BBeneHne PacnpocTpaHeHme 3arpsasHaoWNX BeWeCcTB B 00 beKTax OKpyKatoLlen
npupoaHon cpeabl Nnpnobpeno rnobanbHbie MmacwTabbl. NMpobnema NpenoTepaLLEeHNS
BpeOHOro BO34eNCTBUSA N OYUCTKN OT 3arpsAa3HAOLWMX BeweCcTB B HAacTosALee BpeMs
SABNAETCA aKTyasIbHOW N5 BCero Mmpa. B cnnucke noasitoTaHTOB OOHY U3
rNaBeHCTBYOWMNX MO3NLMN 3aHUMAIOT TSXKesble MeTaJsllbl, MOHbl KOTOPbIX HE
noasepratoTca bnoaecTpykumm B BOOOEME, a INLWb U3MEHSAIOT (hOpPMbl 1, B 3TOW
CBSA3U, OTHOCATCSA K KOHCEPBATUBHbLIM BeLleCTBaM, TOKCUYHbLIM ANs rnapobmnoHToB. B
3TOMN CBA3M BbIXOA0M M3 CO34aBLUEr0Cs NOJIOXKEHUA MOXXET ObITb peanmsauns
MpOrpamMmmbl BHeLPEeHUSA BbICOKO3I(MPEKTUBHBIX METOL0B OYNCTKN CTOYHbLIX BOL, HE
Tpebywmnx 60nbWNX PUHAHCOBLIX BIOXKEHUN U HE OKa3bIBAKOLWMX HEMraTUBHOIO
B/INAHUA Ha NpuUpoaHyto cpeny. Ocobbin MHTepecC npencTaBaseT NCMOoJIb30BaHMeE B
Ka4vyecTBe peareHToB AJ19 OYUCTKM CTOYHbIX BOJ BO30OHOBISEMbIX OTXO40B
nepeBonepepabaTbiBatowen NPOMbILLIEHHOCTU. TaKoe Cbipbe COOEPXUT, KaK
npasunao, NpupoaHbie BUoNOrnyeckn akTUBHbIE BewlecTBa, NpoLecc BblaeneHms
KOTOPbIX U3 0TX040B B 60/bLWINHCTBE C/y4aeB BbIr0OAHEE XMMNYECKOro CMHTEe3a. K
TOMY Xe pewlaeTcs npobnema ytunmsaunm oTxonos gepesonepepabaTbiBatoLLen
MPOMbILLNEHHOCTU. HeKOTOpbIe BUAObI AepeBLEB ABAATCA NPOMbILWAEHHO 3HAYNMbIMUN
nopogamMn U NHTEHCMBHO UCMOJIb3YIOTCHA B HapoAHOM xo3ancTee. lNpun nepepaboTke
hepesBa B MPoOM3BOACTBO nocTynaeT Bcero 34 % gpesecnHbl. OTXoObl APEBECUHDbI
cocToAT n3: 10 % Kopbl, 3 % wenbl U CTpy>XekK, 8 % onunok n 45 % obpas3yos,
ropbbing n ap. B 4aCTHOCTN, BO3MOXXHOCTb NPUMEHEHNSA APEBECHbIX ONUJIOK B
KavyecTBe copbeHTOB MOHOB TsaXenbiX MeTasnioB (UTM) packpbiTa B 0630pax [1,2].
OnutenbHoe BpeMsa MHTEHCUBHO pa3pabaTbiBalOTCA METOAbl UX UCMONb30BaHUA O
O4YUCTKUM CTOYHbIX Bog (CB) pa3ninyHbiX NPON3BOACTB, N3Y4aloTCA pa3/iN4yHble
haKTopbl, BAMSAIOWME Ha CTEMNEHb OYNUCTKN 1N cnocobbl MognpMKaLnMmM ona NOBbILLEHNS
nx appekTnBHoCcTN. OgHaKo ogHOM 13 Npobnem aenseTca pereHepauns UTM n3
onwunok. NMpepnaraeTcsa NpoBoANTb Aecopbunto copbnpoBaHHbLIX Ha MOBEPXHOCTU
onunok UTM pacTtBopaMm MNUHEpPasIbHbIX KNCNOT UKW MPOBOAUTbL pereHepaumnio
TEPMUYECKNM CKUFAHNEM, YHTO HE COBCEM MNPUEMJIEMO B IKOJIOrM4eCcKoM acnekTe. K
TOMY Xe, KaK yKa3blBaeT OMUJIKN OTHOCATCHA K MaTepunasiaM C HEBbICOKMMU
COpbLMOHHBIMU XapaKTepPUCTUKaMK, YTO COo3faeT onpenesnieHHble TPYAHOCTY Npun
O4YNCTKE BOOHbIX MOTOKOB C BbICOKMMUN KOHUEeHTpaunammn UTM. B 3Ton cBS3K, BeCbMa
nepcneKkTUBHbLIM ona o4ncTku CB, cogepxxawmx NTM, aBnseTcs ncnosb3oBaHue
3KCTPaAKTOB U3 0TX0A0B AepeBornepepabaTbiBatolen NPoMbILLIEHHOCTW. MNMocnegHne
coaep>xaT nNpupoaHbie bronornyeckme akTUBHbIE COEANHEHUNS, MPOLLECC BblAeNEeHMNS
KOTOPbIX N3 0TX040B B 60/bLUMHCTBE CJ/Ily4aeB BbIroOAHEE XMMNYECKOr0 CUHTE3a.
Ocobbin nHTepec NpeacTaBnstioT onunku Kopbl Ay6a n nnctesa ayba (Quercus robur),
cogepxawime B CcBoeM cocTase AybunbHble BewecTBa (OB) (TaHHUH,
annaroreHaybunbHaa Kucnota, oybonybunbHble KUCAOTbl, MaKIypUH,
KaTexoaybunbHble BewecTBa), CnocobHble B3anmoaencTteosatTb ¢ UTM [3]. Y4yuTbiBas
BbILLEN3JIOXKEHHOE, B NMpoao/hkeHne paboT [4,5] MO n3y4yeHmto BO3MOXXHOCTU



MCNOJIb30BaHMA OTX0A0B AepeBornepepaboTKn B Ka4yecTBe peareHToB A1 yaasIeHNs
NWTM 13 BoaHbIX Cpen, nccnenosaHa o4MCTKa MOAesIbHbIX CTOKOB OT MOHOB Fe3+ ¢
NCMNOJIb30BaHMEM 3KCTPAKTOB 13 ONUJIOK Kopbl Ayba (3KM) n cyxmx namesnb4eHHbIX
nucTtees ayba (3J111). IKcnepumeHTanbHasa YacTb MeToanKa npurotToBaeHmna KM,
I7[0. Onsa NnpUroToB/IeHNA 3KCTPaKTa NCMOJ1b30BaJINCb U3MeJIbYEHHbIE OMUJIKN KOpPbl
ayba n cyxme nuctoesa gyba. CooTHoweHne obbeMa ANCTUININPOBAHHON BOLbI K BECY
OnnNoK Kopbl N NncTbeB - 10:1. K 50 r npeaBapuTesibHO B3BELUEHHbIM OMUJIKaM U3
Kopbl Ay6a n cyxnum namenb4eHHbIM NncTbaM ayba npunmeanocb no 500 mn
ancTunnmpoBaHHom Boabl, HarpeTonm o 90 °C HacTamBanucb B TedeHmne 30 MUH ans
Hanbosiee NoJIHOro U3BJIEYEHNSA OPraHNYeCKMX BEeWeCcTB B IKCTPaKT. MNMosy4yeHHble
3KCTpPaKTbl, TEMHO-KOPUYHEBOIO N YEPHOr 0 LBeTa, OTPUIbTPOBbLIBAJINCL Ha
BaKyyMHOW yCTaHOBKe OT TBepaoun ga3bl. MogenbHbl pacTBop (MP) npencrasnsaeTr
cobon BogHbIn pacTtBop FeCI3x6H20 ¢ KoHueHTpauwnen noHos Fe3+ 1000 mr/n.
dun3nkKo-xmmmyeckme nokasatenu 3KMO, 2J14 n MP, ¢ KOHUeHTpaunen noHos Fe3+
1000 mr/n, npeacTtasBneHsl B Tabnmua 1. Tabnnuya 1 - PnUsnmkKo-xmumMmmyeckme
nokasatenun 2K, 3J1 n MP lMNMokasaTtens MP 3K 3714 pH 2,4 4,71 7,7 XK, mr O2/n -
10150 8300 CeeTonponyckaHue (T), % 82 32 28 LiBeT opaHXeBbll KOPUYHEBLIN
4yepHbIn Xo4 npoBeaeHns akcnepuMmeHTa. B mepHble umnmHgpsl, o6bemom 100 mn,
npunmBanocb 50 mn MP, 3aTtem K nocnegHemy nobasnsanuce 9K, 2J111 B
cooTHoweHmax 1 : 1-10. B TeyeHme 6 4acosB Habno4anoCb oCa>kgeHne X0Mnbes,
KOTOpbIe OTPMNbTPOBLIBAJINCL U B PUabTpaTax onpenensanmcb 3HadyeHus XK,
ocTaTo4yHOe coaep>kaHume noHos Fe3+, pH, ceeTonponyckaHue, onTnyeckas
MJOTHOCTb, Macca ocagka. ObcyxxaeHune pesysnbTaToB [NpoBefeHHBIMU aHaNU3aMun
YyCTaHOBJIEHO, YTO BO BCex cny4vaax 3HavyeHunsa XIK cmeceBbiX paCTBOPOB C
yBenmyeHmnem Konnyectsa gobasnsembix K MP 3KCTPaKTOB MOBbILWAOTCS, 4TO
3aKOHOMEpPHO, TaK Kak nocJsiegHne NMeloT BbICOKOE CoLep)KaHne opraHnyeckmnx
CoegVHEeHNN, 4TO NoaTBep)XAaeTcsa HavYalbHbIMU 3HavYeHnaMu XK. MNpadpumkn
N3MEeHEeHUA 3Ha4YeHUN nccrenyemoro napamMmeTpa B 3aBUCUMOCTU OT 403MPOBOK
npuanBaeMbIX SKCTPaKTOB NMpuBeLeHbl Ha pUCyHKe 1. BepxHue NMHNM rnokasbiBaoT
n3MeHeHue 3HaveHnn XK, nony4ymelumecs B pe3yJsibTaTe CMeLleHNs
ONCTUNIMPOBAHHOW BOAbI C SKCTPaKTaMu B pe3yibTaTe NpocToro pasdbasneHns B
YKa3aHHbIX paHee nponopunsax (3KCnepnMeHT cpaBHeHUs). HMXHMe rpauku
OEMOHCTPUPYIOT 3aBUCUMOCTb N3MeHeHNs 3HadYyeHnin XIMK cmeceBbiX hUbTPaTOB
nocne otaeneHmna obpasosasllerocs ocagka. PasHuua mexay 3HadeHmnamm XIMK
XOJIOCTOr0 OnbiTa U CMeCceBOro pusibTpaTa NoKa3blBaeT, KAKoe KOJINYEeCTBO
OpraHMYyecknx coeamnHeHnn, BXOASALWMX B COCTaB 3KCTPaKTA, y4aCcTBYeT B peakumnmnx
KoMniekcoobpa3zoBaHUA C MOHaMU XXene3a ¢ obpa3oBaHNEM HEPACTBOPUMBbIX
coefiMHEeHNW, BbiNagatowmnx B ocafok. O4eBNOHO, 4TO NMPUY MakCMMasibHOW NMponopuun
cMeLlleHuns, paBHon MP:akcTpakT = 1:1, pa3Hunuya mexnay 3HadeHnamm XIMK B cnyyvae
ncnonb3oBaHma DK coctasnsaeT 875 mr 02/n, B cnyyvae npunmsanuna 3J10 - 550 mr
O2/n. OaHHOe 06CTOATENLCTBO CBMOETENLCTBYET O TOM, 4TO NPU YA3AJEHNN NOHOB



Fe3+ yyacTtByeT 60osblUee KOIMYECTBO OPraHNYeCKO COCTaBASAIOLWEN SKCTPaKTa n
onunok Kopbl Quercus robur. Puc. 1 - 3aBUCUMOCTb N3MeHEeHUS 3HaYeHusa XIMK
cMeceBbIX hunbTpaToB 0T o6bemMa A06aBNEHHOr0 3KCTPaKTa: a) U3 ONMUIIOK KOpbI
ay6a, 6) n3 nuctoes ayba Puc. 2 - 3aBUCUMOCTb OCTAaTOYHOW KOHLLEHTpPaLMM NOHOB
Fe(lll) B dpnnbTpaTax oT obbema fobaBneHHOro asKkCTpakTa (ONnMoK Kopbl Ayba,
nmucTtobeB ayba) laHHOe obcToATEeNnbCTBO cnocobcTryeT 6onee NosIHOMY yaaNeHUIO
MOHOB >XeJie3a N3 CMeceBoro pacTBopa, 4To NOATBEpPXAAaeTCs rpaukaMm NaMeHeHus
OCTaTO4YHbIX KOJINYECTB Xefie3a B 3aBUCMMOCTU OT 403UPOBOK AobaBnsembix
SKCTPAKTOB, NpencTaBs/ieHHbIX Ha pUCyHKe 2. C yBe/IM4eHneM KoIm4yecTBa IKCTpaKTa
nponcxogmno 6onee nosiHoe B3anMoaencTeme Mmexay noHamm xenesa () v
MPUPOOHLIMU COEANHEHUAMU B COCTaBE 3KCTPAKTOB, O YEM CBMAOETENLCTBYET
CHM>XeHne ocTaTo4yHoro cogep>xaHus noHos Fe(lll) B oumnweHHbix MP, a Takxe
BO3pacTaHMe MaccCbl ocagka. Micxonsa n3 nonyvYeHHbIX 3KCnepuMeHTaIbHbIX OaHHbIX,
04eBUOHO, YTO HaMMeEHbLUME 3HAa4YeHMNA OCTAaTOYHOro cogep>xaHuns noHos Fe(lll) B
npoBeaeHHbIX 3KCNnepuMeHTax goCcTuranmcob npun npuamsaHmnm K Kk MP B
cooTHoweHuun 1:1. C yBennvyeHnem obbemoB fobaBnseMbix K MOOESIbHON XUAKOCTU
3KCTPAKTOB MacCChbl 06pa3yoLLMXCa 0CagKOB BO3paCcTatloT, YTO BMOJIHE 3aKOHOMEPHO
(puc. 3). MakcuMasbHble 3HAaYEeHUA MacCbl oCagKa bblin LOCTUTHYTbI NpKU
cooTHoweHunn 3K : moaenbHbIM pacTBop = 1:1. Puc. 3 - 3aBUCUMOCTb N3MEHEHUS
MaccCbl ocagka o4ymuwieHHonm MP oT o6bema gobaBneHHOro skCTpakTa B To e Bpems
CTOUT OTMETUTb, YTO C YBEJINYEHNEM KONINYECTB NpUInBaeMbliX SKCTPAKTOB K MP,
COOTHOLLUEHME OpraHN4YeCcKom KOMMOHEHTbI B COCTaBe 0caflka K MOHaM Xenesa
rnepBoHa4asIbHO YMEHbLUIAEeTCs, 3aTEM MNOBbILLAETCA. 3HA4YEHME COOTHOLWEHUS
CMeLnBaeMbIX XUOKUX Cpen, Kak cneayeT U3 AaHHbIX, NpuBeaeHHbIX B Tabnuue 2,
npun KOTOPOM O0CTUraeTcs Hanbonbliee coOoTHoWeHMe noHoB xene3a (lll) K
OpraHMYecKonm KOMMNOHeHTe ocaaka - MP : akcTpakTbl = 2,5 : 1. Takum obpa3om, no
pesysibTaTaM nponesiaHHON paboTbl MOXKHO CcAeslaTb BbIBOL, Y4TO 3KCTPAKT U3 OMNUIIOK
Kopbl ayb6a cnocobcTByOT 6onee ahpPhpekTUBHOMY yaasieHUIO MOHOB Fe3+ 13 BoAHbIX
cpen. laHHOe 0b6CTOATENbCTBO OOBACHAETCA TEM, YTO OCHOBHbIM KOMMOHEHTOM KOpbI
n nuctbes ayba aBnaTCa AybunbHble BeWweCcTBa, Ha A0JI0 KOTOPbIX npuxoantcsa 7-20
% 1 5,3 % cooTBeTCTBEHHO. Tabnnua 2 - CooTHOLWEHNne Maccbl ocagka Fe+3 n maccel
OpraHMyeckux BellecTB B OCakKe Npu O4YUCTKEe C UCMOJIb30BaHNEM IKCTpPaKTa
CooTHOLWeHne MoLesbHbIN PpacTBOp : 3KCTPaKT COOTHOLLIEeHMEe MacCbl OpraHNYecKux
BellecTB K Macce Fe+3 B ocagke npu ncnosib3oBaHuUu s3kKcTpakTta K4 2J1010: 11 :
0,0731:0,0275:11:0,331:0,06725:11:0901:0,381,67:11:0,721:0,33
1,25:11:0,601:0,241:11:0,291:0,28 B kope Quercus robur conep>xuntcs
MoYTW B YeTbipe pa3a bosblie AybnabHbIX BEWECTB, YeM B INCTbSAX U MOYTM B ABa
pa3a 6osblie 4eM B apeBecuHe ayba [3].



