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Based on the analysis of sci-tech literature published in the last 5—10 years the main directions of
research activity in the development of new methods of porous materials (nanoporous carbons,
sorbents of oil, enterosorbents) obtaining from lignin and wood bark have been identified.

Two groups of methods are used for obtaining nanoporous carbon materials from plant biomass — two
stage carbonization — physical activation and one-stage chemical activation. Two-stage method is
useful for obtaining carbon sorbents from wood bark. For obtaining of nanoporous carbon materials
from lignin is preferable to use the chemical activation by sodium and potassium hydroxides.

The reduction of stock of hydrolysis lignin due to the close of production facilities in Russia makes the
actual searching the alternative raw materials for enterosorbents obtaining. The sorbents obtained
from birch bark is not inferior to the commercial enterosorbent “Polyphepan” from hydrolysis lignin

and some of their characteristics even better compared to “Polyphepan”.
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MeToabl INOJYYCHHSA IMOPUCTBIX MATCPHUAJIOB

U3 JIMTHUHA U PeBeCHOM KOpbI (0030p)

Bb.H. Ky3unenos*°, H.B. UecHokoB™®,

N.I1. UBanoB?, E.B. Benpuxosa®, H.M. UBan4yeHko*
‘Uncmumym xumuu u xumudecxoti mexronrocuu CO PAH
Poccus, 660036, Kpacnoapck, Axademeopoook, 50/24
SCubupckuii ghedepanbhbviil ynusepcument

Poccus, Kpacnosapck, 660041, np. Ceoboonuiii, 79

Ha ocnoge awnanuza nayuno-mexnuueckou aumepamypuvl 3a nocieonue 5—I10 nem gvisagneHbl
OCHOGHblE HANPAGIEHUS UCCIe008AHUU 6 pA3pAbOmKe HOBbIX CHOCO008 NOLYYEHU NOPUCTBIX
Mamepuanog u3 TUSHUHA U OPe@eCcHOU KOpbL: NOIYYeHUe HAHONOPUCMBIX YelepOOHbIX MAMeEPUALOs,
onmepocopbenmos, negpmecobupamereil.

Jns nonyuenuss HAHONOPUCTNBLX YeaePOOHbLX MAMEPUATIO8 U3 PACIMUMEIbHO20 CbIPbs UCNOIb3Yem s
0se epynnel Memooos8. O08YXCMAOUUHAs KAPOOHU3Ayus — @QuU3UYecKas aKmusayus — u
00HOCMAOUHAsA Xumuieckas akmusayus. /lgyxcmaouiinvie cnocoovl yenecooopasHo NPUMeHAMs
0151 NONYYEHUsL Y2NepoOHbIX COpOeHmo8 U3 OpegecHoll Kopwvl. /s noayueHus HAHONOPUCTBIX
VenepoOHbIX MAMePUALO8 U3 TUSHUHA NPEeONOYMUMELbHbIM A8AAEMCs UCNOIb308AHUE XUMUYECKOU
akmueayuu euOpoOKCUOAMU HAMPUs UIU KATUSL.

Coxpawenue 3anaco8 2uOpoaIU3HO20 NUSHUHA 8CIe0CHEUe 3aKPbIMuUsl SUOPOIUSHBIX NPOU3BOOCME
6 Poccuu oenaem akmyanvHolM NOUCK GNLMEPHAMUBHLIX UCTNOYHUKOS Cbipbs Ol NOJNYUEHUS
9HmMepocopbeHmos. JJocmynusvim u OeutesblM pecypcom O IMux yeell CLyxicum opesecHas Kopa.
B uacmnocmu, sumepocopbenmul, nonyuennvie u3z bepe308oil KOpul, He YCMynarom, d no HeKomopvim
NoKa3amensimM Npegulluaion Kauyecmeo npomvliuiienHo2o 3Hmepocopbenma «llonughenany us

2”0]90]11437—!020 JUCHUHA.

Kniouesvie cnosa: nuenun, Opesechas Kopd, HAHONOPUCbIL Yeaepood, IHMepOocopOeHmbl,

Heghmecobupamenu, nonyuenue, coUCMadA.

BBenenue

[Ipon3BonCTBO U MOTPEOICHNE MMOPUCTHIX MaTePUAJIOB IMEET YCTOWUHUBYIO TEHICHIIUIO K PO-
cTy. B yacTHOCTH, MHPOBOE OTPEOIICHHE OPUCTHIX yriepoaHbix MmaTepuanos (ITYM) cocrapisier
okoJsio 1,1 MJIH TOHH B rox U npoaoskaeT pactd Ha 9 % B rog [1]. Ilpu 3TOM OCHOBHOE KOIUYE-
CTBO aKTUBHPOBaHHBIX yrien (80—85 %) mpou3BoguTCsS U3 HEBO30OHOBISIEMBIX PECYypCOB. boib-
woit accopTuMeHnT ITYM MOXKHO 1ojiydyaTh Ha OCHOBE KPYITHOTOHHAXHBIX OTXOJ0B XUMHYECKOH U
MEXaHMYECKOH mepepaboTKU APEBECUHBI: OMUIIOK, KOPHI, OTXOJIOB JIECO3arOTOBOK M TEXHUYECKUX
JIUTHUHOB.

B HacTosimiee BpeMsi OCHOBHBIE HAIPABJICHUS UCIIOJIb30BAHUSI YTIIEPOAHBIX COPOSHTOB CBSI3aHbI

C TCXHOJIOTMYCCKMMMU IIpoHecccaMu aZ[COp6L[PIOHHOI7[ O4YHUCTKH, pa3AC/ICHUA, BbIACICHUA U KOHLCH-
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TPUPOBAHHUS B Ta30BBIX U KUJIKHUX cpenax. [IocTOSHHO BO3pacTaeT pojb YIVIEPOAHBIX COPOEHTOB B
PEIICHUH IKOJIOTHYECKHX MPOOIeM: TPH OYHCTKE MUTHEBOI BOABI, CTOKOB, OTXOISAIINX Ia30B IPea-
HOPUATUNA TIPOMBIIIJICHHOCTH M DHEPreTHKH. Pacmmpsrorcs o0iacTH UCIOIb30BaHMS YTIEPOAHBIX
copOeHTOB B MenuInHE U papMaleBTHKe. Tak, HanpuMep, yrJiepoHble TeMOCOPOCHTHI IPUMEHSIOT
JUTSL OYUCTKU KPOBHU Y OOJIBHBIX, & JHTEPOCOPOEHTHI — BHYTPb B IEJISX OUUCTKU OPraHU3Ma OT Bpell-
HBIX BEIECTB U MUKPOOOB.

CopOeHThI UCIIONB3YIOTCS B pa3InyHON (popMe: B BHJIC MOPOIIIKA ¢ pa3MepoM dacTuil 70 0,8 Mm,
rpanyl 0ojee KpyIHOro pa3Mepa, OJIOKOB pa3InyHOM ()OPMBI U BEIMYUHBI, IUIEHOK, BOJIOKOH TKaHEH.
Haubonee pacnpoctpaHeHbl MOpoUIKOOOpa3Hble COPOSHTHI, KOTOPBIE AOCTATOYHO MPOCTO MOJTyYaTh
13 U3MENBUYEHHOTO CHIPBSL.

[opucTsriit yrnepoausiit Matepuan (IIYM) npencrasisieT co60it KOHCTPYKIHIO, HOCTPOEHHYIO
MOJO0HO CTPYKType rpaduTa, OZHAKO B HEW YEPENyIOTCS YIOPSIOYCHHBIC W HEYIOPSIOYCHHbIE
o0acTH U3 yriepoIHbIX KoJiel — TeKcaroHoB. B otinuue ot rpadura [IYM obnanaet cBOOOJHBIM
ITOPUCTBIM IIPOCTPAHCTBOM, KOTOPOE OOBIYHO IPEJCTABICHO TPEXMEPHBIM JIAOMPUHTOM U3 B3aH-
MOCBSI3aHHBIX PaCHIMPEHUH M Cy)KEHUU Pa3IM4HOro pasmepa u (GopMbl. PazinyaloT MUKpONOPHI
(pasmep < 2 HM), ME30IOPHI (pa3Mep B nuama3oHe oT 2 10 50 HM) 1 MaKpOIIOPEI ¢ pa3MepoM > 50 HM.
Cpenu MUKPOIIOP BBIACISIOT CyNEPMUKPOIIOPHI ¢ pa3MepoM B auamnazoHe 0,7-2 HM U yJIbTpaMu-
kponopsl ¢ pazmepom < 0,6-0,7 aMm. brnarogapst Hanmuuuio nop IIYM HMEIOT BBICOKYIO yIEAbHYIO
HOBEPXHOCTh M CHOCOOHBI MOTJIONIATH (2COpOMPOBATH) Pa3IMUHbIC BELIECTBA U3 )KUJKOCTEI U ra-
30B.

Cnoco6nocTs [TYM k afcopOuuu pa3ianaHbIX MOJIEKYJI ONPEEIISIeTCsS CTPOSHHEM ero OBEpX-
HOCTH, IIPUPOAOH N KOHIEHTpPALNEH MOBEPXHOCTHBIX PEaKIMOHHOCIOCOOHBIX rpymnil. B kadecTe
HOCJIEHUX OOBIYHO BBHICTYIAIOT KUCIOPOJACOAepKalue (pyHKIIMOHAIbHBIE TPYIIBI, 00pa3yomlue-
Csl B pe3yJIbTaTe OKHCIUTENBHOM 00pabOTKH MOBEPXHOCTH YIJIEPOJHOrO MaTepuaia: (peHOJIbHbIE
(ruaApOKCHIIbHBIE), KapOOHUIIbHBIE (XUHOUIIHBIE), KApOOKCUIIbHBIE, d3QUPHBIC, EHOIbHbIE, JIAKTOH-
Hble. [Ipr coOTBETCTBYIOMNX yCIOBUAX CHHTE3a M 00padoTku [TYM Ha MX MOBEpXHOCTH BO3MOKHO
noJiyyeHue PyHKIIMOHAIBHBIX IPYIII, COAEPKAIINX a30T, CEPY, rajoreHs, hocdop.

[MopucTsle yriepomHsie MaTepruaibl 00pa3yloTCsl B pe3yabTaTe MPOTEKAHNUS TOMOXMMHUYCCKUX
peakiuil npu nuponuse (HarpeBe B OTCYTCTBHE KHCJIOPOJa BO3IyXa) MCKONAeMbIX YTIIiei, Topda,
JPEBECHHBI, 1IeJUTION03bL. B HacTosmee BpeMst U3 APEBECHHBI IIPOU3BOIAT OKOJIO 36 % yriepogHbIX
copOeHTOB, U3 KaMEHHBIX yrieil — 28, u3 Oypbix yrieit — 14, u3 Topda — 10, 13 cKOpIIyIbl KOKOCOBBIX
opexoB — okoio 10 %.

Paspabotanbl paznuuHble TexHOJNOruM noiydenus [1YM u3 TBepmoro opraHuveckoro Chipbsi,
KOTOpBIC OCHOBAaHBI Ha METOJaX (PU3NUYCCKON M XUMUIECKON aKTUBalnH [2].

[Mpouecce! huznyeckol aKTUBALMH, KaK TPABHUIIO, OCYIECTBIISIIOTCS B JIBa 3TAIa, BKIFOYAIOIUX
KapOOHM3aIMIO CHIPHS M aKTHBALINIO KApOOHM30BAaHHOTO MPOAYKTA BOASHBIM ITapOM HIIH THOKCUIIOM
yriaepoza.

XuMu4eckast ak THBALHsI OCHOBAaHA Ha OTHOCTAMITHON TepMOOOpabOTKE HCXOIHOTO yTIEPOTHO-
ro ceipbst xumuueckumu Beniecreamu (H;PO,, KOH, NaOH, ZnCl, u ap.) [Ipu 3TOM miporeccsl kKap6o-
HU3aLUU U aKTUBAILMHU CBIPHS MPOTEKAIOT OJHOBPEMEHHO. VIcTionb30BaHNE XMMHYECKON aKTHBAIIUN
0OBIYHO MTPUBOAUT K 00pa30BaHUIO MOPUCTHIX YITIEPOAHBIX MaTEPHUaJIOB ¢ 00Jiee BICOKOW MOBEPXHO-

CTBIO U 00BEMOM MHUKPOIIOP, YeM ITPH (HPU3NIECKON aKTHBALIHH.
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1. ITonyyeHue NOPUCTHIX MATEPUAJIOB U3 JUTHUHA

ITo pacpocTpaHEHHOCTH B IIPHPOAE JTUTHIH CTOUT Ha BTOPOM MECTE HOCIE LIEILTIOIO3bI U SIBJISI-
€TCs PACTUTEJIbHBIM TIOJINMEPOM apOMAaTH4YECKON MPHUPOIBI.

PocT cymmapHoro mpousBoncTa JUrauHa (0onee 50 MIIH T/T) CONPOBOXKAACTCS YBEIUYCHHEM
UHTepeca K pa3paboTKe HOBBIX SKOHOMUYECKH 3(()EKTHBHBIX TEXHOJOIHi ero nepepadboTku. B co-
BPEMEHHBIX YCIIOBHSX OOJNbBLIAs YaCTh TEXHHYECKHUX JIMTHHHOB HCIIOJb3YETCs B KA4eCTBE TOILIUBA.
XOTs €CTh 1 HEKOTOPBIE HAIIPaBJICHUS UX MAJIOTOHHAXXHOT'O UCIIOJIB30BaHUS [3, 4].

B03MOXHOCTH MPUMEHEHHUS JINTHUHA AJIs IIOJYYCHUsI COPOCHTOB HaHOOJee MIUPOKO H3Y4CHBI
JUTSI TEXHUYECKUX JJUTHUHOB, B YACTHOCTH LIEJIOYHBIX JIMTHUHOB (00pa3yIOTCs OT BApKHU JAPEBECHHBI
B pacTBOpax IIeoueii), IUTHOCYIb(POHATOB (00pa3yoTCs MPH CYIHPUTHON BapKe IPEBECHHBI) U TH-
JPOJIU3HBIX JTUTHUHOB (00pa3yrOTCS IPU KUCIOTOM THAPOIN3E APEBECUHEI) [5, 6].

AKTyanbHOCTH pa3pabOTKN HOBBIX TEXHOJOTHH moiydeHus Hemoporux u 3¢gdexrnsupx [IYM
00yclIOBIIeHa MOTPEOHOCTSMHU B HUX PA3IMUYHBIX OTPAcied MpoMbInuIeHHOCTH. OHUM PUMEHSIOTCS
JUTS OYUCTKH TEXHOJOTHYECKUX PACTBOPOB U BOJBI, PA3JCICHUS U BBIICICHUS METAJIIOB, IPU CHHTE-
3€ JIEKapCTBEHHBIX IIPenapaToB, NOJIYYSHUH HATUTKOB, B OXpaHe OKpyarowiel cpeasl. Kpome Toro B
HacCTOsIIIee BpeMsI MOSBIIAIOTCS IIPUHIUITMAIILHO HOBBIE HarpaBieHus npumenerns [IYM, a nmenHo
IPY M3TOTOBJICHUH CYTEPKOHIEHCATOPOB, aKKyMYJISITOPHBIX OaTapeil BBICOKOH MOIIHOCTH, B KOTO-
PBIX HApPAAY C JJIEKTPOIUTAMH OOJBIIOE BIMSIHUE Ha MOIIHOCTh H CKOPOCTH 3apsAKH OKa3bIBaeT BHY-
TPEHHSISI IOBEPXHOCTH YIJIEPOIHBIX MAaTEPHAIIOB.

B crarbe Ha OCHOBe aHaJHM3a HAyYHOW W MATEHTHOH JINTepaTyphl, ONyOIMKOBAHHOW B TCUCHUE
nocneanux 5—10 jet, BbISBJICHBI OCHOBHBIE HAIIPABIICHHSI UCCIICI0OBaHHH B pa3pad0TKe HOBBIX CIIOCO-
0O0B HOJTyYCHHS U3 JIMTHUHA U JPEBECHOI KOPBI BOCTPEOOBAHHBIX HAHOIIOPUCTHIX YIJIEPOIHBIX MaTe-

pHaoB, SHTEPOCOPOECHTOB, HeTecoOUpaTeeH.

Yenepoonwie copbenmor uz nuenuna

OmnpezneneHHy0 poib B GOPMHUPOBAHUH ITOPUCTOH CTPYKTYPHI YIIIEPOJHBIX COPOCHTOB HTPAIOT
YCIIOBHSI TEPMHYECKOH 00pabOTKM TEXHHYECKHUX JIMTHUHOB.

B pabote [7] nccnenoBaH npouecc NUpoiin3a cyab(haTHOTO JUTHHHA B HHTEPBAJIC TEMIIEPATyP
200-900 °C. OOHapyKeHO, YTO TEPMOXUMHUYECKHE MpeBpalleHnst KpadT-TUTHUHA TPOUCXOIAT Ha
MIPOTSKEHUH BCETO TEMIIEpaTypPHOTO HHTEPBaa, XOTs HanboJee 3HaYNMBble N3MEHEHUS HAOII01AI0T-
cs1 mpu Temrneparypax 500-600 °C.

I'maposM3HEIH TUTHUH MOXET OBITh TUPOJIM30BaH B MHUKPOIIOPUCTHIH yriaepox ¢ BerxogoM 50 %
npu Harpesanuu 10 900 °C 0e3 akTuBaiuu B Toke aproua [8]. KapOoHH30BaHHBIA MaTepHall, moay-
YeHHbII Ipu cKopocTH HarpeBa 1 °C/MUH, HMeN yAeTbHYO IUIOMIAlh HOBEPXHOCTh 530 M%/T, KOTOpast
yBENUYHUIACH 10 740 M?/T OCIIe IPOMBIBKH YIIIEPOJHOIO MPOAYKTA BOIOMA.

[Tpu nuponu3e meNoYHOro JIUTHUHA B TOKE aprosa 1o temneparypsl 900 °C obpazyercs MUKpO-
HOpUCTBIN yriepon ¢ BeixonoM 50 % [9]. LllenouHoii TUTHUH ObUT MPEIBAPUTENLHO CTPYKTYPHUPOBaH
B BHJI€ YAaCTHII MUKPOHHOTO pa3Mepa ITyTeM MHIeuI000pa3oBaHus U reneodpazoBanus. KapooHusa-
1S CTPYKTYPHPOBAHHBIX JIUTHUHOB ITO3BOJISIET TOIY4YaTh BEICOKOIIOPUCTHIE MaTEpHaIbI, 00J1agaro-
LIKe IIoNapk0 noBepxHOCcTH Ooee 1000 M/, 6e3 HCIOIb30BaHMSI TPOLECCOB AaKTHBALIUH.

U3zy4en nporecc popMUpoBaHHs MUKPOTEKCTYPBI B YIIIEPOAHBIX COPOCHTAX, ITOJyYEHHBIX Kap-

6onuzanueli rpanyn ruapoausHoro nuranaa npu 300-1300 °C u nocnenyromeil mapora3oBoi aKTH-
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Banuedt npu 800 °C. B pe3ynprare ObUIM HOTy4EHBl HAHOMOPHUCTHIE YTIIEPOIHBIE MATEPUATIBI C Y3KUM
pacmpenereHueM 1mop 1o pasmepam (B nuamazone 0,7-0,9 HM) 1 BeTHINHON yIEIbHON IIOBEPXHOCTH
10 750 M2/t

KparkoBpeMeHHOH (HECKOJIBKO CEKYHJ) TEPMOOOPabOTKON M3MEIBUEHHOTO I'HAPOIN3HOTO JINT-
HHHA B IICEBI0OKUKEHHOM ciioe okcuaHoro Al-Cu-Cr katanu3zaTopa npu temieparypax 670-820 °C
noxydens! ITYM c passBuroii mopucroii crpykrypoi [10]. CopOunonHast eMKOCTh YTJIEPOIHBIX HPO-
JYKTOB B OTHOIIEHHH HOJa M peaklMOHHAsI CIOCOOHOCTH IPU aKTHUBALMU BOJSHBIM MapOM OIpe-
JeTISIIINCh PeXXUMHBIME ITapaMeTpaMu Iporiecca TepMoodpadoTkn nuranHa. OcymecTBiIeH Hoxoop
yCIIOBHi1 KapOOHU3ALMU TUAPOIUZHOTO JTUTHUHA U aKTUBAIIMH YTJIEPOIHOIO MPOAYKTa, 0OecneunBa-
IOIIUX HoNydeHne kauecTBeHHBIX [IYM (06bem mop 0,9 cm*/r, ynenbHas nosepxHocTh 750—800 M*/r)
¢ BBIX0ZIOM 15—19 % OTHOCHTENIBHO MacChl CyXOro JUTHUHA.

N3zydeHo BiMsHNE PEKUMOB KapOOHM3ALMHU M MOCIEAYIOMEeH aKTHBAlUK BOASHBIM IIapOM Ha
MHUKPOCTPYKTYPY M MOJIEKYJISIPHO-CUTOBBIE CBOICTBA I'PaHYJIMPOBAHHBIX MOPHCTHIX YTIEPOIHBIX
MaTepHaJIOB, MOJYyUYEHHBIX U3 THAPOJIN3HOrO JIUTHUHA [11]. YcTaHOBIEHO, YTO Majasi CKOPOCTh Ha-
rpeBa (MeHee 3 °C/MHH) ClIOCOOCTBYET 00pa30BaHUIO B YIJICPOIHOM MPOIYKTE MHUKPOIIOP CO CPe/-
HUM paszmepoM okoio 0,56—0,58 um npu Temneparype kapoonnzaunu 700 °C. IIpu 3THX Xe ycio-
BUSX, HO CKOpPOCTH HarpeBa Oojiee 3 °C/MuH, 00pa3yr0TCs MUKPOIMOPHI CO CPSIHUM Pa3MEPOM IOP
0,70—0,78 HM. AKTHBanKs yIis U3 IUTHUHA BOASHBIM mapoM 1pH 800 °C mpuBoauT K (GOPMHUPOBAHUIO
AY c¢ Oosiee pa3BUTHIM 00bEMOM MUKPOHOP U mupuHOH 0,6—0,66 HM. DTH aKTHBHBIC YA 00JIaaI0T
MOJIEKYJISIPHO-CUTOBBIMH CBOHCTBAMHM M CIIOCOOHBI OTIEINATH Tenuil oT MeTaHa B cMecsix He—CH,.

B xagecTBe mpexypcopa s IPUTrOTOBICHHS aKTHBUPOBAHHOTO YT METOIOM ITapOra30Boii ak-
THUBAIMK OBIJ UCTIOIH30BaH YSPHBIH MIENOK IEILTI0I03H0-0yMakHOTO mpon3BoacTBa [12]. Onrumu-
3UpPOBaHHBIC YCIOBHS MOJIYYCHHS KaU€CTBEHHOI'0 aKTUBHPOBAHHOI'O YTJISl HA OCHOBE JINTHUHA BKJIIO-
YaroT MPEJBAPUTEIbHY IO KapOOHHU3AIMIO INTHUH-COAEPIKaIlero menoka npu temneparype 450 °C B
TedeHrne 60 MUH U MOCIeAYONTyI0 akTUBaIuio napom npu 725 °C B tedenue 40 mun. bpun momyye-
HBI aKTUBHPOBAHHBIE YIIIM C MAaKCHMAJIbHOW aJICOPOIIMOHHON €MKOCTBIO 110 METHUJIICHOBOMY CHHEMY
92,5 MI/T.

AxTHBanus KapOOHM30BaHHOTO KpadT-mUurHuH 3BKanunta npu 850 °C B teuenue 20 4 B TOKe
CO, 1o3BoJISIET MOJIYYUTh AKTUBHBIE YIJIU C YIEIbHOM MOBEPXHOCTHIO 10 1853 M%/T ¢ 00beMOM MU-
kpomop 10 0,57 M/t [13].

[Tyrem kapOonuzauuu runponusHoro jguriuHa mnpu 600-700 °C mojayueHbl MHKPOIIOPUCTHIC
IIYM ¢ MUHHEMaIBHEIM CpEAHUM pa3mepoM Mukpornop [14]. [Tpu nocnenyroniei napora3oBoi aKTH-
Bal[M¥ KapOOHU3UPOBAHHBIX 00PA3LIOB JUTHUHA IPOUCXOANT «PACTPABIMBAHKEY MUKPOIIOP C OJIY-
YEHHEM aKTUBHBIX YIIISH C yIeIbHON MOBEPXHOCTHIO 865 M%/T 1 06beMoM Mukporop 0,37 cm?/t.

B pabore [15] ycTaHOBJIEHO, YTO 3HAYUTEIbHOE COKPAIIEHHE HPOJOJKUTEIbHOCTH IIPO-
necca aktuBanuu B Toke CO, mpu 750 °C MoxeT OBITH HOCTHUTHYTO IIPH NPONUTKE Kpadt-
nuranHa NaCl nunu KCl. KonTponupys yciioBust npouecca, MOXXHO MOJIYYUTh HPEUMYILECTBEH-
HO YJIBTPaMHUKPOIIOPUCTHIC MaTEPUABI CO cpeaHei mupunoii mop 0,53—0,77 HM 1 06beMOM TOp
no 0,82 cM?/r.

B nacrosmee Bpems npu cuaTese IIYM Bce mupe UCHoIb3y0TCS METOAbl XUMUIECKON aKTHBA-
ruu [16]. [IpenMymiecTBaMu 3TUX METOOB SIBISAIOTCA COKPALICHHE MPOIOKUTEIBHOCTH aKTHBHPO-

BaHMUS CHIPbS, OBBIIIEHHBIN BEIX0 [IYM 1 BX BBICOKHE aICOPOIIMOHHBIC CBOHCTBA.
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Paznuunbie Tunel [IYM ObLIM PUTOTOBJIEHBI TEPMOOOPAOOTKOM JUTHUHA, MOJAU(PULIINPOBAH-
Horo H;PO,, npu temneparypax kap6onuzanuu (300—600 °C) [17-19]. ITonyuennsie IIYM nmeror
mwiomaab moBepxHoctu 10 700 mM*/r, 00beM MHUKPO- U Me3omop Bapeupyercs ot 0,06 u 0,45 cm’/r.
AKTHBHOCTP TosTy4eHHBIX [ITYM B copOuny MOHOB METANIOB (HUKENS, )Kele3a, XpoMa M KPEMHHS)
U (CHOJBHBIX COCJUHEHUN CpaBHUMA C aKTHMBHOCTBIO yTJIEPOAHBIX cOpOeHTOB. Takyke OHM MOT'YT
3¢ HEeKTUBHO UCTIOJIB30BATHCS IS YAAJICHHS KPACUTeeH 13 BOIAHBIX PaCTBOPOB.

[TokazaHna BO3BMOXXHOCTH TpuMeHeHHs dTUX [IYM u3 TurauHa B COpOLIMOHHBIX Mpolleccax ya-
nernst Cu (II) U3 mpoOMBIIUIEHHBIX CTOYHEBIX BOA [19]. A Tak)ke BO3MOXXHOCTH HCIOJTh30BAaHUS BEI-
COKOIIOPHCTOTO aKTUBHPOBAHHOTO YIUISI, HOJIYy9aeMOro M3 TEXHHYECKOro JTUTHHHA MHUKPOBOJIHOBOM
obpaboTku npu remneparype 600 °C, nus copouuu san0cynb¢hana [20].

AKTHBHPOBaHHBIE YIJIM C BBICOKON yIeIbHOM MOoBepXHOCTHIO (110 3089 M?/T) 1 00beMOM IIOp
(mo 1,7 cM*/r) mony4eHsl myTeM kKapOoHHu3anuu YyepHoro meinoka npu 600 °C B npucyrctBuu KOH u
nocienyomen naposoi aktuBanuu npu temmneparype 900 °C [21]. HaTpwuii u kanuii, IpuCcyTCTBYIO-
1€ B NCXOAHOM YE€PHOM ILEJIOKE, BHICTYIIAIOT B KAYECTBE aKTHBHPYIOLINX areHTOB.

B pa6otax [22, 23] npeacTaBieHa BO3MOXHOCTh MONYUYEHUS MyTEM TEPMOXUMHYECKONH aKTH-
BallMM THAPOIU3HOrO TUTHUHA ¢ TUAPOKcUAoM Hatpus u kanus npu 800 °C ITYM yHuBepcanbHOro
THUIA, IPUTOAHBIX JJIS HCIIOJIb30BAHUS B PA3JIMYHBIX 00JIACTSIX.

B pabore [24] uzyueH nporecc GOpMUPOBAHUS IIOPUCTOH CTPYKTYPBI AKTUBUPOBAHHBIX yTJICH
Ha OCHOBE XJIONKOBOT'O THAPOJH3HOTO JIMTHWHA M YCTAHOBIIEHBI 3aBUCHMOCTH MEXAY MOPHCTOMN
cTpykrypoit IIYM n ux aacopOLMOHHON aKTHBHOCTBIO B OTHOIIEHHH psiga TOKCHMHOB. [lokaszaHo,
4TO KapOOHM3alMsl SIBIsieTCs Hanboliee Ba)KHOW cTaaueil (OpMHUPOBaHUS MMOPUCTOU CTPYKTYPHI U
CBOHMCTB aKTHBHPOBAHHBIX yTJEH M3 XJIONKOBOTO JIUT'HHWHA, ITpHyeM HanOosee 3(h(eKTUBHBIE yTie-
pOIHBIC COPOCHTHI MOJTYUYCHBI aKTUBaNKMeH KapooHuzoBanHoro mpu 800 °C nurHuHa.

[lepciekTHBHBIE HANpaBIEHUs MEepPepabOTKH THAPOIUZHOIO JMTHUHA CBA3aHBI C €ro MoAU(H-
Kalluei, B Ipolecce KOTOPOH B JIMTHUH BBOJSTCS HOBbIE (DYHKIIMOHAJIBHBIE TPYIIIIbI, MEHSIOTCS €r0
CTPYKTypa U MOJIEKYJsipHas Macca. [IpeyioKeHbl pa3indHble METOIbl aKTUBAILIMH 1 MOTU(DHUKAIINH
TUAPOJIU3HOIO JUTHUHA: IEJIOYHasl aKTHBALKs, KApOOKCUMETHUIMPOBAHNE, aMUHUPOBAHHUE, TEPMO-
00paboTKa Ha pa3HBIX CTaAUAX MogupuKanuu [25].

B paborte [26] ykazaHbl BO3MOKHOCTH MCTOIL30BAHUS THAPOIU3HOTO JUTHUHA B Ka4eCTBE Ka-
TOJHOTO MaTepuaja JJis IEPBUYHBIX JIUTHEBBIX UICTOUHUKOB TOKAa. B KadecTBe 2JIeKTPOAHBIX MaTe-
PHAJIOB B3AT aKTUBUPOBAHHBIN yIoJIb, MONYYSHHBIN MyTeM KapOOHM3aIMH KOMMEPYECKOT 0 JINTHHHA
(Aldrich), a 3atem aktuBupoBan KOH B cootHomenuu 1:4. [lomy4eHHBIN aKTHBHPOBAaHHBIA YTrOJb
SIBIISICTCSI MUKPOTIOPHCTHIM M HMEET YACIbHYO TOBEPXHOCTH 10 2300 M*/T.

N3zydeHo hopMHupOBaHHE CTPYKTYPbI IOPUCTHIX YIIIEPOJHBIX MATEPUATIOB, IOy YaEMBIX IEJI0Y-
HOW TEepMOAKTHBAIMEH YKCYCHO-KHCIOTHOTO JIUTHUHA, BBIJCIEHHOTO M3 COJIOMBI IIIEHHUIIBI, C HC-
MTOJTb30BAaHUEM METOJa OKUCIUTEIBHON KaTanuTudeckon nenmuraudukanuu [27]. Benencteue ogHO-
BPEMEHHO MTPOTEKAIOIIHNX TEPMOVHUIMUPYEMBIX PEaKIIUH B3aMMOAEHCTBHUS IIEJI0YHOT0 KOMIIOHEHTa
¢ (yHKIIMOHANBHBIMH TPYTNIIAMH JUTHHHA, & TAK)KE MPOLECCOB KOHJCHCAIMH U JCTIOINMEPH3aIiy
(dbopmupyeTcs pa3BUTAasi HAHOIIOPUCTAS CTPYKTYpa KapOOHU30BAaHHOTO MPOAYKTA. YCTaHOBIIEHO BIIU-
STHUE TIPUPOJBI IET0YX HA CTPOSHHE W COPOLIMOHHBIE CBOWCTBA MOJTYYaeMbIX HAHOIIOPHUCTHIX yTJIe-
poausix marepuanoB (HYM). OcyinecTBieH mog0o0p yCAOBUH IETOYHON TEPMOAKTHBAIIMH, [TO3BO-

JSOMKUX cHHTe3upoBaTh HYM ¢ yHHKaIbHO BBICOKO#! yIeIbHOM MOBEpXHOCTHIO (10 3000 M%/T).
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AKTHBaIMel TUTHIHA, BBIICJICHHOTO U3 YEPHOTO Lieyioka, B npucyTcTBuu FeCl; monyueH BbI-
COKOCTaOMIBHBIN KaTanu3aTop Fe/yrimepon nis o9ucTKH BOABI OT OpraHMYECKUX mpumeceid [28].
AKTHUBUPOBaHHBIC YTJIM, NPUTOTOBIICHHBIE ITyTeM akTupauuu jJurauHa ZnCl,, npenioxeHo uc-
II0JIb30BaTh B KayecTBE aJCOPOEHTa JJIsl yAAJIEHUsI METHJIOBOI'O OPAH)KEBOTO M3 BOABI U CTOYHBIX
Box [29].

JLi1st mosry 4eHu st ak THBUPOBAHHOTO Y15l M3 JINTHUHA, BBIJICIIEHHOT O U3 cTe0JIeH KyKypy3bl, Ipe-
JIO’)KEHO HCIOJIb30BaTh CTaINH BEICOKOCKOPOCTHOTO MUpoin3a B kutsieM cioe mpu 350 °C u moce-
Jyromei akTuBauy kapoonusara B cmecu ¢ K,CO; npu tremneparype 800 °C B reuenue 60 mun [30].
[Mosry4eHHBIH YTIEPOMHBINA MaTepHAa C yASTbHON MOBepXHOCTHIO 1410 M2/ 1 06pemMom mop 0,77 cm>/T
aKTHBEH B copOnmu (peHoma.

B pabore [31] mpencTaBieHbl pe3yabTaThl HCCICIOBAHUS BEICOKOIOPUCTHIX CYOMUKPOHHBIX aK-
TUBUPOBaHHBIX YTJIIEPOAHBIX BOJOKOH, HONY4YeHHBIX TepMoakTuBanueir KOH menoyHoro auranHa.
AKTHBHPOBaHHbIC BOJIOKHA 00JIaal0T BHICOKUMHU TUAPOPUIBLHBIMU XapaKTEPUCTHUKAMH U BBICOKOI
yIIeJIBHON MoBepXHOCTHI0. OHM OBUIM HCIIOIb30BAHBI B KAUECTBE CYNEPKOHAEHCATOPOB EMKOCTHBIX
HakonuTesei sHeprun U nociae S000 MUKIIOB 3apsAKH/pa3psiAKKA COXPaHsIN CBbIme 96 % mepBoHa-
YaJIbHOH eMKOCTH.

B pabore [32] uzydena ctpykrypa [IYM, nonydeHHBIX METOJOM IIEIIOUHON TepPMOAKTHUBAIIMHU
Pa3IUYHBIX JUTHUHOB. YCTaHOBJICHBI ONITHMAJIbHBIE YCIIOBUS IOy Y€HUS YTIEPOAHBIX MaTEPUAJIOB C
Y3KUMHU MHKPOIIOpPaMH, a MIMEHHO aKTHBAIUA Ipu Temneparypax 550—650 °C, cooTHOmEHNE THAPOK-
CHJI/TUTHUH = | M POAOIDKUTENFHOCTD BBIIEPKKU NpH Temneparype aktuBanuu 30 muH. OOHApY-
xkeHo, yto npumenenne KOH npenmnoututensaee, uem NaOH, Tak Kak Mo3BOJISIET CHU3UTH TeMIIepa-
TypY aKTHBALIMK U NOBBICUTH BeIxoA [TYM.

HanormopucThie yriaepomHbie MaTepHaITbI C BRICOKOH YAeIbHOM MOBEpXHOCTHIO (Gostee 2400 M%/T)
ObUIN TOJIYYEHBI IIyTEM TEPMHUYECKOH 00paboTKM cMecH KpadT-TUTHUHA U THAPOKcHa HaTpus [33].

Crenyet BbIICIUTH Pl MyOIHKAIHMA, MOCBALIEHHBIX Pa3padOTKe HOBBIX CIIOCOOOB IONYYEHUs
SHTEPOCOPOEHTOB HAa OCHOBE TUTHKUHA [34, 35]. YcTaHOBIIEHO, YTO CyJIb(AaTHBIC IUTHUHBI U3 IIEJIOKOB
JEeNTUrHU(DUKALUY XBOHHOM 1 JIMCTBEHHOW JIPEBECHHBI CIIOCOOHBI MPOYHO CBSI3bIBATH MUKOTOKCHHBI
1 MOTYT HalTH NpUMEHEHHE B BETEPUHAPHOH 3HTEepocopOunu. JINTHUHBI, OCAKACHHBIC U3 IIEI0Ka
BapKU XBOWHBIX ITOPOJ (€J1b, CMECH €M M COCHBI), 10 CBOUM COPOLIMOHHBIM CBOWCTBAM HE YCTYHAIOT
sHTepocopbenTy «PuibTpymM CTU» Ha OcHOBE rHAPONN3HOTO TUTHUHA. [1o copOLIMM MUKOTOKCHHOB
Y IPOYHOCTH MX CBS3BIBAHUS 3TH JUTHUHBI He ycTynatoT «[lonudenany» u MOryT ObITh pEKOMEH10-
BaHBI I TPO(QUIAKTHKH MIKOTOKCHKO30B )KUBOTHBIX [34, 35].

B nuTtepaType omucaHbl CBOICTBA PHTEPOCOPOCHTOB, MOJTYUYECHHBIX U3 JINTHUHOB APEBECUHBI
MIUXTHI, OCUHBI U Oepe3bl. JINTHUHBI BBIACIANN IIyTeM 00paboTKH JPEBECHOTO CHIPhS CMECHIO «YK-
CyCHas KUCJIOTa — BOJla — MEPOKCUJT BOAOPO/Ia — CEPHOKUCIOTHBIN KaTanuzaropy» [36]. dasa momy-
YEeHHsI SHTEPOCOPOCHTOB C ONTHUMAJIbHBIM COYETAHHEM BBIXOJa W COPOLIMOHHBIX CBOMCTB JINTHU-
HBI IpeniokeHo obpadareiBath 0,4%-ubiM pacTBopom NaHCO; mpu KOMHATHO# TeMmIiepaType B
TedeHne 15 MuH. BrIX0ox SHTEpOCOpOSHTOB, MOTYyUYEHHBIX B 3THX YCIOBHSX, cOCTaBiIseT 73—76 %.
Wx copOuuoHHas eMKOCTh 110 METHJICHOBOMY CHHEMY W keJaTuHy paBHa 88—89 u 183-212 mr/r
co0oTBeTCTBEHHO. [10 COpOLIMOHHOI aKTHBHOCTH MapKEPHBIX BELIECTB 3HTEPOCOPOCHTH HAa OCHOBE
JIUTHUHOB NHUXTHI, OCHHBI M Oepe3bl MPEeBOCXOAAT MPOMBIIIIEHHBIN 3HTEepocopbenT mapku «Ilo-

nudermany [37].
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2. [lonyuyeHune NOPUCTHIX MATEPUAJIOB U3 KOPbI

THonyyenue anmepocopbenmos

B MeauiuHCKol 1 BeTepUHAPHOI MTPAKTHKE UCTIONbB3YIOTCSI MUHEpaIbHbIC, YIJICPOIHbIE U yTJie-
POAMHHEPAJIBEHBIC 3HTEPOCOPOCHTHI. BEICOKYT0 3 (EKTUBHOCTH MPOSBISIOT OE30MaCHBIE IS KHBO-
r0 OpraHu3Ma 3HTEPOCOPOEHTHI U3 MPUPOTHOTO PACTUTEIBHOTO ChIpha. K UX 4HCITy OTHOCHTCS IO-
nudenan — SHTEPOCOPOEHT, MPOU3BOANMBINH U3 THPOJIN3HOTO JINTHUHA.

Amnanoru noiudenana MOryT ObITh TIOJIy4Y€HBI M M3 APYTUX BUJOB ChIPbs PACTHTEIBHOTO IPO-
WCXOX/ICHUS], B YACTHOCTH U3 TBEPABIX OCTATKOB 3KCTPAKIIMOHHOH MepepadOTKH APEBECHOH KOPBHI.
VYaaneHue SKCTPAKTUBHBIX BEIECTB, HAXOJSIIMXCS B IOpaX PaCTUTENBHOIO CBHIPbsI, CIOCOOCTBYET
(hOPMHPOBAHHNIO PA3BUTON HOPUCTON CTPYKTYPHI B TBEPJOM OCTATKE SKCTPAKIIUH.

B pabote [38] B kauecTBe UCXOIHOTO CHIPBS AJIS MOy YeHHs] COPOSHTOB UCIIOIb30BAIH J1y0 KOPBI
Oepe3sl moBuUcIo (Betula pendula Roth.) cnenytomero cocrasa (%): monucaxapuasl 49,09 % (13 HEX
JIETKOTHIPOJIN3YEMBIX MOJTUCaxapuaoB 26,29, TpyAHOTUAPOIN3YeMBbIX 22,36, TUTHUHOBBIX BEIECTB
34,82, BomopacTBOpuUMEIX 13,71, MUHEepanbHBIX 3,42).

CopOenThI oryyaau 00padoTkoit 1-2 %-ubiM pacTBopom NaOH 6epe3oBoii kopsl [39] wim 1yda
Oepe3oBoii kKopkI [40], mpeaBapUTENTbHO U3METBUCHHBIX 10 YacTHI] pazmMepoM ot 0,1 1o 1 Mm.

B pab6orax [41, 42] onrcaHa BO3MOXHOCTD MOJIYYCHHS SHTEPOCOPOCHTA BETEPUHAPHOTO Ha3Ha-
4YeHus U3 Kopbl UBH Salix acutifolia. Kopy npemnoxeno o0padarsiBaTh (PEpMEHTHBIM KOMILICKCOM
LEeJUTIONA3bl U P-TiItoKaHasel IpHu Temmeparype 35 °C B reuenue 9 gacoB. Pacxon pepMEHTHOTO KOM-
mekca cocrasiseT 0,1 % oT Macchl KOopbl. B pe3ynbprare peanau3zaiuu mpeniaraeMoro crnocoda Bos-
MOYKHO TIOJIY4aTh B LEJEBbIX MPOJyKTa: OMOAKTUBHBIN Mpenapar — CaluLIuiIaT U SHTEPOCOPOCHT.
YCTaHOBIICHO, YTO SHTEPOCOPOEHT M3 KOPHI BBl XapaKTEPHU3YETCsI BBICOKOH COPOIIMOHHON €MKOCTBIO
U yICP)KUBAOIICH CTOCOOHOCTHIO B OTHOIICHUH MUKOTOKCHHA T-2, KOTOPBIH MOXKET IomaaaTh B Op-
TaHMU3M )KMBOTHBIX U MITHL] C HEKAYECTBEHHBIMHU KOpMaMH [42].

[pensoxen crnocod MONyUYeHHUsT SHTESPOCOPOCHTA M3 KOPhI Oepe3bl, BKIOYAIOIIUNA 00paboTKy
coIpbs 0,5-2%-HbIM pacTBOpoM Lienoun npu temneparype 60—-100 °C, runpomonyne 4—7, B Te4eHUE
30—60 MuH., TPOMBIBKY BOJIOW, HEHTpATIU3AIUIO U CYIIKY 10 BO3AYIIHO-Cyxoro coctostHus [43]. Tlo-
JTy4eHHBIH SHTEPOCOPOCHT 1O COPOLIMU METHUIICHOBOTO CHHETO M KeJaTnHa npeBocxoquT «I[lonudge-
nan» B 2,5 u 1,5 pa3a coorBeTcTBeHHO [43].

KavecTBo nosrygaeMbIx 00pas31oB SHTEpOCOPOESHTOB OLIEHUBAIIH MO HX CIIOCOOHOCTH IOTJIONIATh
LIMPOKO MCIIOJIb3YEMBIE JJISl 3THUX LieJIed BEIleCTBa-MapKepbl: HOI U METUJICHOBBI CUHUM, KOTOPbIE
MOZETHPYIOT KJIacC HU3KOMOJIEKYISIPHBIX TOKCHKAHTOB (KpEaTHHHH, MOYEBasi KHCIIOTa, bapouTypa-
ThI M IPYTHE ¢ MOJICKYJISIPHO# Maccoit 10 500 a.e.M.), a TaKKe 10 aJACOpOIHH OUITUPYOrHA, KOTOPBIN
HCIIONIb3YeTCS B KIIMHUYECKUX MCCICAOBAaHMAX KaK MapKep IeYeHOTHOH HEJOCTaTOYHOCTH.

BbLI0 M3y4eHo BIMSHUE YCIOBHIl NMpenBapuTENbHON IKCTPAKLUKU J1y0a reKCaHOM, dTHJaleTa-
TOM, U30IIPONIAHOJIOM U BOZIOH, a Takyke 00pabOTKH MCXOIHOTO U IIPO3KCTParnpoBaHHOTO J1yba pas-
0aBJICHHBIM PACTBOPOM T'MPOKCHa HATPHSL. BrIX0l copOeHTa MPH 1IEI0YHOI 00paboTKe HCXOIHOTO
1y6a coctasisn 41-42 % ot Beca HCXOIHOTO ChIpbs. bosee BrICOKMIT BBIX0J copOeHTa B pacyere Ha
UCXOIHOE ChIpbe (67—71 %) ObLI NONYYEH MPH LIEI0YHOM 00paboTKe TBEPIOro 0CTATKA, MOITYUYSHHOI0
B IIpOLIECCE TOCIJIECOBATENBHON SKCTPAKIIMY JIy0a IeKCaHOM, dThianeTaToM u Bojnoi. Obpaser, mo-
Jy4eHHBIN 00pabOTKON MpeABapuTEIBHO MPOIKCTparupoBanHoro ay6a 2%-uoit NaOH npu 60 °C B

TedeHne 1-2 4, 00namgaet Hauboee BRICOKOH COPOIMOHHON CIIOCOOHOCTHIO.
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Pe3ynbraThl conocTaBiieHHs] COPOLIMOHHBIX XapaKTEPUCTHK IHTEPOCOPOEHTA, MOJYyUEHHOTO U3
my0a 6epe30Boii KOPhI M MPOMBIIIUIEHHOTO S3HTepocopOeHTa nonudenana (nmpoussogutens AO «Can-
tek», Cankr-IletepOypr, PNe 001047/03-2002 r.), noka3anu, 4To COpOSHTHI, Oy YECHHBIE IEI0YHOI
00paboTKOH MPOIKCTPArHPOBAHHOTO Ty0a, IPEBOCXOAAT MOMU(ENaH MO CIIOCOOHOCTH aaCcOpOUpPO-
BaTh METHJICHOBBIM CHHUH OoJjiee ueM B 4 pa3a, HO HECKOJIBbKO YCTYIAIOT eMy B aIcOpOLUu Hoja.

JIJIsl OLIEHKH 1€ TOKCHMKAIIMOHHOM CIOCOOHOCTH 110 OTHOIICHHMIO K 3HJOTOKCHHAM MENTHIHOMN
HIPUPOJIBI U3yueHa copOLMs OMnupyOHHa U3 MOJEIBHBIX PACTBOPOB Ha copOeHTax u3 nyba Oepe3oBoii
KOpBI. bunnpyOuH sBIIseTCS KOHEUHBIM ITPOAYKTOM pacliaja TeMOriIo0nHa, BXOAUT B COCTAB JKEIIH
U npuaaéT el XapaKTepHYI0 OKpacKy. DKCIIepUMEHTabHbIE Pe3yJIbTaThl 10 copOunn OuIpyOuHa
SHTEPOCOPOEHTAMH CBHIETEIECTBYIOT O TOM, YTO HamOoJyiee CyIIECTBEHHOE BIHUSHUE Ha EMKOCTb
copOeHTa o OunupyOrHy OKa3bpiBaeT oOpaboTka obpasna 0,1 M consHON KUCIOTOH, KOTOpas mpu-
BOJUT K yBEJIMYECHHUIO €ro cOpOIiH IMPUMEPHO B ABa pasa. BasTele B kKauecTBe 00pa3oB CpaBHEHUS
NpoMblIILIeHHbIE copOeHThl Mapku «[lonudenan» MMe0T BecbMa HU3KYIO aKTHBHOCTH B COPOLIMH
omnnpyOuHa.

CopOenThl U3 Jyba Oepe30oBoii KOPHI, MONyUYeHHBIE Tpu ero oopadbotke NaOH, obecrneynBarot
npuMepHO 50%-HYI0 OUYMCTKY pacTBOpOB OT OunupyOuHa. Vcronb3oBaHHE NOMOIHUTENBHON KHC-
JIOTHOW 00paboTKHU copOeHTa U3 y0a Mo3BONISIeT IPU ONPEACIEHHBIX YCIOBUSIX YBEIHUYUTh 3TOT MO-
Kazarelsb npaktuuecku 10 100 %.

HOKaSaHO, 4To npeaABapruTCiibHasA aKTHUBallUus KOPbI 6epesbl B3PBIBHBIM aBTOT'UAPOJIN30M IIO3BO-
JISIT CYIIECTBEHHO YBEIMYMBATH COPOIMOHHYIO aKTHMBHOCTH SHTEPOCOPOECHTOB IO METHICHOBOMY
cuHeMy M xenatuny [43]. OnpeneneHs! yCIOBHS B3PIBHOI'O aBTOTHAPOJIN3a KOPBI Oepe3bl U comep-
XaHHe OepecThl B ChIphe, KOTOPhIE 00ECTIEYNBAIOT COYETAHNE BHICOKON COPOIIMH ITUX MapKepOB 3H-
TepocopberToM: Temmeparypa 190 °C, nanenue mapa 2,5 MIla, Bpems 06padotku 30 ¢; cogepikanue
6epectbl 0k0110 25 %. Takoil SHTEpOCOPOCHT 10 BETUYMHE COPOITMOHHON €MKOCTH 110 OTHOILICHHIO K
METHJICHOBOMY CHHEMY M JKEJIATHHY IPEBOCXOJMUT MPOMBIILICHHBIH 3HTEepocopOeHT «[lonudenan» B

2,5 u 1,5 pa3a cOOTBETCTBEHHO.

Hegmanvie copbenmut

Marepuansl, npuMeHsieMble st coopa HepTH U HEYTENPOLYKTOB C ITOBEPXHOCTH BOLOEMOB,
MIPUHSTO Ha3bIBaTh HE(TIHBIMH COpOEHTaMHM, a Takke HeTecoOuparensiMH M He(TernoraoTuTe-
nsMu. Jist onpenenieHust KauecTBa He(TIHBIX COPOCHTOB HMCIOIb3YIOT TPH OCHOBHBIX MOKAa3aTeJs:
HEe(TENOTJIONIeHHEe, BOJIONOTTIOIEHHE, TIaByYecTh. DPPEKTUBHOCTh COPOSHTOB A cOopa HeDTH
OLICHMBAIOT B TEPBYIO OYepelb 110 3HAYCHUIO0 HEe()TEEeMKOCTH. BBICOKOE BOJOIOINIONIIEHHE MOXKHO
YCTPaHUTH NMPAKTHUECKHU IS BCEX MAaTepHalIOB JONOIHUTEIbHON ruapododusanueii. Marepuaisl ¢
HU3KOU IIaBYyUYeCThIO MOTYT 3()(EKTUBHO MCIOJIB30BATHCS B U3/IENUSIX C apMUPYIOIIEH 0007I04KOHi —
O0oHax, MaTax, caiudeTkax u np. [44, 45]. Ins npousBoacTBa HEPYTAHBIX COPOCHTOB MIPUMEHSIOT pa3-
HOOOpasHoe chipbe [46, 47].

Oco0blil MHTEpEC MPEACTaBIAIOT AOCTYIIHBIE U JIEIIEBbIE PECYPChl PACTHTEIBHBIX OTXO/OB, B
YaCTHOCTH JPEBECHOM KOPBIL. /15l MOBBIIIEHHS COPOIMOHHOI CIIOCOOHOCTH PACTUTENLHOT'O ChIPhS HC-
MOJIB3YIOT pa3INYHbIE METOABI AKTHBAIIMH, HAIIpUMEP MeX00paOOTKH U B3PBIBHOI'O aBTOI'HAPOIH3a.
B nuTeparype umerotcs cBeieHsl 00 UCIIOIB30BAHUK COPOCHTOB M3 JAPEBECHOW KOPBI JIJIsl OYHCTKH

BOJIBI OT HE(PTETIPOIYKTOB, KpaCUTENIEH, TSIKEIBIX MeTaIIOB [48—52].
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MeTox B3pBIBHOTO aBTOTHAPOJIN3a OB MCIOIB30BaH IS MOMYYEHHS! COPOIIMOHHO-aKTUBHBIX
MaTepHaJIOB M3 KOPBI Pa3iIMYHBIX IOpPOJ AepeBbeB. ONTHMANBHBIE YCIOBHS aBTOMAPOIN3a, 00e-
CIEYHMBAIOIME MaKCUMAaJIbHOE NOIJIOIIEHHE HEQTH U MOTOPHOTO MacJa, CIEAYIOUIHE: Al COCHOBOM
kopsl — 140 °C, 3 Mlla, 90 c; nis 6epectst — 170 °C, 2,5 MIla, 60 c; ays KOpbl 1 OKOPKH OCHHBI —
200 °C, 4 MIla, 60 c.

ABTtoruaposnns o0pas3noB KOpbl MPUBOAUT K CYIIECTBEHHOMY YBEIHUCHHIO X HE()TEEMKOCTH
U MacjoeMKocTH. Jlydiine nokasarenu JeMOHCTPUPYIOT 00pa3iibl COPOEHTOB U3 OEPECThl U OKOPKH
ocuHbl. COpOEHTHI U3 ONMJIOK, KOPBI M OKOPKH OCHHBI U Oepe30Boil OepecThl, MOJIyYeHHbIE aBTOTH-
JPOJIN30M, HE YCTYMAIOT IPOMBIIITIEHHOMY copOeHTy u3 Topdha «ITut Copo» (PPI, «Knon UHK.»).

CopOeHTHI U3 KOPBl M OKOPKH OCHHBI, OEpECThl XapaKTepU3yIOTCsl TAKKE BBICOKOW CIIOCOOHO-
CTBIO K pereHepanuu cooOpaHHoi HeTH MexaHH4YeCcKUM OT:KUMOM. ClielyeT OTMETUTD, 4TO 110 CTe-
TICHU OT)KUMa HeTH cCOpOEHT M3 OepecThl MPEBOCXOANUT 00paser] CpaBHEHUSI.

YcTaHOoBIIEHO, YTO HE(PTEEMKOCTh BCEX UCCIIEJOBAHHBIX COPOSHTOB M3 JIPEBECHBIX OTXOJOB I10-
cyie oTxMMa He npeBbimaeT 5—10 % oT HauabHOrO 3HAYCHUS, YTO OO0YCIaBIMBAET BO3MOKHOCTD UX
MHOTOpPa30BOr'0 IPUMEHEHHU .

Takum 00pa3oM, METOJ B3PHIBHOTO aBTOTHPOJIN3A MO3BOJISIET MOIYyYaTh U3 JPEBECHOH KOPHI
COpPOEHTHI C XOPOUIMMH MOKa3aTeIsiIMU COPOLIMOHHON €MKOCTH MO He(TEenpoayKTaM U CTEIeHH UX
oTXuMa. brarogaps BBICOKOH IUIaBydecTH Iociie cOopa He()TH U HE3HAUYNTEIIbHON CTeIeH! HedTe-
OTIa4¥ 3TH cOpOEHTHI MOT'YT 3(p(PEeKTHBHO UCIIOIB30BATHCS ISl TMKBUAALNH 3aTrPSI3HEHUH C BOAHBIX
MOBEPXHOCTEH.

DddexTuBHbIMU HedTECOOUPATEAIMH SBISIOTCS CHHTCTUYCCKHE BOJOKHHUCTBIC MAaTCPHAJIBL.
Onu nerko u OBICTPO Pa3MEIMIAIOTCS Ha MECTaX pa3iMBOB HEPTH M COOMPAIOTCS HOCIE MPOIHTHI-
BaHHUs, a TaAKXKE XapaKTePU3YIOTCS BO3ZMOKHOCTBIO MHOTOKPATHOTO HCIIOJIB30BAHUS MOCIE OTKUMA
HedTH [53].

B xadecTBe BOJIOKHUCTHIX COPOCHTOB BCE IIHUPE MPUMEHSIOT KOMIIO3UITHOHHBIE MaTEPHAJIBI, IPH
MIOJTYyYCHUH KOTOPBIX B KAY€CTBE HATIOJTHHUTENS HCIONB3YIOT PAa3JINYHbIC paCTUTEIbHbBIE OTX0AbL. M3~
BECTHO, YTO B TAaKUX MaTepHallaX yIaeTcs COYeTaTh 3HAUMTEIbHYIO CTETIIEHb 3aMEUICHHUS] CUHTETH-
yeckoro mMatepuaina (10 45 % u BbIlIe) M BRICOKHE TIOKa3aTenu HegTeeMkocTH [54, 45]. Kpome Toro,
JOCTYIIHOCTh U JCUICBU3HA PACTUTENIBHBIX HAMIOJHUTEIEH MO3BOISIOT 3HAUUTEIBHO CHU3UTH cebe-
CTOUMOCTbH CHHTETHYECKNX KOMIIO3UTOB, YTO CTUMYJIHPYET UX IHPOKOE IPUMEHEHHUE ISl peICHU S
9KOJIOTHYECKUX 3a/1a4.

B pabore [55] B kauecTBE MOJIMMEPHOTO KOMIIOHEHTA JIJISl IIPUTOTOBJIEHUSI COpOeHTa OpaJn Tpa-
HYJIbI BCIEHEHHOT0 MTOJINCTUPOJIa, KOTOPBIH nmomyyanu u3 6ucepa mapku IICB-C (muametp 1 mm, OCT
301-05-202-92E) mo MeTonuke, IpUMEHSIEMOU ISl TIPOU3BOICTBA MPOMBIIIICHHOTO TIEHOIUTACTA, U
Kpouiky (pa3mep 3—5 MM) OBITOBBIX OTXOOB IOJIMCTUPOJIBHOTO MIEHOIUIacTa. B KauecTBe ApeBeCHbBIX
HaIOJIHUTENIEH UCTIONb30BaIM H3MEIBYEHHY 0 KOPY OCHHBI, OKOPKY OCHHBI (COAepkaHUe KOPbI U Ape-

BeCHHBI 1:1) 1 OCHHOBBIC OIMIIKH, & TAK)KE KOPY COCHBI U OepecTy Oepesbl.

Tonyuenue yenepoonvix copbenmog

DOKOHOMHUECKas [IeNIeCO00Pa3HOCTD epepaboTKH OTXOAOB APEBECHON KOPHI B yIIEPOIHBIE COP-
OCHTHI (AKTUBHBIE YTJIN) ONPENENIeTCs BO3PACTAIOIIMMHU MaciTabaMi UX MCIOJIB30BaHUS U JJOCTA-

TOYHO BBICOKOH CTOMMOCTBIO. HpI/I CYHICCTBYOIIUX IIEHAX Ha KAYCCTBCHHBIC YITICPOAHBIC COp6€HTbI
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sKOHOMUYecKas 3 (HEKTUBHOCTB UX IIPOM3BOICTBA B pacueTe Ha 1 T nepepabaThiBaeMoil KOpbI 3HAUH-
TEJIBHO BBILIE, YEM IIPU HCTIOJIE30BAHUH KOPHI B Ka4eCTBE TOIUINBA.

KoHKYpeHTOCIIOCOOHOCTh TEXHOJIOTUH NepepabOTKH OTXOI0B KOPbI B aKTHBHBIE YIJIH MOXKHO
TIOBBICUTH, IPUMEHSISI HOBbIE TEXHUYECKHE pelleHus. B yacTHOCTH, OBIIT MCHOIB30BaH O0Jiee 3KOHO-
MUYHBII, YeM TPaJUuIMOHHbBIN MapOBOil, CIIOCOO TEPMOAKTUBAIMK KOPbI CMECHIO JILIMOBBIX Ta30B U
BOJISTHOT'O TIapa, MOJOKHUTEIBHO ce0s 3apeKOMEHI0BaBIINH IIpH nepepaboTKe IpyTuX BHIOB JpeBec-
HOT'O CBIPBSI.

DKCHEPUMEHTHI 110 TEPMOOOPaOOTKE UCXOIHON MTUXTOBOM KOPBI, IPOIKCTPArnPOBAaHHOM rekca-
HOM, U OCTaTKa KOPHI IOCJIE MOCIeI0BATEIbHON SKCTPAKIIMKM IT'eKCAHOM U M30IPOIUIIOBBIM CIIUPTOM
MIPOU3BOMIINCH Ha yKPYITHEHHON J1TaO0OpaTOpHOH yCTaHOBKE, MOJICIUPYIOLIEH TEPMHUYECKHE PEXKUMBbI
HNPOMBIIIJIEHHOTO allapara ICEeBA00KIIKEHHOr0 CJI0sl, 00ECIIeUunBaIOIIEro COBMEIIEHHE IPOIIECCOB
NHUPOJIN3a U aKTUBaLKH [56].

J1yist OLleHKH BIUSIHUSI KOHIEHTPAIMH KUCIOPOJa B aKTHBUPYIOLIEM areHTe Ha aJIcOpOIMOHHbIE
XapaKTEPUCTHKHU TIOJIyIaeMbIX aKTUBHBIX YIJIeH ObUIa M3ydeHa aKTHBalUMs KapOOHM30BAaHHOH IIpH
600 °C muxTOBOI KOPBI. YCTaHOBJIEHO, YTO HAJUYHE KUCIOPOAA B aKTUBUPYIOLIEM areHTe IpH €ro
KOHIEeHTpauusax 1-2 % cmabo BiuseT HAa COPOIMOHHBIE CBOWCTBA IOJIYYaeMBIX YIJIEPOIHBIX HPO-
nykToB. [Ipu Goee BHICOKOM COAEp)KaHMH KHCIOpOia B aKTUBUPYIOLIEH CMECH HabI01aeTcsl Cylile-
CTBEHHOE CHM)XEHHE COPOLIMOHHON aKTHBHOCTH TOJIy4aeMbIX aKTUBHBIX yriiei. CiaeayeT OTMETHTb,
YTO MPH KOHIIEHTPALUU KHCIOpoJa B cMecH, paBHOM 1 %, ObLI NONYyYEeH aKTHBHBIH Yrojib C MaKCH-
MaJbHOW COPOLIMOHHOI aKTUBHOCTEIO 110 (heHoTy [56].

A copOIMOHHAS CIIOCOOHOCTh AKTUBHPOBAHHBIX YIJICH MO HOAY ¢l1a00 3aBUCHUT OT YCIIOBHH JKC-
TpaKLHK KOPBI U BapbUpyeTcs oT 62 10 79 %. OTH 3HaUY€HUsI COOTBETCTBYIOT XapaKTEPUCTHKAM CO-
BPEMEHHBIX IPOMBIIIICHHBIX YTIIEPOIHBIX COPOCHTOB.

A nicopOIoHHas CIIOCOOHOCTH MO0 METHIIEHOBOMY T'OJIyOOMY YBEIHMYHMBAETCS 110 MEpe BO3pac-
TaHUs KOJIMYECTBA CTaANN IKCTPAKIIMOHHOW 00pabOTKH KOPBL. DTOT (hAaKT B COUETAHHH C IOCTATOYHO
BBICOKOI COPOIIMOHHOM aKTUBHOCTBIO YTJIEH M3 MUXTOBOW KOPHI 1O (hEHOITy MO3BOJISIET PEKOMEHIO0-
BaTh JIaHHbIE 00pa3lbl COPOSHTOB JJIsi OYUCTKHU BOABI OT (DEHOJIOB M OJIIM3KUX UM IO CBOWCTBAM Op-
TaHWUYECKUX BEIIECTB.

O0pa3ytoluecs OTX0bl KOPbI JUCTBEHHUIIBI UMEIOT IIUPOKU I NOJIHIUCTIEPCHBIH cocTaB. OnHa-
KO ISl IOJTYYEeHU I KaYeCTBEHHBIX YITIEPOJHBIX COPOSHTOB MPENNOYTHTEIHHO UCIIOIb30BAHNE CHIPhSI
OIHOPOJHOT0 (PPaKIMOHHOTO cocTaBa. B 3Toii CBsI3M OATOTOBKA KOPHI JIJ1s1 JalibHelIel nepepadboT-
KM IpezrnoiaraeT Hanbonee nMpreMieMble TEXHOJIOTHYECKHE BAPHAHTHI — arjoMepanuio Wi ¢pak-
I{UOHHUPOBAHHUE.

B pabote [57] u3ydeH mporiecc Moay4eHUs YIISPOIHBIX COPOSHTOB U3 OPUKETHPOBAHHON KOPBI
JIMCTBEHHUIBI C UCIIOJIb30BAaHHEM TPAJAMLIMOHHON TEXHOJIOTHH CJIOEBOH KapOOHM3aluu OpPUKETOB B
peaxkTope ¢ BHEITHMM OOOIPEBOM B YCIOBHUSX HHU3KOCKOPOCTHOTO muponusa (2 °C/MHH), H30TEpMHU-
yeckoi Beiiepkke mpu 550 °C B TeueHue | 4 u mocienyoen ciioeBoi mapora3oBoi akTUBALIUU IIPU
850 °C. ABTOpBI YKa3bIBAIOT, YTO B PE3YJIGTATE aKTUBAIIMH IIOBEPXHOCTHBIN CJIOH OPHKETOB OKa3al-
Cs1 KIEPEYTIICHHBIMY, a MOJYyYCHHbIC COPOCHTHI MMEIH HEOMHOPOIHbIC XapakTepucTuku [58]. Kpome
TOT0, BBEJICHNE JJONOJHUTEIBHON TEXHOIOTNYECKON CTauu OPUKETHPOBAHUS B COUYETAHUN C HU3KO-
NPOM3BOAUTEIBHOM CIIOEBOW TEXHOJIOIMEW MUPOJIH3a U aKTHBALMHU YBEIMYMBAET OOIIYIO POHAOJIKH-

TCJIBHOCTDb IIpoOLECcCa (60J'IGG 6 ‘1) 1 CYHICCTBCHHO MMOBBIIIACT ce0ecTOMMOCTh COp6CHTOB.
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B cpaBHeHHH €O CII0€BBIMH MPOIECCAMHU YCTAHOBKH TICEBIO0KIDKEHHOTO CJI0S XapaKTEePHU3YyIOT-
cs 6osiee BEICOKMME Kod(dduiimenTamu Tensio- 1 MaccooOMeHa, MUPOTOH Tnana3oHa BapbHPOBAHUS
OCHOBHBIX ITapaMeTPOB IIpoIiecca, a TaKXKe JETKOH afanTHPyeMOCThIO K H3MEHEHUIO CBOWCTB HCXO0-
JHOTO chIpbs. IIpy 3TOM B KadecTBE aKTHUBHPYIOMIETO areHTa BO3MOXKHO HCIIOJIB30BaHHUE JBIMOBBIX
ra3oB, 00pa3yLIUXCsl IIPU MHPOJIU3E APEBECHHbBI, OCHOBHBIM KOMIIOHEHTOM KOTOPBIX SIBJISIETCSI 11~
OKCH]I yTIepoaa.

B pab6orax [59, 60] npencTaBieHa BO3MOKHOCTh NOJYYECHHUsI Ka4eCTBEHHBIX YTJIIEPOAHBIX COp-
OEHTOB M3 KOPHI JINCTBEHHHUIIBI M ITUXTHI MIAPOra30BOM akTuBanuen yrisa-ceipua npu 850 °C B peak-
TOpE MCEBIO0KUIKEHHOT0 cJ10si. OTHAKO MCIOIB30BaHHBIN YTOJIb-ChIPel] TAaK)Ke ObLI 10JIy4YeH HU3KO-
CKOPOCTHBIM CJIOEBBIM ITHPOIN30M KOPBI.

B pabote [61] u3yueHo BIMSAHHE YCIOBHH MPOIECCa COBMECTHOW KapOOHM3AIMH-aKTHBAIIHH
3epHEHHOI KOPHI JINCTBEHHUIIBI B PEaKTOPE ICEBJO0KIKEHHOTO CJI0Sl HA IMTOPUCTYIO CTPYKTYpPY U
COpOLIMOHHbBIE CBOMCTBA MOJIyYaeMbIX YIJIEPOAHBIX COPOSHTOB.

OO0Hapy>keHOo, YTO TOBBIIIEHHE TemIeparypbl kapoorusanuu or 500 no 700 °C u npomoiku-
TEJIBHOCTh W30TEPMHYECKON BBIJCPKKH MpPU BbIOpaHHOIl TemmnepaTtype oT 30 1o 60 MUH CHHXKaeT
BBIXOJ yTJISI-CHIPIIA U3 KOPBI TUCTBEHHHUIIBI.

3HaYUTENbHOE BIMSHHUE HA BBIXOZ YIUISI-CHIPIA OKa3bIBa€T CKOPOCTHh HArpeBa KOpHI B MpOILEC-
ce muponu3a. Tak, B yCIOBHUSIX HU3KOCKOPOCTHOro nuposnsa (5 °C/MHUH) MOBBIILICHHE TEMIIEPATy PhI
kapbonmusanuu kopsl oT 500 o 700 °C mpuBOAMT K CHHXKEHMIO BbIxoAa yris ¢ 64,3 no 56,9 % mac.
IIpH U30TepMUYecKol BbiAepkke 30 MUH. YBeIMYeHHEe CKOPOCTH HarpeBa KOpbl Ha CTaJuy IMHPOIH3a
10 80 °C/MHH NPUBOAMT K MOBBILICHUIO BBIXOJA JIETYYUX BELIECTB, KOTOPbIE HE Y4acTBYIOT B (hop-
MHUPOBaHHUHM NIEPBUYHON CTPYKTYpPHI KapOOHM30BAHHOTO MPOIYKTa. B 3TOH CBSI3M CHM)KEHHE BBIXOA
yIJIs-ChIpIIa OKa3bIBaeTCs 0ojiee CYLIECTBEHHBIM 110 CPABHEHHIO C HU3KOCKOPOCTHBIM MUPOJIU30M BO
BCEM HCCJICIOBAHHOM JIMara3oHe TemMreparyp. Tak, Ipyu BEICOKOCKOPOCTHOM HAarpeBe A0 TEMIIepaTy pbl
kapbonmsanuu 500 °C u nponomxuTenbHOCTH BeIAep kKU 30 MuH BbIX0x yriist coctaBui 40,7 % mac.

[lepBuuHas cTpyKTypa MOPHCTHIX YIJIEPOJHBIX MaTepHalioB, popmupyemas Ha cTaguu Kap0o-
HU3AI[UH IPEBECHOT'O ChIPhS, OKa3bIBACT CYIIECTBEHHOE BIMsIHIE Ha HOPMUPOBaHKUE BTOPUYHOIL 10-
PHUCTOM CTPYKTYPBI IPH BO3JCHCTBUU aKTUBUPYIOLIMMH areHTaMH.

Pa3BuTHe MOpUCTON CTPYKTYPHl aKTHBHBIX YIJIeH CONPOBOXKAAETCS CHIDKEHHEM HMX MEXaHH-
YEeCKOW NMPOYHOCTH. Pe3ynbraThl M3MEepeHHs paclpeneeHusl YacTHIl 10 pa3MepaM IOKa3ajH, 4To
IPU YBEITUYCHUH CKOPOCTH HarpeBa 3epeH KOpHI JUCTBEHHHIIB B NICEBIOOKHIKEHHOM CJIOE C 5 10
80 °C/MuH MpHUBOIUT K YMEHBIICHHUIO pa3Mepa YacTHIl OCHOBHOM (pakumuu copoentos ¢ 1,5-2,0 no
1,0-1,5 mm.

YcTaHOBIIEHBI OCHOBHBIE 3aKOHOMEPHOCTH (POPMHUPOBAHUS TOPUCTON CTPYKTYPHI yTIIEPOIHBIX
aZICOPOIMOHHBIX MaTEPHAJIOB, MOJIy4aeMbIX M3 KODPbI JINCTBEHHHUIIbI CHOMPCKON U TBEPIBIX OCTAT-
KOB €¢ IKCTpaKIMOHHOH mepepaboTku [60]. [Toka3zaHo, 4TO MpH MOCIEAOBATEIBHON IKCTPAKIIUU
KOPBI Pa3lIHMYHBIMH PACTBOPUTEISIMU O0Opa3yeTcs pa3phIXJeHHas IPEBECHAs CTPYKTYypa, JIETKO
roJBeprarouasics nupoiausy npu temuneparype 650 °C. B manpreiimem oOpa3yoniuiics yriaepos-
HBII MaTepuaa myTeMm napora3oBoi akTuBanuu npu 800 °C moBoauTcs 10 ypOBHS IHOKazareyel
MIPOMBIIIJIEHHBIX IPEBECHBIX AY.

V3meHeHne TEKCTYphI MOJTYUeHHBIX AY M0 Mepe pocTa 4ucia CTalui IKCTPaKIIMOHHOW 00pa-

00TKHU KOPBI HPOUCXOAUT B HAITPABJICHUHU YBCIINYCHU S yI[CHLHOﬁ MOBCPXHOCTHU U o0bema ME30II0p 3a
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CYeT pacTpaBIMBaHUS MUKPOIIOP U BEITOPAHKS ME30I0p 70 pa3MepoB Mukpomnop. [Tokazana Bo3MoOx-
HOCTH TOJIY4EHHUS aJCOPOLMOHHBIX MAaTEpHaJIOB C Pa3iIM4YHON HMOPUCTON CTPYKTYpPOH M3 KOPHI JIH-
CTBEHHHMIIBI IIyTE€M BapbHUPOBAHMSI YCIIOBUH €€ MPeBAPUTEIbHON SKCTPAKIIMOHHOM 00paboTKu. DTH
COpOEHTHI MOXKHO HCIIOJIB30BaTh BO MHOTHX TEXHOJIOTHYECKHX cxeMaX. I[lopomkoBbie MaTepHabl,
HOJy4eHHBIE U3 KOPBI, ONM3KH 10 XapaKTePUCTHKAM K OCBETISIOUINM aKTHUBHBIM yIiisiM Tuna OV u
1X 3apyOeKHBIM aHAJIOTAM.

B pabote [62] rccinenoBany CHHTE3 MOPUCTHIX YIIIEPOAHBIX MaTEPHUAJIOB U3 KOPbI YalHOTO Jie-
peBa Cc HCHONB30BAaHUWEM B KauecTBe akTUBHUpytomero areHTa KOH u ux mprMeHeHHe B KauecTBe
COpOLIMOHHOTO MaTepuaja I XpaHeHus Boxopona. [ akTuBaruu IpUMEHSIH pa3Hble KOIH4e-
ctBa KOH n nccnenoBanyu nx BIMsHEE HAa pa3BUTHE MUKPOIOPHUCTOCTH MOJTYYaeMbIX IIPOJYKTOB H
COpOLHMOHHON eMKoCTH 1Mo Bojopoxay. Kopy uaiiHoro mepeBa mpeaBapuTeabHO oOpadatsiBaiu 1 M
pactBopom KOH. Bricymennas kopa 6pu1a kapoonnsoBana npu 1073 K B Teuenue 4 1 B atMocdepe
azota. KapOoHnuzoBaHHbIe 00pa3ibl MPOMBIBAIN 3 M pacTBOPOM COJISIHOW KHCIIOTHI JUIsl YAaJCHUS
HEOpraHMYeCKUX IMpUMecei 1 TUCTHIIIINPOBAHHOW BOIOH 10 HeWTpanbHOro pH 1 BeICymIMBaIK Ipu
393 K nmo moctosiHHOTO Beca. [lomydeHHbIe 00pa3Iibl aKTUBHPOBAHHON KOPBI UMEIH BBICOKYIO ILJIO-
maab moBepxHocty (10 3170 M*/r) 1 60JIbLIYI0 COPOLIMOHHY 0 €MKOCTB 0 Bopopoay (4,08 % mac. npu
77 K u 10 Gap).

B pabotax [63—65] B KadecTBe CBIPBS JIIsI MOJNYYCHHUS aKTHUBHPOBAHHOTO YTJS MCIIOJIH30BAH
Kopy sBKajunTa. Beicymennyto npu 105 °C kopy nponutsiBaiu hochopHoit kucioroii (85 mac. %)
IIPH pa3JIM4YHOM BECOBOM COOTHOLIEHWH KOPBI M KHCIIOTHI, a 3aTéM KapOOHM30BaiH B MY(eTbHOH
neun ipu 500 °C B Teuenue 1 4. YCTaHOBIICHO, YTO aKTHBUPOBAHHBIC YIIIH C JIYUIICH a1COPOIIHOHHON
CIIOCOOHOCTBIO OBLIN TONTy4YeHBI IIpU TeMiiepaType akTuBanuu 500 °C npu nponomKUTeNbHOCTH | 9
U cooTHOImEeHUH nponuTky 1:1. [loxydeHHBIN aKTUBHPOBAHHBIHN yTOIb XapaKTePU3YETCs CIEAY FOIIH-
MU CBOMCTBaMU: HachImHast IIOTHOCTH 0,251 r/cm?, 30mbHOCTE 4,88 %, BbIXOA yriis cocTaBmi 26,2 %,
agcop6buus ona 1043 Mr/r, ancopOius METUIICHOBOro cuHero 427 MI/T M yzienbHas IOBEPXHOCTD MO
BET 1239 m/1.

[Toxa3zaHa BO3MOXHOCTH HUCIOIb30BaHUS AKTHUBHPOBAHHOTO YIJIf, MOJIYYEHHOTO U3 KOPHI 3BKa-
JIUITa METOAOM aKTHBAaNHU (OCHOPHON KUCIOTOH, B KauecTBe 3(hekTnBHOrO COpOSHTA IS yaie-
HUSA TSKEIBIX METAJJIOB U3 CTOUHBIX BOJI.

B pabore [66] kapOOHN30BaHHBIE YT, IPUTOTOBICHHBIE U3 KOPBI MAJIBMBI U 9BKAIUITA, ObUIH
UCIIOJIH30BAHBI B KAUYECTBE COPOEHTOB IS yIAJICHUS KPACUTEI METHJICHOBOTO CHHET0. AKTHBHBIE
YT TOIyYaJld METOJA0M KapOOHM3alnK H3MeNbYeHHOH Kopsl pu Temreparype 400 °C co ckopo-
cThi0 HarpeBa 5 °C/MUH U U30TEPMHUYECKOMN BbIZEPKKOi B TeueHue 30 MuH. [lonyueHHble aKTHBHbIC
YIJIM UMEIOT XOPOILIO PAa3BUTYIO ME3OMOPUCTYIO CTPYKTYPY C YACIBHOH MOoBEpXHOCTHIO 8—10 MY/T 1
cpenHuM auameTpom nop 4,27-2,29 um. IlokazaHa BO3MOXHOCTh HCIIOIb30BaHMS KApOOHN30BAHHON

KOPbI NAJIbMBbI U 3BKAJIUIITA B ITpoLeccax COp6L[I/II/I IIpU OYUCTKE CTOYHLIX BOJA OT KpaCHTCHCﬁ.

3. [lepciekTUBHBbIE HANIPABJIEHHUs B pa3padoTKe cOc000B MOJTyYeHHS

MOPUCTBIX MATEPHUAJIOB U3 JIUTHUHA U KOPBI

3HauYNTEeNbHOE KOJNYECTBO NATEHTOB, ONyOIMKOBaHHBIX B mepuog 2009-2014 rr., kacaeTcs 1mo-
JIy4eHHs] HOBBIX MaTepUajoB C SHTEPOCOPOIIMOHHBIMY CBOIICTBAMHU HAa OCHOBE JIMTHUHA. B psne na-

TEHTOB NPEAJIOKCHBI CIIOCOOBI NOJyYCHH A KOMIIO3UIIMOHHBIX MAaTCPHUAJIOB Ha OCHOBC ITPOMBIIIJICHHO
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BBIITYCKa€MbIX COPOLIMOHHBIX MAaTEPUajoOB U3 THIPOIHM3HOrO JIMTHUHA (TaK Ha3bIBa€Mble MEIUIUH-
CKHe WJIH JIedeOHbIe THAPONN3HbIE IUTHUHEI). Tak, B matente [US 20090163427, omy6i. 25.06.2009]
MPEIJI0KEHO CMEIINBATh BIAKHBIH MEAMIIMHCKUI THAPOIU3HBIN JIUTHUH C BOAHBIMU PacTBOpaMHU
JAKTYJIO03bl U OJIMTOCaXapuI0B (KOHIEHTpanus pacTBopoB 45 — 55 %). CooTHOIIEHHE pacTBOPOB 10-
0aBOK K 3HTepocopbeHTy BaprupyeTcst oT 10 g0 60 mac. %. CMmelreHHe KOMIIOHEHTOB MPOBOIST B
poropHoM 6nennepe npu 30 °C B Teuenne 20 MuH. Jlasnee BO3MOXKHO NMPOBOJIUTH I'PaHyJINPOBAHUE,
tabjeTupoBaHue BiakHoi Mmaccel [67]. B marentax [RU 2440121, ony6a. 20.01.2012, EP 2486943,
omry6i. 15.08.2012, RU 2427389, omy6u1. 27.08.2011 1 RU 2011108271, ony6u1. 10.09 2012] nmpemsioxeno
CMEUIMBATh CyXUE aKTHBHbBIC KOMIIOHEHTHI — MEUIIMHCKUH THIPOIU3HBIN JIMTHUH C IPeONOTUKAMHU
pasIUYHON MPHUPOABI WIIM KJIETKaMHU IMITaMMa JApoxokelt Saccharomyces boulardii. Oto mo3BomnseT
HOJIy4YaTh KOMIIO3UIIMK PA3IM4YHOTO JIEHCTBUS, B KOTOPHIX DHTEPOCOPOEHT U 100aBKU yCHUIIMBAIOT
B3aUMHOE MMO3UTHBHOE neiicTBue [68—70].

B marente [RU 2502319, omy6u. 27.12.2013] npemyioskeH cnocod MoIyueHuss KOPMOBO# 100aB-
KM, IpeTHa3HAuYCHHOM JIJIsl IPUMEHEHHU S B BETepUHAPHH, C HCIIOJIb30BAHUEM T'UAPOIN3HOTO JTUTHHHA.
CMelieHne rupoJIM3HOrO JINTHUHA C IPYTUMH OMOaKTUBHBIMU JI00aBKaMU (KJIETOYHAs CTEHKa KOp-
MOBBIX JPOKXKEH, (PepPMEHTHI, MUHEPAJIBHBIN COPOEHT) MPOBOAAT B MEIBHULIAX POTOPHO-BUXPEBOTO
tumna. Kommieke mporeccoB, MPOUCXOIAIINX B PEe3yIbTaTe MEXaHOXMMHUYECKON aKTHBAI[UU KOMIIO-
HEHTOB, TI03BOJISIET OIYYaTh IIPEernapar ¢ BHICOKOH CBA3BIBAIONIEH aKTHBHOCTHIO B OTHOIIEHHH MHUKO-
TokcuHOB. [Tonyyaemasi 1o npeio)keHHOMY croco0y KOpMOBast 100aBKa MOXKET ObITh PEKOMEH10Ba-
Ha JUIs TPO(MITAKTUKY MUKOTOKCHKO30B XMBOTHBIX M IITUIL [71].

OCHOBHBIM HEJJOCTaTKOM BBILIETIEPEUHCICHHBIX IATEHTOB MOKHO CUMTATh UX HAIPABIEHHOCTh
Ha MCHOJIb30BaHNE TUAPOJIN3ZHOTO JINTHUHA — TPAAUIHMOHHOTO CBHIPHS JUISl IOy YEeHHSI MEAUIIMHCKNAX
TUTHUHOB. B Hactosmee Bpems B Poccun HabmiomaeTcst TEHACHIMS K COKpAIIEHUI0 00bEMOB MPO-
M3BOJICTBA TUIPOJIN3HOIO JUTHHUHA, YTO OOYCIOBIMBAET OOBEKTUBHYIO BO3MOXHOCTH PE3KOr0 CO-
KpallleHHs! BHIITYCKa SHTEPOCOPOCHTOB Ha €ro OCHOBE. B yCIOBUSX OCTPOro neduuuTa Chipbsi TaKHe
MATeHTHBIE pa3pabOTKH MOTYT MOTEPATH CBOIO aKTYaJbHOCTb.

B marente [WO 2009028969, ony6. 05.03.2009] npeaioxeH crnocod MonMydeHHs JUTHUHA
13 Pa3IUYHOTO PACTUTENBHOTO CHIPhS, B TOM YHCIE APEBECHOTO (IpeBECHHA TOIOJIS, 3BKAIHUIITA,
COCHBI H AP.), KOTOPBIl 00J1ajaeT aHTHOKCUAAHTHBIMU CBOHCTBAMH, aHTUBUPYCHOW M aHTHOAKTe-
pHAIbHON aKTHBHOCTBIO. MOXET HCIIOJIb30BaThCsl B KauecTBe 3 ekTHBHOro 3HTEpOocOpOeHTa B
MeIULMHEe U BeTepuHapuu. JIMTHUH MPEIOKEHO Moy4aTh 00padboTkoil chipbsi 60—80%-HbIM BO-
JHBIM pacTBOpOM 3TaHoja npu temneparype 170 — 210 °C u naBnenun 19-30 6ap 6e3 kakux 1100
KaTaJIn3aTOpPOB.

B marente [RU 2477125, ony6u. 10.03.2014] npemyioxeno Mogu(uIupoBarh yIiaepoaHblil HO-
CUTENb OETYJIMHOM, BBIJIEIIEHHBIM M3 KOPbI Oepe3bl. ITO MO3BOJISAET MOJIYUYUTH IIPernapar ¢ yAeIbHOU
MoBepXHOCTHIO 170-250 M?/r, BHICOKOU aJicOpOUPYIOLIEH aKTHBHOCTHIO U HMMYHOKOPPErHPY FOIIUM
JIECTBUEM.

B marente [RU 2471550, omy6a. 10.01.2013] mpemioskeHo Hoy4aTh JUTHWUHOBBIE COPOCHTEI,
KOTOpbIe MOTYT 3(QEKTHBHO HCIOJIB30BATHCS JIJIsl SHTEPOCOPOIMK. JIMTHUH BBIIEISIN 1OCie 00-
pabOTKOH IPEeBECHBIX OIMMJIOK CMECHIO «YKCYCHasi KHCJIOTa — BOAA — MEPOKCH BOIOPOAA — CEPHO-
KHCJIOTHBIN KaTajau3aTopy. s Hony4YeHus S3HTepocopOEeHTOB IMTHUHBI TPEIJIOKEHO 00padaThiBaTh

0,4%-upIM pactBopoM NaHCO; npu koMHaTHOI Temmnieparype B TedeHue 15 muH. ITo copOrronHoOM
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AKTUBHOCTH II0JIy4YE€HHBIE JINTHUHOBBIE COPOEHTHI MPEBOCXOAST MPOMBIIUICHHBIH 3HTEPOCOPOSHT
Mapku «Ilomudemnan».

Cnoco6 monydeHusi 3HTEpocopOeHTa U3 KOpbl Oepesbl, cormacHo marteHTy [RU 2389498,
omy611. 20.05.2010], Bkirouaet 00paboTKy chipbs 0,5 — 2 % pacTBOPOM IIETOYH IIPU TEMIEpaType
60 — 100°C, runpomonyiie 4 — 7, B reuerue 30 — 60 MUH, TPOMBIBKY BOJIOM, HEUTPATU3ALUIO U CYIII-
KY /10 BO3JyIIHO-CYXOr0o COCTOSIHUS. [lomy4eHHbI cCOpOSHT 10 CBOMM COPOLIMOHHBIM CBOMCTBaM
He yCTynaeT IPOMBIIUICHHOMY aHaJory M3 THIpoju3Horo nurauna mapku «llonudenan». 3ana-
TEHTOBAH CIIOCO0 IMOJy4YeHus 3HTepocopOeHTa nu3 kKopsl 6epessl [RU 2497537, omy6ur. 10.11.2013],
BKJTIOYAIOIIHI IPEIBAPUTENIBHYIO AKTUBAIINIO CHIPHS BOASHBIM I1apOM B YCIOBHUSAX B3PBIBHOI'O aB-
TOTUPOJIN3a U MOCIEAYIONTy0 00paboTKy BOIHBIM PacTBOPOM IIeNOoYH. BBeneHne craguu npen-
BapHUTEJIbHON aKTUBALUU ChIPbhsI TO3BOJISET MOJy4aTh YHTEPOCOPOEHT, KOTOPBIH 10 COPOLIMH METH-
JICHOBOT'O CTHETO U XeJIaTHHA CyIecTBeHHO mpeBocxoauT «llomudenan». [Ipenmaraemere ciocoob!
HOJTy4YeHUs COPOCHTOB 00JIa1al0T PAIOM HEOCTIOPUMBIX JOCTOUHCTB. OHU MO3BOJISIIOT MOJTYYaTh 3H-
TEPOCOPOCHT HAa OCHOBE MHOTOTOHHAKHOTO JIPEBECHOT'0 OTX0/1a — KOPBI O€pe3bl, BRIBO3UMOM 00IIb-
IIel 4acThIO B OTBaJBL. B 3TOM cilyyae MOJHOCTBIO TUKBUIUPYETCS 3aBUCHMOCThH IMPOU3BOJICTBA
OT TEXHOTE€HHOTO CHIPbS, IPUMEPOM KOTOPOT'O SIBISETCS THIPOIU3HBIN TUTHUH. TexHonmornueckas
cxema IoJy4YeHHUs TaKuX dHTepocopOeHToB (maTeHT 2389498 RU) npuHIMNHATBHO MPAKTHYECKH
HE OTIIMYAeTCs OT MOJy4YEHHU s IPOMBIIIIICHHOT0 3HTepocopOeHTa «[lonudenan» U3 ruapoIn3HOro
JIMTHUHA — 00a croco0a MMEI0T OJAMHAKOBBIC CTAJIUU MOy YEHHUsI, /1€ UCIOJIb3YIOTCS OJIMHAKOBBIE
peareHTsl 1 000pyI0BaHHE.

AHanu3 NaTeHTHBIX JaHHBIX [TOKA3bIBAET, YTO JJIS MOJIYYSHHSI HAHOIIOPUCTHIX YTIEPOIHBIX Ma-
TEPUAJIOB HCIOIb3YIOTCS CIEAYIOUINE TUIIB TEXHUYECKUX JINTHIUHOB: LIEJI0YHbIEe JUTHUHBI (00pasy-
IOTCSI TIPY BapKe JPEBECHHBI B PACTBOPAX ILENOYEH), TUTHOCYIb(GOHATHI (CyIb(pUTHAS BapKa JpeBe-
CHHBI) M THIPOJIHU3HBIC JUTHUHBI (KUCIOTHBIA THIPOJIN3 JPEBECHHBI), & TAKXKE KOMIIO3UIINU HA UX
OCHOBE.

B marente [RU 2521384 C2, CO1B 31/02; CO1B 31/08, omy61. 27.06.2014] nopucTsIii yriaepon-
HBI KOMIIO3UIIMOHHBIN MaTepHrall MojyyarT U3 PACTUTEIBHOr0 Marepuaja ¢ J00aBKOW JIMTHUHA U
KpeMHHconepKaniero KoMnoHeHTa. [1oimydeHHbIH yTiiepoaHbIi MaTepral MOKHO HCIOJIb30BaTh B
KaueCTBE MEIUIIMHCKOro aicopOeHTa, KOMIO3UIIMOHHOTO (POTOKATAIMTUYECKOr0 MaTepuaa, HOCH-
TEJIst IS JIEKAPCTBEHHOTO MIperapaTa, areHTa, o1 Jep>KUBAOLIET0 BbIJEICHNE JEKapCTBEHHOTO IIpe-
napara, JUIsl CeJIEKTUBHOM acopOIIMy HeXKeIaTeIbHBIX BEIIECTB B OpraHU3Me, HaCaIKH A KOJOHH
OYHMCTKH KPOBH, BOJIOOYHIIAIONIETO aicopOeHTa.

B marente [US 2014227325 Al, B01J20/20; B01J20/3078, omy6s. 14.08.14] mpeaioxeH crocoo
IOy YCHHSI HOPHUCTOTO YIJIepoa, KOTOPBIH BKIIOUACT MPEABAPUTENBHYIO CTaAHIO TEPMUIECKOTO OT-
JKUTa KOMIIO3MLIMHU, COCTOSIIEH U3 OJIOK-CONONMMEpa U JIMTHUHA C MOCIEAYIomel cTanueil kapoo-
Huzanuu. Llenpio n300peTeHns SBIISIETCS NOMYYEHNUE COCTaBa IMOPUCTOTO YIUISL, HMEIOETO0 00beM
Me3omop He MeHee 50 % M0 OTHOIICHHIO K 001eMy 00beMy ME30IIOp U MHKPOIIOP.

B marente [US2014219909 Al, COIB 31/00; CO1B 31/02; C07G31/100; DO1F9/00; DO1F9/17,
omry6u1. 07.08.2014] mpeioskeH crocod MpOU3BOACTBA AKTUBUPOBAHHOTO IIOPUCTOTO BOJOKHA U3 JIMT-
HUHA JPEBECHHBI XBOMHBIX MOPOJ W/WIIM IIEIOYHOTO JIMTHIUHA TBEPABIX MOPOJ JIMCTBEHHBIX Jepe-
BbeB. JINTHUHOBOE BOJIOKHO TOJIBEPTaIOT AOTIOJIHUTEIBHON 00pab0oTKe, 4TOOBI MOBBICUTH IOPHCTOCTh

CTPYKTYPBI yTJIIEPOJHOTO BOJIOKHA.
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B matenTte [JP 2013147768 A, DO1F9/00; DO1F9/17, ony6:1. 01.08.2013] mpeoxeH cnocob mpo-
M3BOJICTBA aKTUBUPOBAHHOT'O YIJICPOJHOIO BOJIOKHA, BKJIIOYAIOLIMH 3Tal MOIYYEHUS TPOU3BOJHBIX
JUTHUHA, UMEIOIIUX TUAPOQUIBHBIE TPYIIBL; ATan (JOPMUPOBAHUS IIPEKYPCOPa BOJIOKHA U3 MTPOU3-
BOJIHBIX JIMTHWHA ITyTEM HPSICHUS W3 PacIulaBa; 3Tall NMPHAAHUS HEIUIABKUX CBOMCTB IpPEKypcopy
BOJIOKHA ITyTeM KUCJIOTHOW 00pabOTKM; 3Tan KapOOHHU3ALKNU U MOCICAY IO aKTHBAILIMH YIIIEePOI-
HOT'O BOJIOKHA.

B marente [US2014194603 A1, C08L97/02, omy6:. 10.07.2014] npeasioxeH criocod mporu3BOACTBa
MIpeKypcopa IS NONYUYEHUS YTIIEPOIHBIX U aKTUBHPOBAHHBIX yTJIEPOAHBIX BOJIOKOH C MCIOJIb30Ba-
HUEM BJI2XKHOTO WJIM BO3AYIIHOTO IPSIICHNUS BOJIOKOH, B COOTBETCTBUHU C KOTOPBIM PAaCTBOP JINTHUHA
1 BOJIOKHOOOPa3yIONii MOJIMMEpP, PACTBOPEHHBIE B MTOAXOASIIEM PAaCTBOPUTEINE, IKCTPYIUPYIOT Ue-
pe3 oTBepCTUsl PUIIbEPHl B KOATYJISIIIHOHHYIO BaHHY, 00pa30BaBIINECs HUTH PACTITHBAIOT M 3aTEM
CyIIaT IpH MOBBIIICHHONW TEMIIEpaType.

B matenTe [CN102350128 A, B01D39/02; B01D39/14, omy6u. 15.02.2012 ] npemyiokeH crmocoo
MIOJTYYCHHSI aKTUBUPOBAHHOT'O YTJIEPOIHOTO BOJIOKHA M €T0 MCIOJIB30BAHUS B KaUeCTBE (QHIIBTPYIO-
miero aneMeHTa. Croco6 monyd4eHus BKI0YaeT CIeAYIONIie CTalHN: CMEIINBAHNS OPOIIKA JIUTHH-
Ha, KM3€JbI'ypa, KaoJIHHa, MEIaMUHa, TOJINICTEpa, KJIesl, BOABI, 3016l COJIOMbI, BEpMUKYJINTA, IPHU-
POIHOTO LIE0INUTA, KOTOPBIE UCTIONIB3YIOTCA B KAU€CTBE UCXOIHOTO CBHIPhS B OMPEICICHHOM BECOBOM
COOTHOILICHNH, a TAK)KE IepEeMEINBAHNS], IEMEHTAIMHN U (POPMHUPOBAHUS HIIN YIUIOTHEHUS U popMu-
pOBaHMS, CYIIKHU U ITpoKkanuBaHus npu temunepatype 900—-1300 °C ¢ nony4yeHreM akTHBHPOBAHHOT'O
YTIEPOIHOTO BOJIOKHA.

B marente [US2014228460 Al, C08J91/228, ony6u. 14.08.2014] mpemiokeH cnocod moyde-
HUSI MUKPOIIOPUCTOT'O MaTepHalla ¢ NCHOIb30BAHUEM MAaJIOIEHHBIX OTX0/M0B OyMa)XHOH MPOMBIII-
JIEHHOCTH, TaKUX KAaK IPOMBIIICHHbIN JUTHUH. [lony4yeHHBIM MUKPOIIOPUCTHIM MaTepual MOXKET
OBITH MPUMEHEH /IS U3TOTOBJICHHS HOCUTEJEH KaTaInu3aTopoB, GHILTPOB U aOCOpOUPYIOIMNX dJIe-
MEHTOB.

B narente [RU2471550 C1, B01J20/24; B01J20/30, orry6:. 10.01.2013] npenioxen crocod nosy-
YeHHU s COPOSHTOB M3 JINTHUHA JIJIsl HCIIOJIb30BaHUs B MEUIIMHE, BETEPUHAPUH, A TAK)KE B MUIIEBOI U
XUMHYECKOH MPOMBIIIIEHHOCTH.

B marente [KR20120117246 A, B01J20/20; B01J20/30; BO9B3/00; C01B31/02, omy6u1. 24.10.2012]
MIPEIIOKEH CII0c00 MOTYUYEeHU S TOPUCTHIX YIICPOIHBIX MaTEPHAIOB U3 JIUTHUHA, KOTOPBII BKIIOYAET
CJIEIYIOIIME DTAIlbl: MOATOTOBKA JIMTHUHA; paclljiaBlieHHe JUTHUHA M €ro OXJIaXKJeHHe, U3Mesbue-
HUE OXJIAXIEHHOT O JINTHUHA; NU3MEJIbUCHHBIH JINTHUH IIEPEeMEIINBAIOT B )KUJIKOCTH M HAI'PEBAIOT [Tl
HPUTOTOBIICHHS KHUJIKOH CMECH; KHUJKYI0O CMECh OXJIXAAIOT 10 OTACIbHBIX YaCTHIl JIMTHUHA, Pa3-
JICTICHHbIE YaCTHUIIB! JINTHIUHA CTA0MIIN3UPYIOT U aKTHBUPYIOT.

B narenTte [CN102730681 A, C01B31/12, ony6u. 17.10.2012] npeasioxkeH crocod MONTyUYeHUs aK-
TUBUPOBAHHOTO YTIJIsl, KOTOPBIH BKJIIOUAET B ce€0s CMELIMBAHME JINTHIUHA COJIOMBI C BOIXHBIM PacTBO-
poMm aktuBaTopa (koHueHTpanuu 25-50 %), cymky npu 105-120 °C, kapOboHU3aIMIO U aKTHBALIUIO
mipu 600- 900 °C B Teuennn 1-3 4, 00pabOTKy KHIISIIEH BOJOH, CYIIKYy U n3MenpueHue. [lomydeHHbIi
AKTHBUPOBAHHBIN YroJib UMEET OOJIBIIYIO YASIbHYIO IIOMIA b IOBEPXHOCTH, BEICOKHE aICOPOIIMOH-
HbIE CBOMCTBA.

B matente [CN102701201 A, CO1B31/12, onty6u1. 03.10.2012] mpeayioskeH crmocoo moaydeHus mo-

POLUIKOBOI'0 AKTUBUPOBAHHOI'O YIJIS U3 HICJIOYHOI'O JIMTHUHA HanOHHOI\/‘I BapKH APCBCCUHBI. Croco0
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BKJIFOYAET CJISYOI[UE ITAIbL: SKCTPArMPOBAHUE JIUTHUHA U3 YEPHOTO LIEJI0Ka Iy TEM MOAKUCICHHSL.
Cwmecp nuranHa 1 KOH noMemaior B yasTpa3ByKOBYIO BaHHY € BOAOH M MOABEPIaoT yIbTPa3ByKO-
BoM 06paboTke B Teuenne 30—35 muH. [locne cymku cMecs TUTHIHA ¥ THAPOKCH/IA KaJTUs HarpeBaroT
n aktuBupytoT Tedenne ot 0,5 no 2,0 4 mpu 650 1o 850 °C c TeM, 4T0OBI HOTYYUTH ITOPOUIKO0OPA3-
HBI aKTUBUPOBAHHBIN Yrojb. [OTOBBII aKTMBHUPOBAaHHBIM MOPOIIKOOOPA3HBIH Yroib UMEET 00Jb-
LIYIO YACIBHYIO IO TOBEPXHOCTH, BEICOKYIO TIOPUCTOCTH M a/ICOPOLIMOHHBIC CBOHCTBA I MOYKET
3G PEKTUBHO YIATIUTh TSKEIbIE METAIIIBI M OPraHUYECKHE 3arPsA3HUTEIH.

B marente [JP2011162369 A, B01D15/00; B01J20/20; B01J20/30; CO01B31/12; C07C29/76;
C07C31/02; C02F1/28, ony6n. 25.08.2011] mpemyioxkeH crnocod mojiy4eHus akTHBUPOBAHHOTO YIS
C BBICOKOW yJIeNIbHOI ITOBEPXHOCTHIO ISl HCIIOJIB30BAHUS B Ka4eCTBE aicopOeHTa MpH aIcopOruu u
U3BJICYCHUHU HU3LIMX CIMPTOB U3 PACTBOPOB C HU3KOW KOHLEHTpaIuen. J{Js nonyyeHus akTHBUPO-
BAaHHOT'O YIJIsl JUTHHUH NPOIUTHIBAIOT KAPOOHATHOW COJIBIO IIEJIOYHOTO METaJlIa, TOJBEPraroT Iociie-
JIYIOIIeMYy HarpEeBaHHUIO CMeCH B aTMoc(depe uHepTHOro ra3a npu temmneparype > 700 °C. IMonyuen-
HBIH aKTUBUPOBaHHBIN yTroJIb UMEET BBHICOKYIO YACIBbHYIO IIOBEPXHOCTD, BHICOKHI BBIXOZ T'OTOBOTO
NPOJIYKTa U BBICOKYIO aKTUBHOCTH MPH aJCOPOLIMH HU3ILIUX CITUPTOB.

B matente [CN 101913603 A, C01B31/12, omy6u. 15.10.2010] mpenyosken croco0 NoixydeHns
AKTHBUPOBAHHOTO YTJIS U3 IPEBECHOM KOPBI, PEeBAPUTEIBHO 00pab0TaHHON B IPUCYTCTBUU aKTH-
BHPYIOIIET0 areHTa B YJIbTPa3BYKOBOW BaHHE.

B marenre [JP 2010222434 A, C08K3/00; CO8L1/00; CO8L101/00, ony6u1. 07.10.2010] npennosxxen
C1oco0 M3roToBJICHUS (POPMOBAHHBIX AKTHBHPOBAHHBIX MAaTE€PHUAJIOB HA OCHOBE KOPBI JJIsI TPUMEHE-
HUS B PACTEHUEBOJICTBE, I1eMII(pUPOBAHUY ITOYBBI, & TAKKE JJIsl TEIJIOM30JISIUH U 3BYKOH3OJISIIUH.

B psine narenTos [RU 2352349 C1, A61K36/185, ory61. 20.04.2009 m RU 2352350 C1, A61K36/185,
omry6u1. 20.04.2009; RU 2400511 A, C09F1/00, omy61. 27.09.2010] onrcaHbl CIIOCOOBI MOy UYSHHS T10-
PHUCTBIX YTJIEPOAHBIX COPOEHTOB M3 OCTATKOB IPOIKCTPATMPOBAHHON ApeBecHOM Kopwl. Tak, B ma-
tente [RU 2400511 A, C0O9F1/00, omy6u1. 27.09.2010] npeasioxen crocod nepepadoTKH KOPbI COCHBI,
KOTOPBIH BKJIIOYAET IKCTPAKLMIO KOPBI HEMOISIPHBIM PACTBOPUTEINIEM C U3BJIEYEHHUEM XBOHHOIO BOC-
Ka, MMoCJeyIolIee BbIJCJICHUE U3 KOPbI IIEKTUHA U MepepadoTKy OCTaTka KOpbl B aKTUBHBINA YTOJb.
[IpennoxeHHBIH cr10co0 MO3BOIAET JOCTHYD NMPAKTUYECKH ITOJHON yTHIIM3AIHUN KOPBI COCHBI C T10-
Jly4eHHEM M3 Hee XBOWHOT'0 BOCKA, IPOAHTOLMAHHINHOB, IEKTUHA U aKTHBUPOBAHHOTO YT

Astopamu nzobpetenns [RU 2352349 C1, A61K36/185 omy6x. 20.04.2009 u RU 2352350 Cl,
A61K36/185, omy6u1. 20.04.2009] npeiokeHbl CIOCOObI MOy YeHUs YTISPOIHOT0 COPOCHTA U3 TBEP-
JIOTO OCTaTKa SKCTPAKIIMHM KOpPBI Oepes3bl, KOTOPBIH IOBEPraloT OIHOCTAIMIHOW KapOOHM3anHH-
AKTUBAalMU B PEAKTOPE KUIISIIETro CIIOsI.

Takum 06pa3oM, aHaIM3 HAaTEHTHOH JINTEPATy PhI II03BOJISET BHIIBUTH OCHOBHBIC HAIIPABJICHHS B
pa3paboTKe HOBBIX CIOCOOOB MOJIYYESHHS U3 JIMTHUHA U APEBECHOW KOPBI SHTEPOCOPOEHTOB, HedTe-
cobuparenel, HAHOIIOPUCTBIX YIJICPOJHBIX MaTepuaioB. TpaJuIIMOHHBIM CBIPHEM JUISI HONYUYECHUS
sHTEepocopOenToB Tuna «llonudenan» sABiseTcs rUuAPONNU3HbIH TUrHUH. COKpalleHne ero 3amacos
BCJIEZCTBUE 3aKPBITUS THAPOIU3HBIX IPOU3BOACTB B Poccny nenaer akTyaabHBIM MOMCK HOBBIX HC-
TOYHHMKOB ChIPbS ISl MOJYUSHHs SHTEPOCOPOCHTOB. JJOCTYNHBIM U JIEIIEBBIM PECYPCOM ISl ITUX
Liesieil ABIseTcs IpeBecHas Kopa. B 4acTHOCTH, SHTEpOCOpOEHTHI, IOJIyYeHHBIE U3 Oepe30BOH KOPBHI,
HE yCTYNAIOT, a [0 HEKOTOPBIM IOKa3aTeJISIM MPEBBIILIAIOT KauyecTBO 3HTepocopOenTa «Ilonudenan»

W3 TUAPOJIU3HOIO JJUTHUHA.

— 248 —



Boris N. Kuznetsov, Nikolai V. Chesnokov... Methods of Porous Materials Obtaining from Lignin and Wood Bark

JIns monmy4eHnst HAHOTIOPUCTHIX YTIIEPOJHBIX MATEPHUAJIOB U3 PACTUTENHHOTO CHIPhS UCTIONb3YeT-
Cs1 IBE TPYIIIBI METOHOB: IBYXCTaAUTHAs KapOOHU3aIHs — GU3NUYeCcKast aKTUBAIIUS M OTHOCTAIUITHAS
XUMHYECKasl akThBalus. J{ByxcraauiiHble criocoObl Lesieco00pa3Ho UCMOJIb30BATh JUIsl MOy USHHSI
HaHOIIOPUCTHIX YTIIEPOTHBIX COPOSHTOB U3 APEBECHOU KOPHI, BKIFOYAS MPOIKCTPATHPOBAHHYIO KOPY.
Jns1 mony4eHus HAHOMOPUCTHIX YTIEPOAHBIX MATEPUAJIOB U3 TUTHUHA MPEANIOUYTUTEIHHBIM SIBIISIETCS

HCIOJIb30BAHHE XUMUUCCKON AKTUBAUU THAPOKCUAAMU HATPUS UIIWA KaJIN .
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