TEXHUYECKHUE HAYKHU

DOI 10.12737/2073-0462-2025-1-75-81
YK 620.193.23
NCNOJIb3OBAHUE BUOPA3JIAT'AEMBIX MATEPUAJIOB JUIS SAIITATHI
CEJIbCKOXO3sMCTBEHHOU TEXHUKH OT KOPPO3UU
A.T. CmupHos, U. U. Makcumos, M. H. Kanumysuima

Pedepat. Bri0Oop BHIa 3alIUTHOrO CPEACTBA OT KOPPO3WH JAETAJNCH CElbCKOXO035IMCTBEHHBIX
MaIlIMH 0OYCIIOBIICH IPEX/IE BCETO COXPAHHOCTHIO 3alllUIAaeMBIX IOBEPXHOCTEH B Hepaboune Tepro/Ibl
1 DKOJIOTHYECKOI 0e30I1aCHOCTHIO TPH TTONAIaHUU 3alIUTHBIX CPE/ICTB B PE3YNIbTaTe NX JKCILTyaTalliu:
00paboTKe TOUBHI, MIOCEBE, ITOCAKE, YOOPKE CEIbCKOX 035IMCTBEHHBIX KYABTYP H T.JA. MI3BECTHBI MHOXeE-
CTBO CPE/ICTB IPOTUBOKOPPO3MOHHOW 3AIIUTHI: BOCCTAHOBJICHHE HAYaIbHBIX JIAKOKPACOYHBIX IOKPHI-
TH, MCIOJIb30BaHUE BPEMEHHBIX 3alIMTHBIX COCTaBOB (OMTYM, Macia, mpeoOpa3oBaTeld PXKaBUUH H
UHTHOMTOPBI KOPPO3HMH, B PEAKHX cCiydasx npumeHsror cmasku [1BK, wHrnOupoBaHHBIE cocTaBbl
HI'-204, HI'-203, «KopMuH», BOJHO-BOCKOBBIE COCTaBbI 1 Jp.). [lepeuncieHHble cpecTBa UMEIOT Psijl
HEJJOCTATKOB: JIOPOT'OBU3HA, BBICOKAs! TPYOEMKOCTh HAHECEHHSI U PACKOHCEPBAIMHU 3aIIUTHBIX, a TAKXKe
HETaTUBHBIE SKOJIOTHYECKHE MTOCIECTBUS. B CBSA3M ¢ M3II0KEHHBIM LIelb pabOThl — ONpelelieHHe Mpo-
THUBOKOPPO3HOHHBIX CBOWCTB TOIUIEHBIX KMBOTHBIX XHPOB KaK CPABHUTENHHO HEJJOPOTUX U IKOJIOTHYE-
CKHM 0e30MacHBIX MaTepuaioB. J[s JocTKeHHs yka3aHHOH IeiaH ObLIM TPOBENCHBI MUCCIIEAOBAHUS C
UCIIOJIb30BaHUEM 00pa31ioB U3 cTaiau CT.3, MOKPBITHIX TOIUIEHBIMH TOBSKBUM, KOHCKHM W CBUHBIM JKH-
pamu. Hccnenyembie oOpasipl MPeABAPUTENIHLHO B3BEIIMBAINCH, MTOKPBHIBAINCH C COOTBETCTBYIONIUMHU
YKHPaMHU ¥ pa3Melanuch 1mnoj| HaBecoM ¢ Hosiops 2019 roxa no centsops 2020 ropa. CnenyeT 3aMeTHTb,
YTO COXpPaHHOCTH )KI/IpOBOI‘/II IUICHKU 3aBHCUT OT €€ TOJIIIMHBI U IIOrOJHO-KIIMMATHYCCKHUX yCJ'lOBPIﬁ. B
npolecce HaOIOICHUH €KeMECSIYHO KOHTPOJIMPOBAIN COXPAaHHOCTh M COCTOSIHHME TIOKPBITHIA, onpee-
JISUTM Maccy oOpaslioB, a TAKKe MPU €KEAHEBHOM OCMOTpe (PUKCHPOBAINCH MOMEHTHI MTOSIBJICHHUS KOP-
posuu, M3mepeHus nokasaiyu pa3BUTUE KOPPO3UOHHBIX IPOLECCOB IIPU OTPULATEIBHBIX TEMIIEPATYpax
(-4...-5°C) u oTHOCUTENBHON BIIAXKHOCTH BO3Ayxa B mpezenax 75...85%. Cnenyer oTMeTHTH, YTO Ha
HE3alMIICHHBIX 00pa3ax BHEUIHUE [IPOSIBICHUS KOPPO3UHU HAOIOAAI0TCs ¢ MapTa Mecsiia. O0pasiibl ¢
TUIEHKaMH TOBSDKBETO KHpa MOKA3hIBAIOT TPEXKPATHOE CHUKEHHE CKOPOCTH KOPPO3UH TI0 CPABHEHHIO C
He3alMIIeHHBIMU. Ha o0pa3nax ¢ MOKPBITHAMH M3 CBHHOIO M KOHCKOI'O YKHPOB KOPPO3HUS
He HaOJojaeTcs.

KualoueBble cjioBa: xpaHeHHE, KOPpPO3Us, TOIJICHBIE KUPHI, 3aIIUTHOE MOKPBITHE, CKOPOCTh
KOpPO3UH, PACKOHCEPBAIIHSL.

Beenenne. Mcnonb3yeMbie B CENbCKOM XO- 1o 3aBepiieHMM Nepuoja aKTUBHOI'O UCIONb-
34HCTBE MAIIMHBI KaK MI1 OOpaOOTKM IIOYBBI,  30BAHMS CEJILCKOXO3SHCTBEHHBIE MAIIMHBI IOA-
IoceBa M MOCAAKH, YOOPKH ypoxkas, Tak M IUIi  JIeKaT IIOCTAaHOBKE Ha KpPaTKOBPEMEHHOE WIIH
ero mnepepabOTKH OTJIMYAIOTCS KPaTKOBPEMEH-  JUIMTENbHOE XpaHeHue. Ha cenbckoxo3siicTBeH-
HBIM IIEPHOJOM HCIIOIb30BaHUSA 3a CE30H M JUIM-  HBIX NPENNPUATHAX YacTO NPAKTHKYETCsl BapH-
TENBHBIM TIOCJIEAYIOIIMM TE€PHOIOM XpPaHEHHUS. aHT, KOTJja MallIWHbI, UCIIOIb3yeMbI€ B BECCHHUN
Ilepron pabOTBI JUIi MHOTHX CEIbCKOXO3SIH-  IEPUOA, MPOXOMAT OYMCTKY TOJIBKO OT IOYBEH-
CTBEHHBIX MallIuH cocTaBisieT MeHee 10% OT kKa-  HBIX M pacTUTENbHBIX 3arpssHeHud. Jlo Hauama
JICHIApHOTO BpeMeHH roja. HecMoTps Ha KOpOT- ~ OCEHHHX pabOT OHM YCTaHABIMBAIOTCS Ha IUIO-

KWE€ CPOKH HCIOJIB30BAHWS, OHU IIOABEPIKCHBI mIaIKu BPEMCHHOI'0 XpaHCHU 06e3 BOCCTaHOBIIC-
3HAYHUTEIIFHBIM M3HOCAM 3a CUET BO3ICHCTBHS Ha HHUA U3HOIICHHBIX 3alIUTHBIX HOKpLITHﬁ. OCHOB-

¥X pabodre IOBEpXHOCTH 00pabaThIBa€MOro TeX- HBIE pabOoThI TIO MOJITOTOBKE K JITUTEIHLHOMY Xpa-
HOJIOTHYECKOro Matepuana. Jlius mouBooOpaba-  HEHHMIO MPOBOAATCA IO 3aBEPIICHHH OCCHHETO
THIBAIOIINX, TOCEBHBIX M TMOCAJOYHBIX MAIIMH  MEPHOA MCIOIb30BAHUS.

TAKOBBIMU SIBJISIIOTCS TI0YBA U BBICEBAEMBIE MaTe- IlogroroBka K XpaHEHHIO HAYWHAETCA C
puansl. B GonbIIMHCTBE CIydaeB Al KOHTAKTH-  IPOBENEHHMS  OYHCTHTENLHO-MOEYHBIX  Pabor,
PYIOIIMX TMOBEPXHOCTEH OHM MPEACTAaBISAIOT CO-  MPETHA3HAYEHHBIX Ui YJAJCHHS C IIOBEPXHO-
0011 abpa3uB, aKTUBHO W3HAIIMBAOIIINA JIAKOKpPa- CTe MalluH 3arps3HeHMd B BUAE IIbUIY,
COYHBIC TIOKPBHITHSI W 3alIUTHBIE MaTepHalbl, &  OCTAaTKOB TEXHOJIOTMYECKMX cpel. Tak Kak
TaK)Ke METaJJI C TOBEPXHOCTH NeTaneil. AHamo-  OONBIIMHCTBO MAIIMH XPAaHATCS Ha OTKPBITHIX
TMYHOE BO3ICHCTBHME HA IIOBEPXHOCTH MAIIMH  IUIOMAAKAaX, TO OHM MOABEPKEHBI JCHCTBHIO
OKa3BIBAIOT U JIpyrue 00padaThIBAEMBbIE TEXHONO- aTMocepHBIX (PaKTOpOB: mepernagaM TeMIiepa-
rudeckue marepuansl. CTENeHp WX BIWSIHMS Ha  Typ, BJIQXHOCTH BO3/1yXa, CONHEYHOH pajua-
W3HOC TIOBEPXHOCTEW 3aBUCUT OT (U3MKO- MM, OCaJKaM M BeTpoBOil Harpyske. CoBmect-
XMMHYECKHX CBOMCTB 00padaThIBaeMOro MaTtepu-  HOE BIUSHHE aTtMocepHBIX  (aKTOpoB U
aya, XapaxkTepa M IPOAODKUTEIBHOCTH €ro BO3-  OCTaTKOB TEXHOJOTHUYECKOH Cpelpl MOXKET 3Ha-
JeicTBus. B pesynbrare, mocie nmepruoaa WHTEH-  YWTENBHO TIOBIHUATH HA pa3sBUTHE KOPPO3MOH-
CHBHOW DJKCIUTyaTallMH, ITOBEPXHOCTH JAETajleld,  HBIX INPOIECCOB HA JETAIIX MAIlNH, OCOOCHHO
BO3/ICHCTBYIOINX C 00pabaThiBaeMOil TEXHOJNO-  Ha IOBEPXHOCTSIX, HE HMEIOMIMX IMPOTHBOKOP-
TMYECKOW Cpefoi, OKAa3bIBAIOTCS JIMIIEHHBIMH  PO3MOHHOM 3amuThl. OmHcaHue JIIUTEIHHOTO
3aIUTHBIX TOKPBITHH (JJAKOKPACOYHBIX U NMPOTH-  BO3AEHCTBUS aTMoc(epHBIX (JaKTOpOB HA KOp-
BOKOPPO3UOHHBIX). po3uio netaneil CeabCKOXO3SHCTBEHHBIX MAallnH
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OTpaXXeHBI B psne pabor. COOTBETCTBEHHO,
yKa3aHHblE MallMHbl TPEOYIOT MPOBEICHUS
MEpOIPUATHH TI0 TOArOTOBKE K XPaHEHHIO.
TexHomorm4yeckue MpoOLEcCH MO 3aluTe Ma-
OIMH OT aTMoc(epHOH KOPPO3WHM OIUCAaHBI B
pabore [1]. B pabGore [2] ommchIBaeTcs WHC-
MOJBb30BAHNE  JIOCTYNHBIX ~ MAaTepualioB Ui
TIPUTOTOBJICHUS] TIPOTUBOKOPPO3MOHHBIX 3aIIHT-
HBIX COCTABOB M TEXHOJNOTUS HMX HPHMCHCHUS
JUISL 3alIUTHl CEJIbCKOXO3SHCTBEHHBIX MAIIMH B
MIpoLiecCce MOJATrOTOBKH K XPaHEHHIO.

VYkazaHHbIe BBIIIE (QAKTOPBI CIIOCOOCTBYET
pa3pyLIEHUI0 JIAKOKPACOYHBIX TOKPBITHHA  Ha
rpaHMIaxX M3HOCA, IIOBPEKAEHHBIX YJacTKax,
NPOUCXOJUT TIOCTETIEHHAsl TMOTEpsl MepBOHA-
YaJbHBIX CBOWCTB NPOTHBOKOPPO3MOHHBIX 3a-
IIUTHBIX MAaTepPHANIOB.

[pakTka MOATOTOBKM MAalIMH K JUTHTEIb-
HOMY XpaHEHHIO Ha CEJIbCKOXO3IHCTBEHHBIX
NpeaAnpUuiATUAX IOKa3bIBA€T, YTO BO MHOI'MX HU3
HUX BOCCTAHOBJICHUE 3alIUTHBIX HOKpI)ITI/II‘/II C
UCIIOJIb30BAaHUEM JIAKOKPACOUHBIX MaTepHajioB
HE TPOBOJIMTCS.

21.]'15[ 3alUThI MOBPEKACHHBIX Y4acCTKOB
pabo4ynx TOBEPXHOCTEH MalIMH OT KOPPO3UH
UCIIOJB3YIOT B OCHOBHOM COCT@Bbl, BKJIFOYAlO-
mye OWTyM, Macia, NpeoOpa3oBaTeNy prKaB-
YMH M MHTUOMTOpPHI KOppo3uu. B pemxux ciy-
yasix npumMensitor cmasku [IBK, uaHrubuposan-

Hele coctaBel HI-204, HI'-203, «Kopmuny,
BOJIHO-BOCKOBBIE COCTaBBbI U JIP.
VYkazaHHbIE 3aIUTHBIE COCTaBbl TpPEOYIOT

yIaleHUs B IIpOIecce CHATHA C XpaHEeHHs,
COOTBETCTBEHHO, YBEITMYUBAIOTCS 3aTpartsl
TpyHa, CpencTB " MaTepHaioB IS
9THX  Ueneil. B OONBUIMHCTBE  CiiydaeB
paboTBl MO0  pacKOHCEPBAIMM  3aIUIICHHBIX
MMOBEPXHOCTEH HE MPOBOAATCS, IO3TOMY 3a-

IIUTHBIE COCTaBbl IONAJAIOT B IOYBY, B TEX-
HOJIOTHUYECKYIO cpeny, B MPOYKTHI
PacTCHUEBOACTBA.

Hcxonst w3 BbIIE M3JIOKEHHOI'O CJEIYET,
YTO JJIsl MOCTAHOBKM HAa KPAaTKOBPEMEHHOE U
JUTUTEIIbHOE XPAHEHUE CEIbCKOX O3SIMCTBEHHBIX
MaIliH HEOOXOJMMBI JOCTYIHBIE M HEIOpOTrHe
MIPOTUBOKOPPO3UOHHBIEC 3AIIUTHBIE MAaTepHaIbL.
PaGorel 1O pa3paboTke Takux MarepuaioB
BEAYTCAd B pPa3HbIX HAIPaBJICHUAX, TaK aBTOPbI
B craThe [3] mpemnararoT HCIOIB30BATH aTMO-
cepocToiknii Ma3yT ¢ m00aBICHHEM HWHTHOU-
pYyIOIIMX TIpHCaloK, B pabore [4] mpennaraer-
Cs TIPOM3BOAMTH 3aIlIUTHBIE MaTepuaibl B
YCIOBHSAX  CEITbCKOXO3SMCTBEHHBIX — HPEIIpHs-
TH Ha OCHOBE OTPaOOTaHHBIX MOTOPHBIX Ma-
cen. CHWXEHHE 3aTpaT Ha XpaHEHHE MallliH
MOXHO JOCTHYb COKpalleHHeM paboT 1Mo pac-
KOHCEepBalMi 0e3 HAHECCHUS Bpeaa SKOJOTHH.
Junst aTHX 1enel nenecooOpasHbIM SBISETCS HC-
MOJTb30BaHNE MaTEepPHaIoB, OOJIAAIOMINX CBOM-
CTBaMH €CTECTBEHHOT'O Pa3JIOKEHUs, TAKUMH, KaK
JKUPBI )KUBOTHOT'O IMPOUCXOXKIACHUSA, TEXHOJIOI'MU
HOJIYYeHHUs] KOTOPBIX MPUBEIEHBI B paboTax pas-
HBIMH CII0COOaMHU OMHCaHHI B pabore [5], B TOM
YHUCIIe U KOCTHOTO MHIIEBOTo kupa [6, 7]. Tex-
HOJIOTHSI TIOJyYEHHUS! MOBEPXHOCTHO - aKTUBHBIX
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BEILIECTB CO CBOMCTBAaMH WHTHOMTOPOB aTMO-
cdepHOit KOppO3un u3 OTXOJI0B
MsicorepepadaThIBAIOMNX MPEANPUATHI  Mpea-
craBiieHa B pabote [8]. B pabore [9] paccmarpu-
BAeTCsl COCTaB OTXOJIOB CKOTOOOEH, cojepiKamiei
OpraHW4ecKhe COSIUHEHUS U OMONOrMYEecKH aK-
THUBHBIE BELIECTBA, KOTOphIE MOTyT 3()(EKTUBHO
3aMeIISITh KOPPO3HIO.

OKCHEepUMEHTHI TPOBOANIACH B COOTBETCTBHU
tpedoBanusiv [OCT P 9.905-2007, a taxxe pas-
pabOTaHHOH METO/AMKE, YYHMTHIBAIOIIEH HEeoOXo-
JIIMOCTH TIEPEBO3KH O0pa3IoB ¢ MecTa IpOBelie-

HUS MCCIIEIOBaHUII 10 MeCTa IpPOBEACHUs
3aMepoB.
IIpoTHBOKOPPO3NOHHBIE  CBOMCTBA  XKHUBOT-

HBIX JKHPOB TOITBEPXKICHBI TMPOBEIACHUEM Jia-
OopaTopHBIX HcclenoBaHuid B pabore [10].
[Tony4yeHHBIE pPE3yNbTaThl MOATBEPKIAIOT HX
CIIOCOOHOCTh 3aIlMINATh YEPHBIC METAJUIBI OT
KOPPO3WH B COJICBOM pacTBOpE.

Ienbs paboTBl — oOIpene/eHHE MPOTHBOKOP-
pO3I/IOHHI)IX CBOﬁCTB TOIIJICHHBIX JKUBOTHBIX
)KUpOB B TIPOILIECCE€ TMPOBEACHUS HATYPHBIX
HCCHC}IOBaHHﬁ B CCTCCTBCHHBIX yC.]'IOBI/IﬂX
OKpYXaroulen cpensl.

YcaoBuss, MaTepuaibl
Hcclea0BaHui HCITOJIb30BaIH
TOIUICHBIE JKUBOTHBIC JKUPBL
BSDKWUM, CaJbHbId CBUHOM, HYTPSHOW KOH-
CKHI, COOTBETCTBYIOIINE TpeOOBaHUSIM
I'OCT 25292 — 2017. HccnemoBaHus mpo-
TUBOKOPPO3HOHHBIX CBOWCTB MPOBOAMIM Ha
obpasmax m3 cramu CT.3, MOATOTOBIEHHBIX
B coorBerctBun ¢ I'OCT P 9.905-2007.

u  Metoabl. [l

CllelytoIne
HYTPSIHOM  IO-

Kopposuonnsie morepu 00pa3ioB  3aMepsuid
IPaBUMETPUYECKIM METOJOM C  HCIIOJIb30Ba-
HHEM DJEKTPOHHBIX BecoB RV 274 ¢ Tou-
Hocteio 1o 00,0001 r.

Hdns  osrtoro 'y o0pasnoB  ONpenensiu
HayaJbHYI0 My W KOHEYHYI0 Macchl Mg
Hocie  ymaleHWs — 3alUTHOIO  COCTaBa U
NpPOAYKTOB  Koppo3uu. llepen  HaHeceHHeM

JKHUPOB Ha 00pasipl TOIBSI3BIBAINCH IPOBO-
JIOYHBIE TMOABECHI M3 MEIHOW TIPOBOJIOKU C
JaKOBBIM TIOKpBITHEM. B mporecce wuccneno-
BaHMH BU3yaJIbHO KOHTPOJIMPOBAJIOCH H3Me-
HEHHE BHEUIHEr0 BHJAA 3alUTHBIX MarTepua-
JOB W 00pasmoB.

OKCHepuMeHThl TPOBOAWIACE B  COOTBET-
creun  TpeboBanmam ['OCTP  9.905-2007, a
TaKkKe pa3pabOTaHHOW METOIWKE, YYHUTHIBAIO-
meld HeoOXOOMMOCTh TEPEBO3KH 00pas3IoB ¢
MecTa TPOBEICHMS MCCICNOBaHMHA /10 MecTa
MPOBEICHUSI 3aMEpPOB.

IlogroroBka 00pasmoB K HCCIECAOBAHUSM,
HAHECCHHE 3alUTHBIX MOKPHITHH, KOHTPOIb-
HbIC B3BCIIMBAHWS TPOBOAWINCH B Jlabopa-
TopuM XpaHeHuss MamumH UyBamckodn I'AY
(r. YeOokcapel), pa3BemIMBaHWE s TIPOBE-
JICHUsI HATYPHBIX HCCIEAOBAHUI OCYIIECTBIIS-
om B cenbckod MectHoctm (B 30 kM oT
r. Yebokcapsr).

PasBemmBanne OCYIIECTBIIIOCH oz
HaBECOM, COOTBETCTBYIOIIMM TpeboBanusiM 1'O-
CTy 9909 — 86 (pwuc.l).
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Puc. 1 — Pa3BemmBanue o0pa3ioB Mol HABECOM

Hanecenne »xupoB Ha o00pa3smpl NPOBOIHM-
Jack ¢ Y4eToM TeMIlepaTyp IUIaBICHHA M 3a-
cThIBaHUs kMpoB (Tabn. 1). PaBHOMepHOCTH

pacmpeneNneHusl clos JKHUpa Ha IIOBEPXHOCTH
00pa3LoB  JOCTUTAIIOCH UX IIOJOTPEBOM [0
Temnepatypsl 55-60°C.

Tabnuua 1 - TemnepaTypHble XapaKTEPUCTUKH TOILIEHBIX )KUPOB

R Wi v S v S B
ToBsoxuit 42-49 34-38 IUTOTHAS WK TBepAas
Konckwuii 29-32 29-43 Ma3eo0pa3Has WK [UIOTHAS

CBuUHOI 29.35 2232 Ma3eo0pa3Hasi, 3epHUCTAs UITH
TUIOTHAS

Hanecenne xwupoB Ha o00pa3smpl IMPOBOIM-
Jack C Y4eTOM TeMIlepaTyp IUIaBIeHHS M 3a-
cThiBaHus KUpoB (Tabm. 1). PaBHOMEpHOCTH
pacnpeneneHusi CJOsl JKMpa Ha IOBEPXHOCTH
00pa3loB JOCTHTANOCh HX IOJOTPEBOM 10
TemmepaTypsl 55-60°C.

Hanecenne 3ammrHOrO cocraBa Ha 00pas-
IOl MPOBOJWIOCH HMX OKYHaHHEM B MOJOTpe-
TBIE JKUpHL. [IpoBoaMIace cyrodHass BBIIEpXKKa
0o0pa3loB NpH KOMHATHOW TemIepatrype s
3aCTBHIBAHMS JKUPOB WM TPOKANBIBAHMS W3JIHII-
koB. KoHTpomp KonmdecTBa HAHECEHHOTO KH-
pa, €ro IOTepH NPOBOAMINCH 3aMEPOM MAacCChI
00pa3oB ¢ JKUPOM H TIOABECOM [I0 Hadyasa
HUCOBITAHUW W TIOCNIE€ KaXIOM KOHTPOJBHOU
natel. [ 3TOro mMcmonp3oBanmch J1abopatop-
Hble 3nekTpuieckue Becsl BJIP-200 ¢ TouHO-
CTBIO € +0,5 mr. Jlamee c moBepxHOCTEH
00pasloB yAasUIM OCTaTKA JKHpa IPOMBIBKOH
Bomol ¢ 72%-bIM XO3SHMCTBEHHBIM MBLIOM,
MpocylmuBain  (UILTPOBaIbHOW Oymarod. Ha
Bcex oOpasmax yAamsiiM KOPPO3HIO MEXaHHUe-
CKUM CIIOCOOOM /ISl COXpaHeHHs oOpa3oBaB-
merocs okcuaHoro ciog mo I'OCT 9.907-83,
TIPOMBIBATIM IUCTWJUIMPOBAHHON BOJOH, 00€3-
xupuBaid. Jlamee 00pasubl  BBIACPKUBAIH
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B JKCHKAaTOpe B TEYEHHE CyTOK. B KoHue wc-
CIIEIOBAaHUM ONpEJe/sI MacCy OYMIIEHHBIX
obpasmoB my ¢ TowHocteio g0 0,0001r. Cko-
pOCTb KOPpO3UH 00pa3IoB ONpPENEISIN TPaBH-
METPHUYECKHM METOJOM II0 YOBIIM HX MAaccChl
B pacdeTe Ha €QUHUIY IUIOMIAJW B TEUCHHE
3amanHoro Bpemenn mo ['OCT 9.908 — 85.

IIporpamma  uccienoBaHM — yCTaHABIIMBA-
Jack C YYeTOM IIepHoJa XPAHEHUS CEIbCKO-
XO35IUCTBEHHOM TEXHUKM B ycioBusax UYy-
pamickoit PecryOmmkm. MccnemoBanmsi Hadga-
TBl pa3BEIIMBAHMEM IIOATOTOBJICHHBIX 00pas3-
moB ¢ HosOps 2019 roma. B cepemune
Kaxmoro wMmecsama (15 umena) pOBOXMIHCH
CbeMBl YaCTH O00pasloB sl KOHTPOJBHBIX
HaOmIOmeHW W B3BemMBaHud. HaOmromeHus
3aBepmieHsl 15  ceHtsOps 2020 roma. B
mporecce  HaONIOAGHWH  MPOBOAWINCH  KOH-
TPOJb W3MEHEHHWs BHEIIHETO BHJA >KHPOBOTO
TOKPBITHS, TIOBEPXHOCTH O0pa3IoB, a TaKxKe
KIIMMaTHYECKUX  YCIIOBHI:  TeMIiepaTypsl H
CpeIHEH OTHOCHTEIBHOW BIIAXXHOCTH BO3.Y-
xa. CpenHeMecsdHBbIE 3HAYEHHS TEMITEPATYpHI
W BIQXHOCTH BO3AyXa B IIEPHON HCCIIENO-
BaHUH TPUBENCHBI B BUAE TpadUKOB Ha
pucyske 2.
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Puc. 2 — I3MeHeHne KITMMaTHYECKUX YCIIOBUHM B paliOHE UCCIIEOBaHUI

Pesynbratel uM oOcysxneHue. l3meHeHue
BHEIITHEr0 BU/A Pa3BEUIaHHBIX 1107l HABECOM 00-
pa3uoB B 3HAUYMTEIHHON CTEIIEHH 3aBUCHUT OT IIO-
TOJIHBIX YCIOBUM M CBONCTB 3alUTHBIX MOKPbI-
Tuil U3 xkupoB. CONOCTaBICHUE NPUBEJCHHBIX Ha
pucyHke 2 rpadMKOB ¢ W3MEHEHHMSMH BHELIHErO
BUza 00pa3LOB M PAacCUETHBIMHU 3HAUCHUSMH CKO-
pocTell KOppO3MM MOKAa3bIBAIOT HAIMYME CBsI3eH
Mexay HUMHU. Hanbomnee 4yBCTBUTENBHBI K U3Me-
HEHUSM KJIMMaTUYECKUX YCIOBUH oOpasipbl u3
HesaluieHHoi cranmu (puc. 3). B mporecce

HaOJIONICHNI 3a HM3MEHEHHEM BHEIIHEro BHJA
00pa3LoB YCTAHOBJIEHO, YTO IEPBbIC MPU3HAKU
TIOSIBJICHHSI KOPPO3UH Ha 00pa3uax 0e3 MOKpBITHH
HaOMIOJAaloTCd B Hayaje MapTa Mecsilla B BUJE
CIUTOLITHON paBHOMEpPHOW Koppo3ud. Buaumsie
IPU3HAKK KOPPO3MM Ha o00paslax, HOKPBITHIX
TOIJICHBIM TOBSKBUM JKHPOM IOSBJIAIOTCS B all-
pene mecsue (puc. 4). OOpasibl, TOKPBITHIE TOM-
JICHBIMH CBHHBIM M KOHCKUM >KHUPAMH, BUIMMBIX
KOPPO3HUOHHBIX MOBPSKACHUH NO KOHIA Habmio-
JIeHuit He umeroT (puc. 5 u puc. 6).

15.08.20 | [15.08.20

- 5

[15.12.19] [15.01.20] [15.02.20] [15

.03.20] [15.04.20] [15.05.20][15.07.20] [15.08.20] [15.09.20]

Puc. 4 — I3MeHeHne BHEITHETO BUa 00Pa3IOB, IIOKPBITHIX TOBSKBHM JKHPOM
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Puc. 5 — VI3meHeHne BHEIIHET0 BHa 00pa3loB, HOKPHITHIX CBUHBIM )KHPOM
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Puc. 6 — Mi3meHeHHe BHEIIHETO BUIa 00PA3IIOB, MOKPBITHIX KOHCKUM JKUPOM

KonmuuecTBEHHYI0O  OIIEHKY — KOPPO3HOHHBIX
MPOIIECCOB  TAIOT TPaBHUMETPUYCCKHE H3Mepe-
HHUS M3MEHEHHS MacC, HCCIeqyeMbIX 00pas-

OB B Hayale WCCIACJAOBAHMA W  MOCIE
cheMa 4YacTH o00pasioB 1o Mecsam. [lo
pe3yabTaTaM H3MEpEHHil OMpeleNieHbl  CKOpO-

CTH KOPpO3UHM HCCIEAYEMBIX 00pasloB 0e3

6

s 4

M C 3alUTHBIMH TOKPBITHsIMH. [lo HuM
MOCTPOCHBI TOYCYHBIC JUATPaAMMBI 3aBHCHMO-
CTel  CKOpOCTEM KOPPO3WU  METaJUIMYECKUX

00pa3loB BO BpPEeMEHU O€3 3alUTHOro IO-
KPBITUS W 3alMIIEHHBIX TOIUIEHBIMH JKHBOT-
HBIMHA KHPaMH, OINpENCNCHbl WX TeopeTHde-
CKHe ypaBHeHHs (puc. 7).

y = 3,099x°:202
R2=0,834

=

y =0,830x%:527

R2=0.9049
R

CKopocTb Kopposuu,r/m2rog
N

—4—Ct.3 6e3 3awuTel”

== CT.3 C KOHCKMUM XHUPOM

CreneHHan (CT.3 6e3 sawuTtol”)

—— NoauHomuanbHas (CT.3 C KOHCKUM KUPOM)

;949

y=-0,027x2 +0,429x - 1,795
R%=0,968

13 7 8 9
y=-0,023x? +0,387x - 1,910
R2=0,977

10

Bpems , mecausi

~—ll— CT.3 C rOBAXXKbUM XKUPOM

~ CT.3 CO CBUHBIM XUPOM

CrenerHan (CT.3 C roBaXbUM KUPOM)

NoauHomuanbHas (CT.3 CO CBUHBIM KUPOM)

Puc. 7 — VI3mMeHeHus1 CKOpOCTH KOPPO3HH 32 TIEPUO HAOII0ICH I

I'paBuMeTpudeckue  U3MEpPEHHs  [OKa3bIBAIOT
pa3BUTHE KOPPO3HOHHBIX IPOLECCOB IPU OTpHUIIa-
TenbHbIX Temmeparypax (-4...-5°C) u OTHOCHTEINb-
HOH BIaXXHOCTH Bo3dyxa B mpenenax 75 — 85%. C
MOBBIILIEHUEM BJIAXHOCTH BO3JyXa B SHBape Mecsle
3aMEYCHO yBEJIMYEHHWE WHTCHCUBHOCTH KOPPO3HU
HesammieHHoH ctanu. C MapTa 1O HIOHb MECSILbI
TeMIieparypa Bo3AyxXa moBblmaercs a0 +14...15°C,
YTO JO/DKHO BBI3BaTh YBEJIMYEHHE CKOPOCTH KOPpPO-
3UM, OHAKO, CHIDKCHHE BIAXKHOCTH BO3ayxa 10 50-
60% yMeHbIIAeT €ro B YKa3aHHBIA Iepuoid. YBelu-
YeHHe KOPPO3MOHHBIX IIPOLECCOB HAYMHAETCA C
KOHLIA HIONS Mecsla, HECMOTpPS Ha TO, YTO yBeJlInye-
HHE OTHOCHTEIIBHOH BIIQKHOCTH BO3yXa HE3HAUYNTEIb-
HOE, B JJAHHOM CJIy4ae Ha KOPPO3UIO OKa3bIBACT BIMS-
HHe W30BITOYHAs BJara, noiydaemas B pe3ylbTaTe
HaKOIUICHHsl KOHZEHcaTa Ha o0paslax H3-3a BblNajie-
HUS pochl. [lonmydeHHbIe 3aBUCHMOCTH CKOPOCTH KOp-
PO3MHM HE3ALIMIIEHHBIX 00pa3Il0B ONMCHIBAIOTCS ypaB-
HeHHeM cTeneHHol dynkimu y=3,099x**%. Iloctosep-
HOCTb aNIPOKCUMAIIMK TOYEYHOW JAMAarpaMMBbl COCTaB-
nsteT R? =0,834.

CpaBHUBaHHE CKOPOCTEH KOPPO3UM OOpaslios,
3aIIMIIECHHBIX TOIUICHBIM T'OBSHKBHM JKUPOM U 0Oe3 3a-
LIMTHOTO TIOKPBHITHS TIOKa3bIBAET CIOCOOHOCTBH JKHMpa
CHU3MTH JAHHBIH IOKa3aTeNb B HaYaIbHBIA IEPUOJ B
TpU pasa, 10 3aBeplICHHH HAONMIOJICHUH B JBa pasa,
OIMCHIBACTCSl  ypPaBHCHHWEM  CTENEHHON  (QYHKIMH
=0,830x"?7, OBpasmpI, 3aIMIHIICHABIE KAPOM, MEHEE
3aBUCAT OT W3MEHEHHS KINMATHIECKUX YCIOBHH:

79

rpaguKk CKOpPOCTH KOppo3uu Oojiee paBHOMEPHBIA,
JIOCTOBEPHOCTb allPOKCUMAIIMH TOYEYHOH AUarpaMMbl
paBeH R?=0,949. Habnronaercss HeOOJbLIOW CKa4OK B
MapTe Mecdlle, BbI3BaHHBIN OTCIIaMBaHMEM M BbIIajie-
HHEM JKMPOBOT'O CIIOSl B 3MMHHE MECSALBI C IOBEPXHO-
CTH O00pa3loB ¥ 3HAYUTEIbHBIM YMEHBILEHHEM €ro
OCTaBIIeiics TONIIMHBI Ha IMOBEepXHOCTIX. OrcrnauBa-
HHE TPOUCXOAUT U3-32 YBEIMYEHHOH TOJILIMHBI )KUPO-
BOr'O HOKPBITUS B IPOLIECCE HAHECEHMS, CBA3aHHOU ¢
OBICTPBIM 3aCTHIBAHHEM M IOCIIEAYIOLIUM PACTPECKH-
BaHHEM IIpU TOHIKCHUH TeMmepaTypsl (tabu.1). Yse-
JMYEHHE CKOPOCTH KOPpPO3MM 00pas3lioB B HIOJIE-
aBrycTe MEHee HMHTCHCHUBHO, YeM Yy He3alllMIIEHHbBIX
00pa3uoB. OCTaBIIUICS CIOH JKAPOBOrO MOKPBITHS
3aKpbIBaeT JIOCTYIl BJAard K MeTally, MpeloTBpalas
00pa3oBaHUE PIKABUMHEL.

T'paduku u3MeneHuit ckopocteit koppo3un obpas-
1oB 13 craiau CT.3, HOKPBITHIX TOIUICHBIMH KOHCKUM U
CBUHBIMH JKMPaMH IOKa3bIBAIOT, YTO KOPPO3MS B pac-
CMaTpHUBaeMbIii NEPUOJ TMPAKTUYECKH MpPEeKpaliaeTcs
(rpaduku pacronoxeHbl HIKe HylIeBOW TuHUM). JlaH-
HBbIE TPOLIECCHl BO3MOXHBI TOJIBKO B TOM Cllydae, eCiu
TIPOMCXOAUT HE YOBLIIb MacChl UCCIIEAYEMBIX 00pa3IoB,
a ee yBeIMUEHHE. YBEIMUSHHE MacChl 00pa3IoB 00b-
SICHSIETCSL COCTABOM YKUBOTHBIX JKMPOB M MX KaUeCTBOM.
KucnorHoe 4mcrno paccMOTpeHHBIX B PadOTe KHUPOB
Haxomutcs B mpenenax 1,1 — 2,2 mr KOH/r. B pac-
TUIaBJICHHOM BHJIE JKHpP BO3JICHCTBYET Ha IMOBEPXHOCTH
METaJUIMYECKUX O00pa3loB KaK OKUCIUTENb, TaK Kak
JKHPBl B OCHOBHOM COCTOSIT W3 aMMHOKHCIOT [11],

Becmuux Kasanckozo I'AY Ne 1(77) 2025



TEXHUYECKHUE HAYKHU

OKHCIIUTENNbHAs CTAOMIBHOCTh JKUBOTHBIX JKHPOB OCTa-
eTcsi cTaOMiIbHOH B Pa3HBIX  TEXHOIOTHYECKUX
yenoBusix [12], crocoOCTByrOmMX 00pa30BaHUIO TOH-
KOH IUIEHKH OKCHIOB C *keine3oM. IIpoTuBokoppo3noH-
HBIE CBOWCTBAa aMHMHOKHCIIOT TaKKe ITOATBEpP)KICHA B
padore [13]. DTUM OOBACHSAETCA PACIONIOKEHHE T'pa-
(UKOB CKOpOCTEIl KOppO3MH HIKE HYJIEBOH JIMHHM.
Hanmenee mnonBep)keHBI KOPpO3WM 0OpasIbl, ITOKPHI-
ThIe KOHCKUM >KUpOM. B oTiimume ot apyrux, paccMor-
PEHHBIX B paboTe, KOHCKHH XKHp oOiazaer Oonee HU3-
KO TeMIIepaTypoil IUIaBIEHHs, oOpa3yeT Ha IOBEpX-
HOCTH TOHKHH CIIOH TOKPBITHS, JOJNbIIE HAXOIWUTCS B
JKUIKOM COCTOSTHHH, COOTBETCTBEHHO, €0 KOMIIOHEH-
THl pearupyloT C MOBEPXHOCTHIO MeTayuia Ooliee Ipo-
nokutensHoe Bpemst. Ilox BozgelicTBrEM KOMIIOHEH-
TOB JKHPOB Ha TIOBEPXHOCTH MeTaJlla 00pa3yeTcsl TOH-
KUA OKCHUIHBIN CJIOH, 3alUINAIOIINKI JKeae30 OT JeH-
CTBHSl OKpYXXalomled cpeabl, COOTBETCTBEHHO, HE3Ha-
YUTENIPHO yBENMYMBAeTCs Macca oOpasmoB. Tak Kak
TOBSDKMI JKHp HMMeeT Ooiee BBICOKYIO TEMIIEpaTypy
TUTABJICHUS U 3aCTHIBAHUS, TO BPEMs PEAKIIMH €ro KOM-
MTOHEHTOB C JXKEJIe30M OrpaHWYeHO, 00pPa30BaHHUE OKHC-
HOMH TUTEHKH HE TIPOHCXONT.

BoiBoabl. 1. IleHKH W3 TOIUIEHOTO TOBSDKBETO
JKHpa 3aMeIUISIOT CKOPOCTh KOPPO3HMU Ha 00pasnax u3
craiu Cr.3 Gosee yeM B TpH pa3a, a CBUHOTO M KOHCKO-
ro J)KUpOB — Oojiee YeM B IISITh pa3 B €CTECTBEHHBIX
YCIIOBHSIX OKPY)KAIOIIEeH Cpelipl M0 CPaBHEHHIO C He3a-
IIMIIEHHBIME 0Opastamu. OOpasipl, 3aliuIIeHHbIe OT
KOPPO3HMH KUBOTHBIMU JXKMPaMH, YCTOHYMBBI NPOTHB
KOPPO3MH Ha BECh MEPUOJ XPAaHSHHUs MalIUH (¢ HOAODS
IO CEHTSIOPb MECSIIbI).

2. YBenuyeHue TeMIEpaTypbl B PAacCMOTPEHHBIN
nepuof ¢ -5°C o +20°C BeneT K yBEIMYEHUIO CKOPO-
CTU KOPPO3MHU HE3AIIMIIEHHBIX 00pa3loB MOYTH B TPU
pasa, IpH 3TOM Yy 3aIUMIIECHHBIX XUPOBBIMU IUICHKAMU
YBEIIMYEHHE COCTABISET: B [JBA pasa Ul FOBSIKbETO M
okoino 1,5 pasza Ui CBMHOIO M KOHCKHX JXHPOB.
VIHTEHCUBHOCTh ~ YBENIMYEHHS CKOPOCTH KOPPO3MHU

00pasIoB, 3aNMIICHHBIX MIEHKAMH TOBSDKBETO JKUPA B
2...3 paza HIXKe, YeM HE 3alUIICHHBIX.

3. XupoBble IUICHKH, MOIYYCHHBIC W3 JKHPOB C
Boicokolt  (34...38°C) TtemmepaTypoll 3acTHIBaHUS
(TOIUIEHBIH TOBSDKHI), TIPH MHUHYCOBBIX TEMIIEpaTypax
OKPYKAOIIETO BO3/IyXa MOJABEPIKEHBI PACTPECKHBAHUIO
U OTCIIAaMBAHMIO, COXPAHSIOT JIMITKOCTh B TEYEHHE BCeE-
ro mneprona HaOroneHud. JXUpoBbIe IUICHKH, COCTOS-
IIM€ U3 TOILIEHBIX CBUHOTO W KOHCKOI'0, MMEIOT TEMIIE-
parypy 3acteiBaHus MeHee 29°C, yCTOMYHMBEI K BO3JICH-
CTBHUIO aTMOc(epbl, K KOHITY HaOIIOICHUH YChIXAIOT.

4. Y o0pa3noB C IDIEHKaMH W3 TOBSDKBETO KHpa
TIPOMCXOUT TOTEPsT Macchl 00pa3IoB (B CPEIHEM) JI0
0,0163r, y cBUHOrO M KOHCKOI'O KUPOB — yBEIMYEHUE
1o +0,0012r u go +0,1283r coOTBETCTBEHHO. Y BeIM4e-
HHE MacChl TPOMCXOAUT 3a CUYET 00pa3OBaHUS HA HX
MOBEPXHOCTH TPOJYKTOB PEaKIHWH MeTajla, KOMIIO-
HEHTOB COCTaBa JKHPOB W OKpPYXKalOIIeH Cpesl.
Kopposnst o mieHKaMu OTCYTCTBYET, ClIeI0BaTelNb-
HO, TIOTy4aeMbIil MPOAYKT PEaKIMi MeTalI-KHUp-Cpea
obnanmaer MPOTHBOKOPPO3HOHHBIM 3AMUTHBIM
CBOWMCTBOM.

5. Wcnosnp30BaHUe KHUBOTHBIX JKHPOB B LIEISIX 3a-
IIUTHl METAJUTMYECKUX JIETANei OT KOPPO3HH TO3BOJIS-
€T 3aMEHHUTH JOPOrOCTOSIINE MaTepUasIbl TIPH KPaTKO-
BPEMEHHOM H JUIUTEIBHOM XPAHEHHUS CelIbCKOXO035i-
CTBEHHBIX MAIIHH, YMEHBILIAIOTCA TPYI03aTpaThl Ha
olepanusIx Mo XpaHEHHIO 33 CYET COKpAIeHUs] 00be-
MOB pa0oT I10 yIAJICHHIO 3aIIUTHBIX MaTEepHAaIOB.

6. CBOMCTBO €CTECTBEHHOI'O Pa3jIOKEHHUs TOIUIe-
HBIX )KMBOTHBIX JKUPOB TPH IMONAJaHUH B MOYBY CIIO-
COOCTBYeT TOBBIIICHUIO HKOJIOTMYHOCTH IIpoliecca
XpaHEHHs] MaIlUH.

Tlo nmepevncneHHBIM CBOWCTBaM TOIUICHBIE )KUBOT-
HBIE JKUPBl PEKOMEHAYIOTCS [UISl HWCIONB30BaHHS B
Ka4eCTBE 3alIUTHBIX COCTABOB OT KOPPO3UM MPH Kpart-
KOBPEMEHHOM H JJIUTESILHOM XPaHEHHH CEITbCKOXO035H-
CTBEHHBIX MAIlIUH B YCIOBHSIX CEIILCKOXO3SIHCTBEHHOIO
NPEANPUSITHSL.
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USING BIODEGRADABLE MATERIALS TO PROTECT AGRICULTURAL MACHINERY
FROM CORROSION
A. G. Smirnov, I. 1. Maksimov, M. N. Kalimullin

Abstract. The choice of the type of protective agent against corrosion of agricultural machinery parts is determined
primarily by the safety of the protected surfaces during non-working periods and environmental safety when protective
agents come into contact with them as a result of their operation: soil cultivation, sowing, planting, harvesting of agricul-
tural crops, etc. Many anti-corrosion protection agents are known: restoration of initial paint and varnish coatings, use of
temporary protective compounds (bitumen, oils, rust converters and corrosion inhibitors, in rare cases, PVC lubricants,
inhibited compounds NG-204, NG-203, “Kormin”, water-wax compounds, etc. are used). The listed means have a number
of disadvantages: high cost, high labor intensity of application and depreservation of protective, as well as negative envi-
ronmental consequences. In connection with the above, the purpose of the work is to determine the anti-corrosion proper-
ties of rendered animal fats as relatively inexpensive and environmentally friendly materials. To achieve this goal, studies
were carried out using samples of steel St.3, coated with rendered beef, horse and pork fats. The studied samples were pre-
weighed, coated with the appropriate fats and placed under a canopy from November 2019 to September 2020. It should
be noted that the preservation of the fat film depends on its thickness and weather and climatic conditions. During the
observations, the preservation and condition of the coatings were monitored monthly, the mass of the samples was deter-
mined, and the moments of corrosion occurrence were recorded during daily inspection. The measurements showed the
development of corrosion processes at negative temperatures (-4...-5°C) and relative air humidity within 75...85%. It
should be noted that external manifestations of corrosion have been observed on unprotected samples since March. Sam-
ples with beef fat films show a threefold decrease in the corrosion rate compared to unprotected ones. No corrosion was
observed on samples with pork and horse fat coatings.

Key words: storage, corrosion, ghee, protective coating, rendered fats, deconservation.
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