY4eHHbiX 06­

paauos nopOWKOBblX uenruonos, 60­
nee 6nVl3KI1MVI MopcjJonorVl4ecKI1MI1 11 

XI1MVl 4eCKI1MI1 CBOHCTBaMI1 K oripasuy 
cpa BHeHI1 11 (nopourkoaaa uenrucnoaa, 
nonY4eHHail 113 TeXHI14eCKOH XBOHHOH 

uennonosu) otinanaer otipaaeu XTMM 

Vl3 XBOHHblX noponApeBeCI1Hbl. 

B pesynsrare nposeneuuo ro VlC­

cneAOBaHI111 noxaaaaa B03MO}l{HOCTb 

I1cnonb30BaHVlll Bn<l> aucoxoro BblXOAa 

Anll nonY4eHI1 11 nopOWKOBOH uenmono­
3bl. npel1MYl.l.\eCTBOM I1cnonb30BaHVlll 

Bncp sucoxoro BblXOAa B Ka4eCTBe 

Cblpbll Anll nonY4eHI111 nopOWKOBblX 

uenn cno a asnnercn YMeHb weHl1e 

CTa AVlH 06pa60TKVI ucxonnoro cupsn 
- ApeBeCI1Hbl, a TaK}I{e, B03MO}l{HO, no­

Bblw eHHall peaxuaoaaaa cnoc06HOCTb 

nony-raeaux nopOWKOBblX naruouen­
monoauux MaTepl1anOB, npencrasna­
ouiaa VlH Tepec BO MHOrl1X orpacnsx 
npoasuuneu uocra . [5] 

(nI1COK nareparypsi 
1. AymoB C. A. MI1 KPOKpVlcTannVl­

-recxaa uenmonosa : Crpyxrypa, 0630p, 

CBoHcTBa 11 06nacTI1 npl1Me HeHI111 / 

c. A. AyTnoB,H. r. 6a3apHoBa, E. fa. Kyw­

Hl1p / / XI1MI111 pacrurensuoro CbIpbll ­

2013 . - N~ 3. - C. 33-41. 

2. neTpOnaBn OBCKI1~ r. A. MI1KPO­

xpacrann 114eCKail uenn IOn03a (0630p) 

/ neTponaBnOBCKI1H r. A., KOTenbHI1KO­

aa H. E. // XI1MI111 npesecauu. 1979. 

- N~ 6. - C. 3-21 . 

3. KO'leBan. C.llenmonosa 11 nVlrHI1H 

B MeAVI l.\VI He / / n. c. K04eBa, A. n. Kap­

MaHOB / / CPI13I1KOXI1MI111 pacnrrensuu x 
nonaxepos: MaTepl1anbl VMe}l{AyHapoA­

HOH KOHcjJepeHl.\VlI1. 8-11 I1lOnll 2013 r. 

Apxaurensc«,2013. - C. 113-116. 

4 . "BaHoBa B. H. MeToAbl nony-re­
HI111 HaHOl.\ennlOn03~ 113 BonOKHVlCT~X 

nonycjJa6pl1KaTOB . / l-1BaHoBa B. H., 

MaXOTI1Ha n. r. / / AMT. - 2015 . - N~ 5. 

- C. 22-25. 

5. Cnocof nonY4eHVlll nopourkosoji 
uenmonosu: nar. 2478664 Pac. CPeAepa­

l.\Vlll : Mn K51 C08H7/00 / C .B. CPponoBa, 

n.A. KyBwI1HoBa,A.B . KY4V1H;3allBVlTenb 

VI nareurootinanarens - Y4pe}l{ AeHI1e 

POCCVlHCKOH aKaAeM1111 HayK I1HCTI1TYT 

XI1MI1I1 KOMI1 Hay4Hora ueurpa ypanbcKo­

rooTAeneHVlll PAH. - N~ 2011119751/05; 

aansn. 16.05.2011; ony6n. 10.04.2013, 

61On . N~ 10. 

6. 060neHcKaR A. B., EnbHI1l.\KaR 

3. n., neOHOBI1'l A. A. Jlatioparopaue 
pafioru no XI1MI1I1 ApeBeCI1Hbl l1 l.\ennlOno­

3bl: y4e6Hoe nocofiae Anll By30B./ / M.: 

«3KonOrl111», 1991. - 320 c. 

HHlIJopMaqUOHHOe cOOfiuteHUe 
lnaaa MIIHnp llpoAbl POCCIIII Cepreii AOHCKOii s uctynan C AOKnaAOM Ha Me}l{AYHapOAHoH KOHcjJepeHlll111 B r. Beua (ABCTPI111). 

«POCCI111 0611aAaeT orpOMHblM I1 Cbl pbeBblM I1 B03MO}l{HOCTll MI1 Allil C03AaHI111 HOBblX 11 AallbHeHweH MOAepHI13alll111 AeHCTBYIOll\I1X L16K. 
Iloreauaan B03MO}l{H OrO necocupseaoro 06eCne4eHI1 11 AOnOnHI1TenbHbl X np0l13BOACTBeHHbix MOll\HOCTeH npesuuraer 10 MI1nnl10HOB 
TOHH uenmonoau», - 3allBI1n MI1H I1CTp. 

OH TaK}I{e nonsepxayn, 4TO POCCI111 3aHI1 MaeT nepsce MeCTO BMl1pe no KOlll14ecTBY Hal16011ee l.\eHHbIX XBOHHblX nopoaneca 11 o611aAaeT 
20 % 06ll\eMl1pOB b1X 3anaCOB neca. OAHaKo 2/ 3 3TI1X nnOll\aAeH HaXOAllTCIl Bycnosaax cyposoro Knl1MaTa, necHoH cjJOHA acnonssyerca 
MallonpoAYKTI1BHO, CHI13KI1M BblXOAOM nenosoa ApeBeCI1 Hbl 11 BbiCOKI1MI1113Aep}l{KaMI1 npa ee aaroroaxe 11 TpaHCnOpTl1pOBKe. «Cl1ryalll1lO 
He06xOAI1MO B xopaeMeHllTb», - nOA4epKHyll C. AOHCKOH. 

B sacroauiee BpeMIlB nepesen s npuopareruux BKn lO 4eHO8 npoexros no pa3BI1TI11O 11 C03AaHI11O llelllllOno3Ho-6YMa}l{Hblx npoas­
BOACTB. npl1 3TOM 06beM I1HBeCTI1 11 I1H B3TI1 npoexru COCTaBnlleTnopanua 240 MllPA py6. I1nl1 60 % OT otiuiero 06beMa cjJI1HaHCl1pOBaHI111 
no BceM npl10pl1TeTHbiM I1H BeCTI1 l.\110HHbIM npoexran B061laCTI1 OCBOeHI1 11 neCOB. nllTb npoexrca nOllHOCTblO peanaaoaauu (DAD « Ipynna 
«"nIlM» B KOpH}I{Me 11 Bparcxe, DAD «MOHAll cn nK», 3AO « "HT epHewHn n eiinep», DAD «CeneHnlHcKllii I..lKK») . Ilpa 3TOM7 113 
8 npoexros uanpaenesu Ha MOAepHI13alll11O AeH CTBYIOll\ I1 X np0l13BOACTB 11 cjJaKTI14eCKI111BllIlIOTCIl OCHOBHblMI1 POCCI1HCKI1MI1 L16K. 

«TaKI1M 06pa30M, Ha ceroAHllwHl1 1ii AeHb peanusyerca ronsxo 0AI1 H npl1opl1TeTHbl 1ii npoexr no C03AaHI11O aficomorao HOBOro uen­
nonoauoro np0l13BOACTBa B 3a6aHKanbcKoM xpae - aa C4eT cpencrs KI1TaHCKI1X I1HBecTopoB. KpoMe roro, 113 nepessa npaopareruux 
6bllll1 I1CKnlO4eHbi 3 npoexra no crpowrenscrey HO BblX Ll,6 K 11 3 npoexra no MOAepHI13alll111 AeHcTBYIOll\I1X B CBll311 C lPaKTI14eCKI1M 
OTKa30M I1 HBeCTopOB or I1X AanbHeliiweH peanasauaa», - OTM eTl1n C. AOHcKolii. 

npecc-cny>t<6a MI1H npl1pOAbl POCCIII1 

l\enmonooa EiYM3ra KapTOH _ 56 


