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CylecTByeT MHEHHE, YTO BOIOYCTOMUYMBOCTD OOYC/IOBIeHa TUIPOGMOOHBIMU CBSI3SIMU MEXIY OpraHU4Ye-
CKMMU TTOYBEHHBIMM YaCTUIIAMU, OMHAKO €CTh PaOOTHI, B KOTOPBIX OCHOBHAS POJIb B BOSHMKHOBEHUHU 3TO-
ro CBOICTBA OTBOAMTCS HAJUUYMIO B MOYBAX TMAPOMPUIBHBIX OpraHUUECKUX BellecTB. Llenbio ucciaemnona-
HUS SIBJISUIOCH BBISICHEHME IPUPOABI CBsI3el (TuapoduIbHbIE WX TUAPOGMOOHEIE), 00eCIIeYnBaIOIINX BO-
JIOYCTOMYMUBOCTD MOYB. B paboTe ucnonab3oBajii 006pas3iibl arpoAepHOBO-TIOA30JIUCTON U CEPOit JIECHOM
ITOYBBHI, a TAKXKE YepHO3eMa BBIIIEJIOUYEHHOTO. DKCTIEPUMEHTHI IO OLIEHKE BOIOYCTOMINBOCTHU TTPOBOIUIIN
MeTonoM “ne3Buii”. OH OCHOBAaH Ha pacCeYeHUU JIMHEHHO PacloJIOXKEHHBIX arperaTtoB, KOTOphIE MpeaBa-
PUTEIBHO YBIAXHSIIA B BAKyyMe 10 3HAaUeHUI, OJIM3KNUX K HACHIIIEHUIO. DHEprusi THApoGOOHBIX CBI3ei
3aBHCUT OT TEMITepaTypbl, TO3TOMY OBLJIO M3YYEHO BJIIMSHUE TEMIIEPATyphl HA BEJIMYUHY OIpeneisieMoii
BOJOYCTOMYMBOCTU. DKCIIEPUMEHTBI TTOKA3aJIM, YTO MPH MOBBLIIIEHUN TEMIIepaTyphl BOIOYCTOMYMBOCTh
arperaToB, COXpaHEHHBIX BO BJIAXKHOM COCTOSIHUM ¢ MOMEHTa OTOOpa, Bo3pacTtalia, a Ipu YMEHbIIIEHUUN —
yOBIBaJIa. DTO TOBOPUT O Bedylleil poau ruapodOOHBIX CBA3ei B (hOpMHUPOBAHUU BOOOYCTOMUYMBOCTH. [JIst
00pas10B, BBICYHIEHHBIX 1O BO3MYIIHO-CYXOTO COCTOSIHMSI, CHOBAa YBJAXXHEHHBIX W BbIICPXAHHBIX BO
BJIAXKHOM COCTOSTHUM OOJIblle 2 Hel, TeMIIepaTypHOi 3aBUCMMOCTH BOIOYCTOMUYMBOCTA OOHAPYKEHO He
obu10. [IpMHKMasi BO BHUMAHUE, YTO MPOYHOCTh TMAPOGOOHBIX CBSI3€i TIPU MOBBIILIEHUU TeMIIepaTyphbl
pacTert, a ruApOoWILHBIX CBS3€1 CHUXKAETCS, TTOyYeHHbIe TaHHBIE O HEM3MEHHOCTH BEJIMYMH BOJOYCTOM -
YUBOCTU MOXHO OOBSICHUTD, €CJIN TPEANOJOXUTh COBMECTHOE yJyacTHe B BOJOYCTOMYMBOCTH OOpa3lloB
ITOYB, TIPOLIENIINX YePe3 CTAINIO BHICYITUBAHMSI 10 BO3AYIITHO-CYXOT'O COCTOSTHUSI, KaK THAPOGhOOHBIX, TaK
U TuIpoUIbHBIX cBsi3eil. DaKTUUEeCKU 3TU Pe3YIbTaThl CBUIAETEIBCTBYIOT O CJILHOM U3MEHEHUHU CTPYK-
TYpPHOI OpraHu3alny MOYB P BBICYIITUBAHUH.

Karoueswie croea: BOIOYCTOMYMBOCTh U OPraHUYECKOE BEIIECTBO ITOYB, TUAPOMIIIbHBIE U TUAPOGOOHBIE
CBSI3U, BIIMSTHUE TEMIIEpaTyphbl Ha BOIOYCTOMYNBOCTD

DOI: 10.31857/S2686739723601357, EDN: XNSMPC

Hanuuue arpoHOMHWYeCKM ILIEHHOUW CTPYKTYphI
MOYBBI MPUAAET il Psil BaXKHBIX TPOU3BOJACTBEHHBIX
CBOWCTB: ONTUMaJIbHYIO TUIOTHOCTh, OOJIETYAIONIyIO
MpopacTaHue CeMsH U pa3BUTHUE U3 HUX pACTEHUit
[1], GnaronpusTHBIN IJTST pa3BUTUS PACTEHUI BOTHO-
BO3IYITHBIN M TETUIOBOM peXXnMHI [2, 3]. OngHako ca-
MO HaJIMYMe CTPYKTYPbl MTOUBBI OIPENEIsieTcs] €€ BO-
JIOYCTOMYUBOCTBIO — KOJIMYECTBOM U TMPOUYHOCTHIO
BHYTpUMArperaTHbhIX CBsizeil [4], oOecrieumMBaromInx
CyIIIECTBOBaHME MOYBEHHBIX arperaTos.

VYcraHoBneHo [4, 5], 94To arperaTHbIN COCTaB ITOYB
U BOOOYCTOMYUBOCTD arperaToB ONpPeaeIsIIOTCSI Opra-
HHNYECCKMM BCIICCTBOM ITOYB, HO 1O CHUX ITOP HE CylIC-
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CTBYET YAOBJICTBOPUTEIbHOMN TUMOTE3bI, OOBSICHSIIO-
eIl MEXaHU3MbI 3TOU B3aMMOCBSI3U.

CyliecTByeT MHEHME [6], YTO BOJOYCTOMYNBOCTD
MOYB 00YCJIOBJIeHA KOJTMYSCTBOM (TNIOTHOCTBIO) THI-
PpOGOOHBIX CBSI3€i, CYILIECTBYIOIINX MEXIY IMTOYBEH-
HbIMU YacTuamMu. COIlacHoO IIPEMIOXEHHOMY B pa-
ootax [7, 8] MmexaHU3My, THAPODUIBbHBIC YYACTKU T'y-
MuHOBBIX BemlecTB (I'B) B3aumMonmelcTBylOT ¢
NIMHUCTBIMU MUHEpaJIaMU, a TUAPO(POOHBIE yIaCTKU
B3aMMOJEUCTBYIOT IPYT C APYIOM, CBA3bIBAsl TOYBEH-
HbIe YaCTHUIIBI B arperaTe U odecreyrBasi BOJOYCTO -
YUBOCTb.

CymiectByeT M npyroe MHeHue [9, 10] o MmexaHus-
Me (OPMUPOBAHUSI BOJOYCTOMYMBBIX arperatoB — B
HanboJjiee arperupoBaHHBIX ITOYBAX COJEpKaHUE
rUaAPODMIBHBIX KOMITOHEHTOB I'B TMOBEITIIEHO.

Takum oOpa3oM, Ha TaHHBIA MOMEHT OTCYTCTBY-
IOT €IMHBIE TIPENICTABICHUS O TUTIE CBI3eil, (hopMu-
PYIOIINX BOOOYCTOUYUBOCTb.
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Lemsio wmccaenoBaHUs —SIBIISUIOCH BBISICHEHHE
MPUPOALI CBsI3el (ruapoduibHbie WM TUAPOGDOO-
Hble), 00eCeYrBarIINX BOIOYCTOMUYMBOCTD ITOYB.

Penrenue sToit 3agaumn OBLJIO peau30BaHO ITyTEM
W3Y4YeHMUSs BJIUSTHUS TeMIIepaTypbl HA U3MEHEHUE BO-
JOYCTOMUYNBOCTHU IMMOUYBEHHBIX arperaToB. DTOT METOL,
OBbLI BBIOpAH M3-3a XOPOIIO U3BECTHOTO (paKTa CHU-
KEHUSI MPOYHOCTU TUAPOMUIILHEIX CBSI3€id IIpU I10-
BBIIIEHUM TEMIIEPATYPhl U TTOBBILIEHUSI TIPOYHOCTHU
IIPY 3TOM TUAPOPOOHBIX cBA3EH [6, 11].

B pabote ucrnosb3oBajiu arpoIepHOBO-TTOA30JIM -
ctyio nouBy (MockoBcKasi 00/1aCTh), CEPYIO JIECHYIO
nouBy (Tysbckast 06;1aCTh) M YEPHO3EM BBIIIEJIOUCH -
Hb1i1 (OpaoBcKass 001acTh).

MN3yyanu o06pa3lbl €CTeCTBEHHOM BJIAXKHOCTHU
(0.7—0.8 moneBoii Bmaroemkoctn). Ilociie orbopa B
mojie 00pasilbl MOMEIIIN B 3aKphIBAIOIINECS KOH-
TeitHephl. 151 mpenoTBpalleHus: TOTepyu BOAbI KOH-
TeMHepHI pacliojlarajii B MaKeTax, TIe MOIIepKruBa-
JIN BIAXXHOCTbh, 61u3Ky1o K 100%. ITakeThl ¢ eMKO-
cTsIMU XpaHwiu Tipu Temmeparype 25°C. Takke B
paboTe MCTIOIb30BaId 3TH Xe 00pasIlbl, KOTOpHIE
BBICYIIIUJIA IO BO3MYIITHO-CYXOTO COCTOSIHUSI, 3aTeM
yBnaxxawin 10 0.7—0.8 ToneBoil BIIarOEMKOCTH U
BBIIEPKAIN TIPU STOM BIAXKHOCTHA HE MeHee 2 Hell.

B xonme uccnenoBaHus MIPUMEHSIJIM MeToHd, “Je3-
BUi1”, OCHOBAaHHBII Ha pacCceYeHUM OJIM3KUX K HACHI-
IIEHWIO BOMOM arperatoB JIE3BUEM M ONpeleIeHUN
MpeaebHOTO HaNpsSDKeHUsT WX paspylieHust [12].
I1pu moaroToBKe 0OpPa3LOB MJIST UCCIIEIOBAHUS II0U-
BBI IPOCEMBAJIM Yepe3 CUTa, OTOeIsIsI ppaknnio 4.5—

5 MM.

B xone usmepeHus arperaTbl moMelaiyd B Kacce-
Ty, IPEICTABIISIIONIYIO OO0 3 TTapbl A TIOMUHUEBBIX
YIOJIKOB, 3aKpEIUIEHHbIX TakKMM OO0Opa3oM, 4TOObI
yToJ1 ObLI OPUEHTUPOBAH 10 HAIIPaBJIEHUIO IeiCTBUS
CUJIBI TSKeCTU. B HUDKHEN JyacTu yroika ObUIM pas3-
MelIEeHbl (PUTUIIN U3 XJIOMTYATOOYMaKHOM TKaHM.

B amroMuHueBbIe YyroJiKi Ha (PUTUIN YKJIaAbIBaIU
o 14 MoyBeHHBIX arperaToB Tak, YTOObl OHU Kaca-
much npyr apyra. IlocpencTBoM BaKyyMHUpOBaHUS
yIaJIsUId U3 arperaToB BO3ayX B TeUYeHUE 15 MUH mpu
paspexenun 15 kIla.

ITocne ynmajneHUsT BOo3AyXa M3 arperaToB KacceTy
repeMellair B 5KCUKaTOpe TaK, YTOOBI (DU TUIIH TIPU-
IIUTM B KOHTAKT C BOJIOIA, M arperaThbl B BaKyyme 4epe3
GUTUIN KaNWUISIPHO YBJIAXHSUIMCh OO0 3HAYEHMWIA,
OIM3KUX K HACHIIIeHWIO. BBy HEOMMHAKOBOIT cMa-
YMBAaeMOCTU arperaToB Pa3IMYHBIX MOYBEHHBIX TH-
OB, JJIS KaXJOro M3 HUX BpeMs KalMJIISIPHOTO
YBIIAXKHEHMUS TIOA0Mpany MHAUBUAYyanbHO. Tak, Ha-
mpuMep, 1jisi 00pa3l0B YEPHO3EMOB BPEMSI YBIAKHE -
HUs coctaBujio 30 MUH, UIST CEPOI JISCHOM U IEPHO-
BO-TIOJI30JIUCTOM ITOYB — 15 MUH.

ITocne yBnaxkHeHMsI arperaToB B BaKyyMe KacceTy
M3BJIeKaJIM U3 9KCUKATOpa ¥ MOMEIIaId B PacHojIo-
KEHHYIO Ha Becax eMKOCTh C BOJIOII TAKUM 00pa3oM,
YTOOBbI (PUTUIIM TION arperataMu oOecriedyuBaId CO-
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XpaHeHWEe HACHIIIEeHUs MX BOMOM, TOCTUTHYTOE Ha
aTane BaKyyMUpPOBaHMUSL.

3areM Ha JUHEIHO pacHOJIOXEHHbIE arperathbl
MoMellaanl yCTPOMCTBO, MPeACTaBIsIIolIee COOO0 TBa
nmapajjieabHO PacIoOKeHHBIX JIe3BUSI, 3aKperlieH-
HbIE Ha MJIOIIAJKE, HA KOTOPYIO YCTAHABIMBAJIM CTa-
KaHYUK C MEpHOI IIKanoii. Jlo6aBisist TIeCOK B CTa-
KaHYMK, MOBBIIIAIM HArPYy3KY Ha arperatbl, KOTOPYIO
¢dUKcHpoBaIu MPU MOMOIIM BECOB.

C 1enplo cTaHIApTU3ALIMU MOJIYYaeMbIX JaHHBIX
paccUMUThIBAIM TIPENeSIbHOE COMPOTUBIIEHUE pa3py-
IIEHUsI arperaToB. DKCHEPUMEHTAJILHO OIlpenelisie-
MYIO Harpy3Ky B rpaMmMax BbIpakajii B MUJUTMHBIOTO-
Hax (MH) Ha arperar.

OTMeTHUM, 4TO KO3GOUIUEHT KOPPEJISILIUUA MEX-
Iy 3HAYEHUSIMU YCTOMYMBOCTU BOIOHACHIIIEHHBIX
arperaToB, MOJYYEHHBIX C MTOMOIIBIO MeToIa “JIe3-
BUIi”, U BOJOYCTOMYMBOCTBIO MO METOAY MOKPOIO
MPOCENBAHUS COCTABISET CBhIIIe 85% [12], 4TO MO3-
BOJISIET UCTIOJIb30BaTh METO/I JIE3BUI HE TOJbKO LIS
OIIEHKM MEXaHUYECKON IMPOYHOCTU arperaTtoB, HO
TakXe UX BOJIOYCTOMYMBOCTH.

I1pu n3yyeHUM BIMSHUS TeMIlepaTypbl Ha BOOO-
YCTOMYMBOCTh TOYBEHHOUW CTPYKTYPbl ITOMEIIAIN
KacceTy ¢ oopa3uamMu (Iocjie BAKYyMUPOBaHUS U Ka-
MAJUISIPHOTO YBJAXHEHUSI arperaTroB) Ion MHQpa-
KPaCHYIO JIaMITy IS UX HarpeBaHMsI WU B XOJIOINIIb-
HUK 11 oxjaaxnaeHust. IlpemorBpallieHre BBICHIXa-
HUSI arperatoB JOCTUTAIM MYTeM IOAACPXKAHUSI UX
KarnuUISpHOIO KOHTaKTa C BOAON 4Yepe3 (UTUIIM.
M3mepeHne BOMOYCTOMUMBOCTU IPOBOIWIA OIHO-
BPEMEHHO C ONpeeIecHUEM TeMIIepaTyphl.

Ha nepBomM aTarie nccienoBaHus U3ydaivi MOYBEH-
HbIe 00pa3lbl, He ITOABEPraBIIMecs BEICYIINBAHUIO 10
BO3IYITHO-CYXOIO COCTOSHUS. bBbUIO yCTaHOBIEHO
(puc. 1—3), 4TO BOOOYCTOMYMBOCTb arperaToB UCXO/I-
HBIX 00pa3loB BCeX TUIIOB MOYB MOBBIIIAJIACH C PO-
ctoM TemmnepaTryphsl. I[Ipn ocTEIBAHMM arperaToB IO
KOMHATHOM TeMIepaTypbl MX BOOOYCTOMUYMBOCTb
CHMZKaJIach 10 HadaJbHBIX 3HaUYeHUil. B xone mn3me-
pPEHUSI BOIOYCTOMUYMBOCTU IIOYBEHHBIX arperaToB
pU IIOHMKEHHBIX TeMIleparypax €€ 3HadyeHUs
YMEHBIIAJIMChH. DTU PE3yIbTaThl HOATBEPAIN IPEI-
MOJIOXEHNE O TOM, YTO B OCHOBE MEXaHM3Ma BOIO-
YCTOMYMBOCTU I1OYB, HE IOABEPTaBIINXCS] BBICYIIIM-
BaHMUIO, JiexXaT TUAPOMDOOHBIE CBSI3U.

Ha BTopoM 3Tamne paGoThbl OIpeneIsiyii BIUSTHUE
TeMIIEpaTyphbl HA BOIOYCTOMUYMBOCTh arperaToB, KO-
TOpble OBUIM NPEIBApPUTENIbHO BBICYLIEHBI JO BO3-

IYIIHO-CYXOTO COCTOsIHUA'. XOpOoUIo BHUIHO, YTO
MaHHOE CBOMCTBO IUIST BCEX M3YYEeHHBIX ITOYB HE CO-
OTBETCTBOBAJIO Pe3yJabTaraM, ITOTYIYCHHBIM IS WC-
XOIHBIX TTOYB (HM Ha KOJUYECTBEHHOM, HU JaXe Ha
Ka4yeCTBEHHOM YpPOBHE) — BOIOYCTONYMBOCTH OCTa-
BaJIaCch IPaKTUIECKM HEM3MEHHOI (puc. 4).

! Cornacho tpeboBaHusM ['OCT 58595-2019. [MouBwl. OT6OpP
npo6.
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Puc. 1. Biusinue TemnepaTypbl Ha BOJOYCTOMYMBOCTD ar-
peraToB YepHO3eMa BbIILEJIOYEHHOTO.
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Puc. 3. BiimstHue TemrepaTypbl Ha BOTOYCTOMYMBOCTb ar-
peraTtoB Cepoii JIECHOM MOYBBI.

I[MpuHMMasa BO BHUMAaHUE, YTO IIPOYHOCTh THIPO-
(OOHBIX CBSI3€i IIPY MOBHIIIICHUY TEMIIEPATYPhI pac-
TET, a TUAPOMUIILHBIX CBSI3EM CHUXKAETCS, MOJydeH-
Hble JaHHbIE 0 HEU3MEHHOCTU BEJIUYUH BOJIOYCTOM-
YUBOCTH MOXKHO OOBSICHUTbH, €CIIM MPEOIIOI0XKUTh
COBMECTHOE YYaCTHE B BOIOYCTOMYMBOCTA 00pa31ioB
MOYB, MPOULICAIINX YePe3 CTAAUIO BBICYIIIMBAHUS 10
BO3AYIIHO-CYXOI0 COCTOSIHUSI, KaK TUAPO(POOHBIX,
TaK ¥ TUAPO(PUIBHBIX cBsI3eil. DaKTUYECKU 3TU pe-
3yJbTAaThl CBUACTEIBCTBYIOT O CHJIBHOM M3MEHEHUU
CTPYKTYPHOM OpraHu3anuu Io4YB IpU BhICYIIIMBAHUN
W HEKOPPEKTHOCTHU MCIIOJIb30BaHUsI 00pa3lioB, Mpo-
MISAIINX Yepe3 CTaauIo BEICYIINBAHUS, IJIsI OIpeIe-
JIEHUSI BOOOYCTOMYMBOCTH ITOYB.
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Puc. 2. BiusiHue TemiepaTypbl Ha BOOIOYCTOMYMBOCTb ar-
peraToB AepHOBO-MOA30IUCTOM TTOYBBI.
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Puc. 4. BausHue temrepaTypbl Ha BOIOYCTOMYMBOCTH
BBICYIIIEHHBIX arperaToB pa3HbIX TUII ITOYB (1 — 1epHOBO-
MOI30JIMCTOM IMOYBBI, 2 — CepOii JIECHOI MTOYBHI, 3 — Yyep-
HO3eMa).

ITpu aHanuze JquTepaTtypbl Mbl OTMEUYAJIM BBIIIE,
YTO BOJOYCTOWUYMBOCTH TOYB, C OIHOI CTOPOHBI,
onpenesieTcss TUAPoPOOHBIMU CBSI3SIMH, a C IPYTroi
CTOPOHBI, B IUTepaType MokazaHo [13, 14], yTo Bax-
HYIO POJIb UMEIOT JIA0MJIbHBIE (TUAPODIILHEIE) KOM-
MOHEHThl rymyca. OTpullaTh KOPPEKTHOCTb MOJY-
YEeHHBIX TaHHBIX HET HUKAKuX ocHOoBaHUi1. [ToaTomy
MOXHO yTBEpXIaTb, YTO JUISI MOBBIIIEHUS BOIO-
YCTOMUYMBOCTU HEOOXOAMMO CYlLIIECTBOBAHUE B MIOUBE
ruapo(dOOHBIX U TUAPOMUIBHBIX COETUHEHUN TYMU-
HOBBIX BEIIECTB, 00eCTIeYNBAIOIIMX HAIMYNE B [TOUBE
CBsI3eil 00OUX TUIIOB.

OO0ObsICHEHHE 3TOMY MOXET OBITh TaHO Ha OCHOBE
OIIMCAHHOTO B pabdorte [ 15] MexaHM3Ma BOIOYCTOMYIM -
TOoM 513
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BOCTH, COCTOSIIIIETO B 0Opa3oBaHWM THAPO(POOHBIX
CBsI3eit MEeX Iy HaAMOJIEKYISIpHBIMUA 00pa30BaHUSIMU
13 TYMUHOBBIX BEIIIECTB — (DpaKTaIbHBIMU KJIaCTepa-
mu (D-xnactepaMu), UMEIOIIUMU JIEHAPUTHYIO
CTpYKTYpy. IIpouHOCTb CBSI3U MexXay ABymMs D-Kia-
CcTepaMM OIIPEALIISICTCS KOJIMYECTBOM ruapodOOHBIX
CBSI3€M MeXOy HUMU: YeM OOJIbIIE CBI3€li, TEM BBIIIIE
ycToitunBoCTb. [IpouHbie cBsI3u Mexkay P-KitacTepa-
MU MOTYT BO3HUKHYTb, €CJIM OHU OYIyT B3aUMOIeii-
CTBOBaTh MEXIy CO00Ii He uepe3 TOUYeYHbIe THUAPO-
¢GoOHBIE KOHTAKThl Ha ITOBEPXHOCTU OTHCIbHBIX
“BeTBEi1”, a yepe3 MHOXECTBO TMAPOPOOHBIX KOH-
TaKTOB, BO3HUKAIOIINX IIPY CLIETUIEHUM HECKOIbKUX
“BerBeit”. Takoe B3aMMOIeiICTBHIE BO3MOXKHO TOJIBKO
MIpY HAJIMYUU TUAPOGUILHBIX YYaCTKOB C MOHHBIMU
atMocdepaMi, BHIIOJHSIOMUMY (HYHKIIUIO ITPOTEK-
TopoB. OHU, MOAOOHO OJHOMMEHHO 3apsSKEHHBIM
MarHuTam, OTTajJkuBaloT “BeTBu” M-KIacTepoB IpyT
OT IpyTa, TeM CaMbIM cO3IaBas “Kopumop”, obecre-
YMBAIOIIM 00JIee IITy0oKOoe B3aUMOIIPOHUKHOBEHUE
aTuX “BeTBeli”. B pesyibTaTe BMECTO OAMHOYHBIX
TUAPOOOOHBIX KOHTAKTOB MEXIY OTIETbHBIMU “BET-
BsiMu” P-KJIaCTEPOB MEXAY HUMHU BO3HUKAIOT MHO-
XKEeCTBeHHbIE TUAPOMOOHBIE KOHTAKThI, 3HAYUTE/Ib-
HO MOBHIIIAIOIINE BOAOYCTOMYMBOCTD. B IpoTMBHOM
ciydae B3aumoseiicteue mexny d-kimacrepamu Oy-
JIET IIPOUCXOINTh Yepe3 HeOOIbIIOe YMCIO TOYEK Ha
MX MOBEPXHOCTH, YTO HE MOXKET 0OECIIeYUTh BBHICO-
KYI0 BOIOYCTOMYMBOCTD ITOYB.

BBIBO/IbI

1. O6GHapyXeHO yBeIM4eHNEe BOIOYCTONINBOCTU
ITOYBEHHBIX arperaToB C POCTOM TEeMIIEPATypPHI ISt
00pa31oB, He TTOABEPTaBIINXCS BBICYIIMBAHUIO. DTO
TOBOPUT O BeayIeit poiau THapodoOHBIX CBA3ei, TaK
KaK TP TTOBBIIICHUY TeMITepaTyphbl NX 9HEPTHUsl TaK-
K€ Bo3pacraer.

2. Ha mouBeHHBIX 00pa3iiax, MpOXOOWBIINX CTa-
JWIO BICYIIMBAHUA JO BO3AYIHIHO-CYXOIo COCTOSIHUS,
He OOHaApy:XKEHO BIIMSIHUSI TeMIEpaTypbl Ha BOIO-
YCTOMYMBOCTD. JIJIsT OOBSICHEHUSI 3TUX Pe3yIbTaTOB
BBIABUHYTO ITPEAITOJIOKECHME, YTO ITPU BBICYILIMBAHUU
00pa3loB IOYB TUAPOGOOHBIE W TUAPOGUILHEIE
CBSI3U IEHCTBYIOT pa3HoHarpaBlieHHO. [1pu aToM 1o
CYMMAapHOM BHEPTUU 3TU CBSI3U OKa3bIBAIOTCS PaB-
HBI, IO3TOMY HAUMHAIOT YPaBHOBEIINBATh APYT APY-
ra U 3HaueHUE BOJOYCTOMYMBOCTU OCTAeTCSd HEU3-
MCHHBIM.

3. INomyyeHHBIC pe3yabTaThl CBUACTEIBCTBYIOT O
CWJIBHOM M3MEHEHUU CTPYKTYPHOU OpraHu3anuu
MOYBEHHBIX 00PA3L0B MPU BLICYIIMBAHUU U HEKOP-
PEKTHOCTU OIpeAccHUS BOIOYCTOMUYMBOCTA Ha
9TUX oOpa3lax.
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THE NARURE OF BONDS IN THE FORMATION
OF WATER STABILITY OF SOIL AGGREGATES

G. N. Fedotov*#, Corresponding Member of the RAS S. A. Shoba?, D. A. Ushkova?,
I. V. Gorepekin“, and A. P. Shvarov*

4Lomonosov Moscow State University, Moscow, Russian Federation
* E-mail: gennadiy. fedotov@gmail.com

There is an opinion that water stability is provided by hydrophobic bonds between organic soil particles, how-
ever, there are works in which the main role in the occurrence of this property is assigned to the presence of
hydrophilic organic substances in soils. The aim of the study was to clarify the nature of the bonds (hydro-
philic or hydrophobic) that ensure the water stability of soils. The work used samples of sod-podzolic and gray
forest soil, as well as leached chernozem. Experiments on the assessment of water stability were carried out by
the method of “blades”. It is based on the dissection of linearly arranged aggregates, which were previously
moistened in vacuum to values close to saturation. The energy of hydrophobic bonds depends on tempera-
ture, so the effect of temperature on the determined value of water stability was studied. Experiments have
shown that with an increase in temperature, the water stability of aggregates stored in a wet state from the mo-
ment of selection increased, and with a decrease, it fell. This indicates the leading role of hydrophobic bonds
in the formation of water stability. For samples dried to an air-dry state, moistened again and kept in a wet
state for more than 2 weeks, no temperature dependence of water stability was found. Taking into account that
the strength of hydrophobic bonds increases with increasing temperature, and hydrophilic bonds decreases,
the data obtained on the immutability of water stability values can be explained if we assume the joint partic-
ipation of both hydrophobic and hydrophilic bonds in the water stability of soil samples that have passed
through the stage of drying to an air-dry state. In fact, these results indicate a strong change in the structural
organization of soils during drying.

Keywords: water stability and organic matter of soils, hydrophilic and hydrophobic bonds, the effect of tem-
perature on water stability
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