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AHHOTaMs

Osibxa cepasi U MBa JIPeBOBU/IHAS BXOJAT B UHUCJIO JIeCOOOPa3yrOLUX MOpPof ApXaHreibCko obsacty. st paluoHaIbHOTO
Y KOMILJIEKCHOTO MCIOJ/Ib30BaHUsI IPEBECHHBI JJAHHBIX TMOPOJ, He0OXOMMbI UCC/Ie[0BaHUs 0 GyMarooOpa3yroiux CBOWCTBAX
L|eJUTIONIO3b1. B cTarhe IpriBefieHbl pe3ysIbTaThl U3yUeHHs Cy/ib(haTHOM BapKy IIeNbl PyYHOrO M3rOTOBJIEHNS, ITOyUeHHOU U3
0JIbXH Cepoy Y UBBI PeBOBHHOM.

Lesns paboTel — CcpaBHUTE/bHASI XapaKTepPUCTUKa OymMarooOpasyrolux CBOMCTB IIe/UTH0/I03bl, TIOTyUeHHON U3 [IpeBeCHUHbI
JIMCTBEHHBIX MOPOJ], TAKUX KakK OJibXa Ccepas U MBa JPEeBOBHAHAs. B y1abopaTOpHBIX YCIOBHAX MPOBEAEHO TMPOMBIILIEHHOE
MOZIeNIMpOBaHue Cy/b(aTHONW BapKM Ha TPOW3BOACTBEHHOM O€OM Ie/IOKe IIerbl OJbXU CEPOM W UBHI JIPEBOBUHOM,
TIO/ITOTOB/IEHHOM BPYYHYH0 U3 TIPeAOCTaBIeHHbIX 00pa3toB. IIpoBens (u3nKo-MexaHUYeCKHe WCIBITAHUS Ha OT/IMBKAX W3
L[eJUTIO/I03bI TIPE/IOCTAB/IEHHBIX 00PAa3LiOB [[PEBECHHbI, ObLIM TMOMyYeHbl Pe3yJ/bTaThbl, MMPOAHATU3UPOBAHbI U COOTHECEHBI C
AHAJIOTMYHBIMU TI0KA3aTe/IsIMU L[eJUTIONI03bI U3 CMeCH Oepé3bl U OCHHBI. YCTaHOB/EHO, UTo Oymara u3 ojbXu cepoi 06pasiioB
2021 ropa, onbxu cepoii 2023 u uBbl ApeBoBUAHON 2021 roja obsajaeT HECKOIBKO 6osiee HU3KWMH, HO OHU3KUMU 110
3HAUEHUSIM TI0Ka3aresiell (PU3MKo-MeXaHUUeCKUMM CBOMCTBAMH K Oymare U3 CMeCH 1ie/UTH0/03bl 6epé3nl 1 ocuHbl. ODOCHOBAH
BBIBOJ, O TIEPCHIEKTUBHOCTH JIUCTBEHHBIX TOPOJ, B KAUECTBE ChIPbS [/ OTJEIbHBIX BUAOB GyMard B LIe//TH0I03HO-0yMa)KHOM
TIPOMBIILIJIEHHOCTH.

KimroueBble c/10Ba: 11€/U1107103a, IpeBeCrHa, 0JibXa cepasi, MBa JpeBOBH/IHAsI.
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Abstract

Grey alder and arborescent willow are among the forest-forming species of the Arkhangelsk region. For the rational and
comprehensive use of wood of these species, research on the paper-forming properties of cellulose is necessary. The article
presents the results of a study of sulphate cooking of hand-made chips obtained from grey alder and arborescent willow.
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The purpose of the work is a comparative characteristic of the paper-forming properties of cellulose obtained from
deciduous wood such as grey alder and arborescent willow. In laboratory conditions, industrial modeling of sulphate cooking
on industrial white liquor of grey alder and arborescent willow chips prepared manually from the provided samples was carried
out. After conducting physical and mechanical tests on castings from cellulose of the provided wood samples, the results were
obtained, analyzed and correlated with similar indicators of cellulose from a mixture of birch and aspen. It was found that
paper made from grey alder of 2021, grey alder of 2023 and willow of 2021 samples has slightly lower, but similar in terms of
indicator values, physical and mechanical properties to paper made from a mixture of birch and aspen cellulose. The
conclusion about the prospects of hardwoods as raw materials for certain types of paper in the pulp and paper industry is
substantiated.

Keywords: cellulose, wood, gray alder, tree willow.

BBegenue

B Hacrosiiijee BpeMms 3amachl JpeBecHHbl XBOWHBIX ITIOPOJ, MMEIOT TeH/eHLMI0 K COKpAalljeHHI0 B CBSI3U C IIMPOKOM
ob6nacteio npuMeHeHHsi. OcoOblii MHTEpeC BBI3BIBAET [peBeCHHA MSTKOJIMCTBEHHBIX 1OpOJ, KOTOpas 3HAUMTENBHO JellieBre
XBOWHBIX ¥ IMEeT CPaBHUTEIBHO Y3KYH0 00/1aCTh TIPUMEHEeHUsI B XMUUeCKOU TiepepaboTKe peBeCcHHEI.

[JpeBecrHa MCTBEHHBIX TIOPOJZ, MOXKeT OBITH a/ETEPHATHUBOM ZOPOTOCTOSAIIeH 1 leULMTHON XBoKHONW. OHa Oosiee ueM Ha
30% peleBsie XBOMHOW M IIMPOKO TIPOM3PACTAeT, TIPH 3TOM CPaBHUTE/IBHO Maslo HUCTIOB3YeTCs B epeBoo0paboTke U Apyryx
0Tpac/sIX NPOMBIILIEHHOTO ITPOM3BO/CTBA. K TaKMM MMCTBEHHBIM [TOPOJaM OTHOCSTCS O/bXa Cepasi, MBa JpeBOBUHAs U JIp.

Osbxa cepasi ¥ ¥Ba ApeBOBU/IHAsI — MeJIKOMMCTBEHHbIe OBICTPOpACTYIIMe MOPOAbI, CIOCOOHBIE K pereHepaliy U3 MHel u
KOPHEBMIl], XOPOILO a/jalTUpOBaHHble K pa3/MuUHBIM YCIOBUSM IIPOM3pacTaHusl, He3acyxoycrohuuBble. Ha TeppuTtopuu
ApxaHrenbckold 06s1acTW MPOM3DPAcTalOT, KaK TMPaBWIO, BIOJb BOAHbIX OOBEKTOB M HAa TEPPUTOPHM  ObIBIIMX
Ce/TbCKOXO03SIMCTBEHHBIX 3eMesib. B ApxaHrenbCKoi 001acTu ofibXa cepas Mpou3pacTaeT Ha ruiomaau 46,6 Teic. Ta, a uBa
ZIpeBOBUAHAS — 5,3 ThIC. Ta [1].

B s/mreparype mpejcTapieHa KpaiiHe orpaHWueHHasi WH(opMauus 00 WCIONb30BaHWUU [[PEBECHHBI ObXH CEpOH s
TIPOM3BOJCTBA L|e/ITI0I03HBIX MarepranoB. CoIniacHO [JaHHBIM, OfbXa cCepas BMecTe C JpYyTMMM I0OpOJaMu OKasajaach
TIPUTOJJHOU [/ TIOSyUeHUs] Cynb(paTHON LIe/UTFOM03bI M TMOMYLIe/UTION03bl — MPU BBIPAOOTKe pa3/MYHBIX BUJOB Oymaru u
KapToHa. AMepHKaHCKUe HCC/Ie[loBaTeNny CUATAIOT 0JIbXy Haubosiee mprieMieMO U3 JIMCTBEHHBIX MOPOJ IIPU IPOU3BOJCTBE
1]eJIIE0/103bl. Biiarofapst GbICTpOMY POCTY B MOJIOZOM BO3pacTe eé IJIaHTalluy UMeROT KOpoTKUe 000poThl pyOok. B 3anajHoi
I'py3uu ncciejoBaTeny yCTaHOBH/IM BO3MOKHOCTb TIPUMEHEHUST 0JIbXH, B TOM UHMCJIe TOHKOMEPHOM, KaK ChIpbsi ITPX pa3/IMnuHbIX
BapHMaHTax Cyab(UTHOro crocoba BapkU. ABTOPBI OTMEUAlOT BBICOKHME MexaHW4eCKHe TMOKa3aTely OMBITHBIX BHOB Oymaru
[2].

VccnenoBanus, IpoBe/IEHHBIE B psifle eBPOTIEHCKUX CTPaH, IMoKa3asH 11e1ecoo0pa3HOCTb UCTIO/b30BaHUs ApeBeCUHbI UBbI
IPEBOBUJHON B KaueCTBe ChIPbsl VIS LIE/ITION03HO-O0yMa)kHOW MPOMBIIUIEHHOCTA. B 3TOM OTHOLIEHWH JIpEBECHHA WB He
yCTymaeT JpeBecrHe Torosiell. OCHOBHBIMU MOKasaTe/sIMU JJI1 CpaBHEHHSI B 3TOM CJIyuyae CIy)KaT COZepkKaHve B [peBeCHHe
1eJUIF0/I03bl U [JIMHA JIDEBECHBIX BOJIOKOH. Y JPeBOBUJHBIX B, KaK M TOIOJIEH, //IMHA JpeBeCHOr0 BOJIOKHA KonebreTcs: B
npefenax ot 0,7 1o 1,6 mm, TosuHa — ot 0,020 10 0,044 mm. Takast Masiasi TOJIIMHA JipeBeCHBIX BOJIOKOH — TTOJIOXKUTe/TbHBIN
¢aktop mpu nepepaboTKe ApeBecHHBl. BOMOKHA TOMOJS W WBBI IPH 3TOM OTJIMUYAIOTCS TOW JKe IIACTHYHOCTBIO, UTO U Y
XBOWHBIX TIOpPOJ], Uero Hemb3sl CKa3aTh O APYTHX JIACTBEHHBIX [OPOJAxX, HaNpHUMep O OyKe, KOTOPBIM LIMPOKO HCIIOIb3YeTCs
L|eJUTFO/I03HO-0yMa)KHOH MTPOMBILIEHHOCTBIO 3aNafHbIX CTpaH [3].

WccnenoBarensckue paboThI TIPOBOJM/IVICh B VMHHOBAL[IOHHOM TEXHOJIOTYeCKOM LleHTpe
«CoBpeMeHHbIe TEXHOJIOTUH NepepaboTku 6uopecypcoB» CAPY nmenu M.B. JlomoHOCOBa.

MeTto/bl U IPMHIUIIBI HCC/Ie/0BaHUS

st mpoBesieHYs1 UCCIeloBaHUM Opamu 00pasLbl U3 CTBOJIA AepeBbeB 0ibXU cepoll (Alnus incana) v MBbI [PeBOBUAHON
(Salix), cobpaHHbIe B ApXaHTe/IbCKOM 00/1acTH.

CocTas 11eJI0KOB [Ijisl TIPOBE/IEHNsSI BapKW aHAIM3UPOBAJIM COTVIACHO OOILenpUHATHIM MeToqukaMm [4]. Onpenenenue Yucia
Karrma B uccnenyeMbix 06pasijax LIe/IH0I03bl TPOBOANIOCH B cooTBercTBuu ¢ IT'OCT 10070-74 [5], Bnaxunoctu — o 'OCT
16932-93 [6], comepsxaaus 307kl B esurono3e — mo 'OCT 18461-93 [7], cogepskaHus SKCTPaKTUBHLIX BelrecTB — 1o 'OCT
6841-77 [8].

B 1a60paTOpHBIX YC/IOBUSIX TIPOBEIEHO MPOMBILITIEHHOE MOZAEIUPOBaHUe Cy/b(haTHOW BAPKU Ha MPOU3BOACTBEHHOM OeioM
IIIEJIOKE IIEMbI OJIbXH CEPOH U MBI, TOATOTOBIEHHOM BPYUHYIO U3 TIPEA0CTaBIeHHbIX 06pa3LioB.

Bapku 1je/1/1107103b1 TIPOBOAW/INCH Ha aBTOMaTHueckoil BapouHoid ycrtaHoBke CRS 420, umetorell 8 BpaijaroLuxcs
aBTOK/1aBOB BMecTUMOCThI0 1200 ms (pUCYHOK 1, pUCYHOK 2). YCcTaHOBKa OCHaIlleHa CUCTeMOM KOHTPOJISl M peryaupoBaHUs
TeMIiepaTypbl C TOUHOCTBIO + 1°C, cucTeMol peryavpoBaHus AapjieHdsi ¢ TouHocThio + 0,3 MIla u cucremoii pacuera H-
¢akropa. ViMeer obuMii JaTUMK TeMIepaTypbl U BHYTPEHHME TEPMOJATUMKU Yy aBTOK/IaBOB. [IpeflyCMOTPEHO Mpe/icTaB/ieHne
JAHHBIX Ha JWCIUIee W BO3MOXKHOCTBH TOTyuYeHHUs] TpadMuecKUX [JaHHBIX. 110 OKOHUaHWM BapKd TPOM3BOAWTCS OBICTpOe
OXJIaXK/IeHVe aBTOK/TABOB BOZIOTIPOBOTHOM BOZIOMA.
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Pucynok 1 - CxeMa yCTpoWCTBa BapOUHOW YCTaHOBKU
DOT: https://doi.org/10.60797/JAE.2025.55.15.1
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PucyHok 2 - ®0oT0 ycTpoiicTBa BAPOUHOM yCTaHOBKU
DOI: https://doi.org/10.60797/JAE.2025.55.15.2

HaBecka 1miers! A/1s1 oHOW Bapku coctasssiia 60 T. aOCOMOTHO CyXOro ChIPbsi B OIUH aBTOKJIAB. [I/isi Ka)KA0T0 BUZA CHIPbSI
BapKa TpOBOJWIACh B TpeX Iapa/uleJibHbIX aBTOK/IaBax, [JaHHble Ipe/CTaB/eHbl B SKCIIePUMEHTaJbHOW UacTU SBSOTCA
ycpeiHeHHbIMHA. OCHOBHBIE YCIOBUSI BapKH Tipe/icTaBieHbl B Tabmuie 1. TIDOMBIBKY CBapeHHBIX 00pa3LoB [Jisi OT/Ae/eHUs
oTpabOTaHHOTrO 11je/I0Ka MPOBOAMIIH B JIAOOpaTOpHOM cLiexke. BepxHss cije)ka UMeeT CeTKy C OTBEPCTHSMH JUaMeTpoM 4 MM U
CAYXKUT ISl 3a/iep)KaHusi HerpoBapa, HIDKHss cueka c cetkod Ne 40 cayxur aist cbopa rorooro mnosycdabpukara.
Llenrono3y, 3afiep)kaHHYI0 Ha CeTKe BTOPOM CIeXKH, OT)KMMAalT U BLIIPY)KarOT BpyuHyro. HerpoBap c BepxHero cura
CoOMparoT OTAENBHO.

Tabsuiia 1 - PexxuiM BapKH 11eJUTI0/I03bI [1151 TIPOM3BO/ICTBA 1Ie/UTHOJIO3bI /1S OTOE/KU

DOI: https://doi.org/10.60797/JAE.2025.55.15.3

TlapameTpsbl Pexxvim Bapku
[IpopomkuTrensHOCTS IponUTKY npy 115 °C, MuH 60
Bepxnss BapouHas 30Ha 154 °C, MuH 60
Hwxuss BapouHast 30Ha 160 °C, MyuH 90
I'nppomopyns Bapku 3
Pacxop menoun, en. Na,O 21,0
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[i1s1 U3MepeHust U aHa/IM3a CTPYKTYPHO-MOPGOIOrnyeCcKUX XapakTepUCTUK BOJIOKOH, MOJIyYeHHBIX 00pasLioB LeJUIF0/I03b!
WCIIO/b30Ba/IM aHA/IW3aTop CBOWCTB BOJIOKHA cucTeMbl Fiber Tester, pa3paboTaHHbI KommnaHueil Lorentzen & Wettre u
TI03BOJISIFOLL{MN OTlepaTUBHO TMPOBO/UTH OLIEHKY XapaKTepUCTHK OT/AebHbIX BOJIOKOH, (POPMHUPOBaHMe MacCHBOB JIaHHBIX U KX
00paboTky. IIpubop COCTOUT U3 yCTPOMCTBA [/ aHa/M3a, COBMEILEHHOTO C IIePCOHAbHBIM KOMIBIOTEPOM, IPOrPaMMHOE
obecrieueHre KOTOPOTO aBTOMATHUeCKU YTIPAB/IsSeT TeCTUpPOBaHWEM oOpaslia, oOpabaTbiBaeT aHHbIE W FeHepHpYyeT OTYET IO
TIOKa3aHHUsIM.

Amnanusarop BosiokHa Fiber Tester 1103BosisieT TIOMyYUTh 3HAUEHUSI CJIeIYIOLINX OCHOBHBIX CTPYKTYPHO-MOP(OIOrHUeCKIX
XapaKTepUCTHK:

— cpefiHsIs [i/IMHA BOJIOKOH B obpastie, MM;

— CcpejiHsIs IIMPUHA BOTIOKOH B 00pasiie, MKM;

— cpeanuii hakTop GopMbl BOJIOKOH B 00pasiie — YaCTHOE OT /Ie/IeHUsI POEKIUU JI/TMHBI Ha (JaKTHUeCKYIO JI/TUHY;

— ZIo/1s1 BOJIOKOH B KJlaccax JI/TMHbI (B MM), %;

— pmons Menoun (MO AyivHe) B oOpasije — OTHOCHTEJIBHOE KOJMYeCTBO BOJIOKOH Kopoue 0,2 MM OTHOCHTE/IBHO UMCJIa
BOJIOKOH AyiiHHee 0,2 MM, %;

— rpy60oCTh, TO €CTh Macca BOJIOKHA Ha eJUHULY AUHBI, MKT/100 M;

— CpeJiIHUI yroJ1 U3/10Ma, ° (PUCYHOK 4);

— CcpeJjHee UMC/I0 U3/I0MOB Ha 1 MM //IMHBI BOJIOKHA, I1IT;

— cpeJiHee UMC/I0 U3/I0MOB Ha BOJIOKHO, ILIT;

— CpefHsis AJIMHA CerMeHTa, MM (PUCYHOK 4).

st ompefienieHysi CTaHJAPTHBIX IOKa3aTenedl MexaHWUeCKOW IPOYHOCTU B j1abOpaTOpPHBIX YCIOBUSIX WU3TOTOBIISUIMCH
o0pastiel Maccoit 75 r/m” Pasmon 0GpasijoB LIeJ/UTIO/I03bI POBOAWIICS B LEHTPOOEKHOM pa3MasbiBatoieM anmaparte (L[PA)
Jokro Mill. VIsrotoBneHre 1abopaToOpHBIX 00pAa3LOB MMPOM3BOAMIOCE HA JIMCTOOT/IMBHOM armapare CHcTeMbl « Rapid-Kothen»
cormacio I'OCT 14363.4-89 [9], mpouecc pa3mMosa KOHTPOJIMPOBAIM ITyTEM OIPeJe/IEHUs] CTEIeHH IT0OMOjia MacChl.
IMoka3aTenu KadecTBa j1abopaTOpHLIX 0OpA3L[OB OMpejesiyii MO CTaHAAPTHBIM MeTojaM: TOMIuHYy obpasia mo F'OCT
27015-86 [10] Ha npubope TMB-5-A ¢ 1MdpoBbIM O0KOM peErucTpanyy; MPOYHOCTb HA Pa3pblB W YAJIWHEHUE TIpU
pactspkenun o 'OCT 13525.1-79 [11] nHa npubope Tect-cucrema 105; compoTuBieHue TMpogaBnauBanuio o I'OCT
13525.8-86 [12] Ha npubope Lorentzen&Wettre Bursting. Bce o6pasmpl repef UCIBITaHUSIMU ObLTM KOHAWULMOHUPOBAHBI
cornacHo I'OCT 13523-78 [13].

OcHOBHBIe pe3y/IbTaThl

[pesocTaB/ieHHbIe 00pa3iibl OJIbXHM CEPOM M MBbI ObLIM BPYUYHYH) OKODEHbI M TOpYO/jeHbl Ha INeNKU (PUCYHOK 3).
TMosiyueHHas I1era BBICYIIMBAIACh B 1IaOOPaTOPUU [I0 BO3AYILHO-CYXOro COCTOsiHUS. IToc/ie 3TOro MpoBOAUIACh Cy/abdaTHas
BapKa 00pas3LioB.

ITpu BbINOIHEHUM JAHHOW paboThl Oblla 0TOOpaHa Ierna u3 cBexxecpyO/ieHHOW peBecUHbl 0/bXu cepoi (2023 1.) U UBbI
npeBoBuzHOM (2024 r.). TToMumo 3Toro 6bUTH 0TOOPaHBI 0OPA3LIB IIEMbl U3 JAaHHBIX TIOPOJ, 3aroToBIeHHbIX B 2021 rofy, Ams
CpaBHeHUs KaueCTBa 00pas3LioB LeJI/TH0/I03bl U3 CBEXKe3aroTOBJIEHHOH /[PeBECUHbI C JIeXKa/I0l peBeCUHOM.

Omnbxa 2023 Omnbxa 2021 HBa 2024 HBa 2021

PucyHok 3 - Illena pyuHoti pyoky o06pasijor
DOT: https://doi.org/10.60797/JAE.2025.55.15.4

B pesynbrare mnpoBefieHUs1 Cy/b(aTHBIX BAPOK MOyUYeHbl 00pasiibl 1[e/UTH0/103bl. Pe3y/ibTaThl aHa/U30B TPe/ICTaB/IeHbl B
Tabnuie 2.

Tabsuiia 2 - Pe3y/bTaThl BAPKH IIIETbI PYUHOTO U3rOTOB/IEHUS], TIOJyUeHHOH U3 OIbXU CePOi U UBbI

DOI: https://doi.org/10.60797/JAE.2025.55.15.5

OKCTpakTUBHbI | MuHepanbHble Bsaskoctb
o Yucsio Karra,
Ipoba Brixog, % o € Bell|eCTBa, BeIleCTBa, LIeJUTFO/IO3bI,
A % % Mr/MJT
Onbxa cepas 46,36 27,4 0,72 4,27 880
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OKCTPakTUBHBI | MuHepabHble Bs3kocTb
Yucno Kanma,
ITpoba Brixog, % o e BellleCTBa, BellleCTBa, LIeJITFOTI03b,
A % % MI/MJT
obpaszers 2023
L.
Onbxa cepas
obpaszers 2021 50,48 26,3 0,50 4,02 850
L.
WBa
obpazery 2024 49,48 11,8 0,89 0,87 1079
L.
Ba obpasery
2021, 63,15 17,7 0,52 1,40 800
CMech OCHHEI 53,20 18,81 0,40 1,96 1080
u 6epé3bl

Ob6paser cexeli onbxu 2023 rofa viMeer Oojiee HU3KWM BBIXOf U 0oJiee BBICOKMe TMOKaszarenu o uuciay Kamma u
COIEPXKAHUI0 JKCTPAaKTHMBHBIX BelleCTB, ueM obpaser; ombxu 2021 roga. MeHbIUMI BBIXOJ, LIE/UTIONO3bI CBEXeH ObXH
000CHOBBIBAETCSI TEM, UTO B HEH COZIEPXKUTCS DOJbILIEe KOJTMUYECTBO He LIeJUTI0/IO3HBIX KOMITOHEHTOB, KOTOPBIE BO BpeMsl BAPKU
Mepeluid B PAaCTBOP YEPHOTO 11[e/I0Ka, ueM B onbxe 2021 ropa. O6pasert uBbl 2024 rozia P MPOUMX PAaBHBIX YCIOBUSIX UMEET
Hau/Tyyllie [1oKasareayd cpefiy Bcex o0pasiios.

OCHOBHbIE TI0KA3aTe/lM MeXaHWUeCKOW MPOYHOCTH 1abopaTopHbIX 00pa3l[oB U3 HebOeseHOM Cyab(aTHOW Iie/UTHIIO3bI,
TMO/ly4YeHHOW B COOTBETCTBUM C TIPOMBIIIJIEHHBIM PEXHMOM IIPOM3BO/CTBA LIE/UTIONO3bI A OTOENIKW W3 ILeNbl Py4YHOro
usrorosnenus (Macca 1 M? 75 1, cTeneds nomosa Maccel — 30 111P) npescrasieHsl B Tabmmie 4.

Tabnurja 3 - CpaBHeHMe TI0Ka3aresieid [eJUTH0/I03bI U3 IPEBECHHBI OJTbXU CePOi U UBbI

DOI: https://doi.org/10.60797/JAE.2025.55.15.6

Onbxa cepast Onbxa cepas UBa WBa CMeCh OCHHDI
[Mokazarens obpaser; 2023 | obpa3zer; 2021 obpa3er obpasel U GenBanI
r r 2024r. 2021 . P
TnotHocTs, 0,762 0,756 0,746 0,751 0,784
r/cm
TonumHa, MKM 90,0 91,2 101,0 93,4 89,8
Paspoibitan 7250 7500 4688 8320 8050
[UIMHA, M
JKecTKOCTb
11pH 350 470 352 480 545
pacTsDKeHHUH,
kH/m
Tea, [hx/v’ 260,21 64,66 53,35 99,35 84,36
Hanpsbkenue
nedopmary, 69,06 56,59 34,97 62,50 69,14
MIla
ﬂeq’of’o/l(‘)"a”“"’ 2,44 1,97 2,25 2,60 2,25
CornpotuBieH
ne 310 275 378 350 385
NPO/AB/IUBAHU
10, kIla
ConpotuBneH
vie U3/I0My, Y. 450 320 412 540 760
IB. I

Kpome (u3nko-MexaHUYeCKUX HMCITBITaHWH, ObUTM M3MepeHbl CTPYKTYPHO-Pa3MepHble TMOKa3aTesld BOJIOKHA 00pasLioB C
noMoIneio npubopa Fiber Tester (Tabmuija 4). @pakL{MOHHBIHA COCTAB 110 BOJIOKHY COXPaHSETCS Aaxe Mocie paMoia fo 30
°IIIP. KomuecTBO MeKOTO BOJIOKHA HECKOJIBKO Bbillle ¥ osibxu 2023 rofa, B TO BpeMsl Kak Mexzy onbxoi 2021 u usoit 2021
rofia He Hab/IOZ@eTCS 3HAUNTE/TILHOM pasHULIbI (DUCYHOK 4).
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Tabsiia 4 - @pakIMOHHBINM COCTAB U pe3y/bTaThl aHA/IM3a BOJIOKOH Ha npubope daiibep-TecTep mocje BapKU U Mocjie pa3Mosa B MesbHuLe [TPA

DOTI: https://doi.org/10.60797/JAE.2025.55.15.7

Yucno Yucno Hucno
CpenHsist Cpeanuii CpenHuii Yucno BOJIBIINX Cpepnuii CpepHsis Hons
CpenHsist (370118111704 HU3/I0OMOB
Oobpa3er LIMPUHA, thakTop I'pybocTts yroju HU3/I0OMOB HU3/IOMOB WHJIEKC JHA MeJIoun
JTMHA, MM HU3/IOMOB Ha
MKM hopmel, % HU3JI0Ma Ha MM Ha HU3710Ma CerMeHTa %
Ha MM BOJIOKHO
BOJIOKHO
Ilocne eapku
Onbxa
cepast 0,760 23,1 90,5 94 45,833 0,519 0,115 0,362 0,080 1,231 0,624 2,1
2021
Onbxa
cepast 0,682 21,6 88,7 73 47,300 0,669 0,164 0,427 0,105 1,602 0,544 2,9
2023 1.
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Yucno Yucno Hucro
CpenHsist Cpennuii Cpepnuii Uucno Oompumx | CpepHuii CpenHsist Hounst
CpepHsist OOJBIINX | W3/IOMOB
O6pa3er] IIMpYHa, thakTOp I'pyboctsb yron W3/I0MOB U3/I0MOB WHJIeKC JJIMHa MeJIoun
JJIMHa, MM o W3/I0MOB Ha o
MKM ¢dbopmel, % u3ioMa Ha MM Ha H3/10Ma CerMeHTa %
Ha MM BOJIOKHO
BOJIOKHO
MBaF2021 0,810 19,8 92,5 92 50,067 0,330 0,080 0,246 0,059 0,821 0,702 2,8
MBaF2024 0,577 19,6 90,2 71 45,867 0,520 0,122 0,293 0,069 1,213 0,502 2,0
ITocae pasmona 0o 30 °IIIP
Onbxa
cepad 0,761 20,6 92,2 79 49,633 0,331 0,083 0,233 0,058 0,82 0,669 2,7
2021t
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Yucno Yucno Hucro
CpenHsist CpenHuii Cpepnuii Uucno bonpiiux | CpeaHuit Cpennss Houns
CpepHsist 60sIbLINX W3/I0MOB
O6paser IIMpYHa, (hakTOp I'pyboctb yron W3/I0MOB W3/I0MOB UH[IeKC JIMHa MeJIoun
JJIMHa, MM o W37I0MOB Ha o
MKM ¢dbopmel, % n3j10Ma Ha MM Ha r3/I0Ma cerMeHTa %
Ha MM BOJIOKHO
BOJIOKHO
Onbxa
cepas 0,674 19,0 91,2 57 47,900 0,474 0,114 0,303 0,072 1,146 0,577 3,1
2023 r.
MBar2021 0,778 20,2 90,6 88 46,667 0,565 0,130 0,406 0,093 1,354 0,626 2,1
2(1)/12]?1_ 0,572 18,1 91,4 52 43,5 0,533 0,100 0,297 0,056 1,218 0,488 3,2
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'CDpaKLIHOHHbIﬁ COCTae nocrne BapKku

B Onbxa 2023r M Onexa 20211 Mea 2024r M WMea2021r
W ALIBK HeBenéHan
55,0

50,0
45,0

40,0
350
300
250
200
15,0
10,0
50
0.0 | | | | i pe-_—

0,2-0,5 0,5-0,8 0,8-1 1-1,2 1,2-15 1,5-1,8

JNona sonokHa, %

Knacc anuHbI, MM

PucyHOK 4 - dpakKI[MOHHBINA COCTAB TOC/Ie BAPKH IO BOJIOKHY L{€JI/TION03bI, ITOyUYeHHO! U3 Ijelbl PYYHOTO U3TOTOB/IEHHUS U3
0JTbXOBOU 1 UBOBOU JIpeBeCHHBI
DOI: https://doi.org/10.60797/JAE.2025.55.15.8

q)paKLIHOHHbIﬁ cocCTaB nocne pasMona

B Onbxa 20231 30 WP M Cnbxa 20211 30 WP Mea 2021 . 30 WP
W MBa 2024 r. 30 WP

Jona BonokHa, %

0 -I - = T

0,2-0,5 0,5-0,8 0,8-1 1-1,2 1,215 1,5-1,8

Knacc gnuHbl, MM

PucyHOK 5 - ®paki{MOHHBIA COCTAB TIOC/Ie Pa3/ioMa I10 BOJIOKHY LIeJIUTF0/I03b], TTIOJTyYeHHOM 13 I{eNbl PyYHOTO U3TOTOB/IeHUS U3
OJIbXOBOU 1 UBOBOM JipeBeCUHbI
DOTI: https://doi.org/10.60797/JAE.2025.55.15.9

Ha mukpodotorpadusx npefcrapieHsl 00pasiibl BOJOKOH O/IbXY CePO U UBBI I10C/Ie BapKU (PUCYHOK 6-9).

10
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Omnbpxa cepag 2021 1.

PucyHOK 6 - Pe3ysbTaThl MUKPOCKOTIMUECKOTO aHasi3a 1je/utonno3sl (Onbxa cepas, 2021 1)
DOL: https://doi.org/10.60797/JAE.2025.55.15.10
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Oumbxa cepasg 2023 1.

PucyHoOK 7 - Pe3y/ibTaThl MUKPOCKOTTMUECKOTO aHain3a 1ie/itrosio3bl (Onbxa cepast, 2023 1.)
DOT: https://doi.org/10.60797/JAE.2025.55.15.11

12
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HBa 2021 T.

PucyHok 8 - Pe3ynbTaThl MUKPOCKOITUECKOTO aHamm3a esutrosno3sl (MBa, 2021 1)
DOI: https://doi.org/10.60797/JAE.2025.55.15.12
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Hpa 2024 1.
r r
[ [

PucyHok 9 - Pe3ysbraThl MUKPOCKOTIMYECKOTO aHas13a Le/uito/o3sl (MBa, 2024 1)
DOI: https://doi.org/10.60797/JAE.2025.55.15.13

3ak/IoueHne

CpaBHeHUe TI0Ka3aresiell CBe)Ke3aroTOBJIEHHOM JpeBeCHHBI C jie)Kalol ApeBeCHHON O/bXU CepPOoil U MBHI JAPEBOBUAHOM
YCTAHOBWJIO, UTO 3a BpeMsl XpaHeHUsl B [PeBECHOM CbIpbe MPOMCXOJAT M3MEHEHHs B ero XMMMUECKOM cocTaBe. Tak Kak
KauecTBa JPEBeCHHbI W JIDEBECHOM IIIeTbl SIBJISTFOTCS OAHUMM W3 (DaKTOPOB Cy/ib(aTHON BapKd, TO 3TO HEMOCPe[CTBEHHO
OKa3blBaeT B/MsSHUE Ha T0OKasaTeaM L{e/IIF0/I03bl 10C/Ie BapKd. MeHbIMi BBIXOZ, LIe/UTH0/IO3bl CBEXKEM 0JIbXW Cepoil U UBBI
IPEBOBUIHON 0OOCHOBBIBAETCS TEM, UTO B HUX COJEPXKUTCS OOJIbIlIee KOMMUYECTBO He IIe/THOMI03HBIX KOMIIOHEHTOB, KOTOPhIe
BO BpeMsI BapKH IepellId B pacTBOP YEPHOIO 11le/loKa, YeM B o/bxe U uBe 2021 roza. B cBf3u c 9TUM Lie/UTtoso3a U3 O/bXU
cepoii obpasna 2021 roga rmeeT OoMbILMI BBIXOZ, MeHblllee 3HaUeHHe uncia Karmna v coziepykaHue 9KCTPAKTHBHBIX BellleCTB
M0 CPaBHEHMIO C LIeJI/TOI030H M3 0/bXu cepoil obpasija 2023 roga. O6paser; uBbl 2021 roja mpu MPOUMX PABHBIX YCIOBUIX
HMeeT HaWIyulllye TI0Ka3aTeny Cpe/i Bcex 00pasLioB.

IMpoBens pr3MKO-MeXaHHUECKHE HCIbITaHWS Ha OT/IMBKAX M3 LIeJUTHOJIO3bI TIPeJ0CTaB/IeHHbIX 00pa3L0B ApeBeCrHbI, ObLIH
TIO/Ty4YeHbl pe3y/bTaThl, MPOAHATM3UPOBAHbl M COOTHECEHBI C aHAJOTMUHLIMU MOKa3aTe/ MU LieJUTFO03bI U3 cMecH 6epéssl U
OCHHBI. BBIsIB/IeHO, uTo Oymara u3 ofbXu cepoii obpasijor 2021 roga, ombxu cepoi 2023 u uBkI ApeBoBugHON 2021 u 2024
rofa obsaZiaeT HeCKOJbKO 0osiee HM3KMMM, HO OMU3KWMH TI0 3HAUeHWsIM TMOKa3aTesneidl (U3HUKO-MeXaHHUeCKUX CBOHCTB K
Oymare u3 cMecu 1je/1r0n03bl Gepéspl U ocuHbl. He HabmozaeTcst 3HaUWTebHOM pa3HULBI B KOJIMUECTBEe MEJKOIO BOJIOKHA
Mexay osbxoid 2021 u wuBoit 2021 rozja. Ha rpadmkax ¢pakijOHHOTO COCTaBa L{e/IIH0/IO3bl OTYET/IMBO BUJHO, UTO
uccreyeMble 00pasiibl LeJTH0/I03bl B OCHOBHOM COCTOSIT U3 KOPOTKUX BOJIOKOH 0,5...0,8 MM.

YpoBeHb MoKa3aTesneli MeXaHU4YeCKOH MPOUHOCTH, MOJTyYeHHbIX 00pa3LIOB 0JIbXOBOW ¥ UBOBOU LIEJITFO/I03bI, COOTBETCTBYET
YPOBHIO TOKa3zaresiel L|eJUTFO/I036I M3 CMeCH OepE30BOM M OCHHOBOW [JpEBeCHHBI, UTO CBHIETEILCTBYET O BO3MOXKHOCTH
HCIIOB30BaHUs MCC/IEyeMOTO ChIpbsi — MOPyOOUHbIe OCTAaTKH, BETBH, [JPEBeCHHA ONbXH CepOi U WBBI JAPEBOBUJHOU — IS
MaJIOTOHH&)XHOTO TIPOM3BO/ICTBA OyMar pa3/iMuHOro Ha3HaueHusl.
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