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npoainM CPOK XPAHEHUA BUHA

I'Ipop,neHMe CpoOKa rogHoCT1 BMHa ABNndAeTCA OAHOW 13 rMaBHbIX 3a4a4 BUHOOENOB rnocne CNMpTOBOIo 6pO)KeHMF|. TeKyu.u/le
TPYOHOCTU C LenoYkamMm noCTtaBOK No BCEMY MUPY 3aTPYyAHAKOT NPOrHo3npoBaHUe TOro, Korga BMHO NOABUTCA Ha PbIHKE. B
nocrnegHne HecCKOJ1IbKO et MHOorme BuHoAdeslbl 3a4aloTCA BOMPOCOM: KaK COXpaHUTb BMHO CBEXUM, MOJ1I0AbIM U

npuBriekaTenbHbIM OO0 po3nmBa rno GyTbikam?

|/|CI'IOJ'Ib3yF| HECKOJ1bKO MPOCTbIX N HEOOPOInX CTpaTeFVIIZ, BMHOAE bl MOTYT 3HAQ4YNTESIbHO YBEITMYNTb CPOK XPaHEHUA BUHA.

MEXAHWU3M OKUCNNIEHNA BUHA

lMNpoaneHne cpoka rogHOCTM BMHA O3HayaeT 3aluTty
BWHAa OT OKMCNeHus. HezaBncMmo OT LBeTa, OKUCNEeHne
BbI3bIBAET 3HAYNTENbHbIE UBMEHEHUS B Ka4yeCcTBe BUHA,
KOTOpble CBdA3aHbl C MOTEepen CBOWCTB, MPUCYLLUX
Monogomy BuHy. B 6enbix BUHax okncrneHwe npusBoguT
K MOTEMHEHMIO, MOPO30BEHMIO, MOSABMEHUID TOpeyM,
MOBBILLEHMIO COAEpPXaHWs aueTanbgervga m nortepe
COPTOBOro apomaTta W cBexecTu. B kpacHbIx BuHax
OKUCMNEHWEe  xapakTepusyeTcs  MOSIBIEHMEM  HOTOK
YepHOCNMBa M TyLleHbIX (PPYKTOB, a Takke YrnpoLeHNeM
BKyCa M YCUINEHNEM KOPUYHEBATO-OPAHXKEBLIX OTTEHKOB.
UTto6bl  paspaboTaTtb  9(pdEeKTMBHYKD  cTpaTteruto
npoaneHns cpoka rogHOCTM BMHA, MONIE3HO KpaTKo
paccMoTpeTb XMMUIO OKUCHEHUA BUHA. HekoTopble n3
Hanbonee BaXHbIX COEOVHEHWW, Yy4acTBYKLINX B
npouecce OKUCIEHWS, 3TO Kucnopopn, eHonsl,
xeneso n mefpb.

Kucnopop — 370 otnpaBHas To4yka. Ero pactBopeHue B
BMHEe HeobxoauMMO AnA Hayana npolecca OKUCINEeHUs,
OHaKo KMCropon He cnocobeH HanpsiMylo OKUCNATb
coeavHeHnsa BuHa. Ero Heobxoanmmo npeobpasoBaTtb B
bonee CUIbHbIE oKMcnuTenu, Takme Kak
CynepokcugHble  pagukarnsl, rMApOnepoKCUnbHbIE,
rMMOPOKCUITbHBbIE paguvkanbl MU Mepekncbs Bodopoaa

(puc. 1).

o VR O
Fe3* +
R oH ¢ cu ﬁ\ Ho \l
X
MH{ [: Im Fe2t et : HO : C Xuwon
R OH HO R
Puc. 1: Mpouecc okucneHus nonucheHonos o Larunesudy (2007)

Xene3o0 1 meab — [Ba NepexogHbIX MeTasnna, KoTopble
npeBpaLLatoT KACNopoa B CBOOOAHbLIE paauKarbl

®eHOoJIbHbIE COeANHEeHMUs, B OCHOBHOM Te, KOTopble
cogepxaTt KaTexomnbHyl cuctemy (rMApPOKCUKOPUYHbLIE
KWUCMOThI, Takne Kak KodenHaa kucnoTta, U rnasaHosbI,
Takue Kak (+)-kaTexuH, (-)-sanukaTexuH, (+)-rannokaTexuH,
(-)-snurannokaTtexumH), SABNAIOTCA OCHOBHbIMM
cybctpatamn  okucneHusi.  OkucrieHme  PEeHONbHbIX
coeguMHEHWA MnpuBOAMT K 0OpasoBaHWIO  XUHOHOB,
KoTopble KOHOEHCUpPYTCA HenocpencTBEHHO c
HyKneodunbHbIMM nonundeHonammu, obpasyss NMUrMeHTbI
MenaHVHbl, OTBETCTBEHHble 3a MOTEMHEHVWE BUHa.
CBobogHble pagukarbl OKUCHAKT ApyrMe COoeavHEHUs B

BMHE, BKMHOYas CMUPT, KOTOpbIA npeBpallaeTtca B
aueTansaerva, XapaKTepuayoLLmics HENPUATHLIM
3anaxom rnomdaToro gbnoka. AueTtanbgerng  Takke

cBasbiBaetcd ¢ SOz, npespawas ero B cynbdart. 370
CHWKaeT nobble aHTUOKCUOAHTHbIE U 3allUTHblEe
apekTbl SO2.

PEWWEHNA AN NPOANEHUA CPOKA XPAHEHUA BUHA

MoHMMas xvMuio, nexatlyto B OCHOBE OKUCNEHUSI BUHA, Mbl
3HaeMm, 4To 3ddeKkTMBHaAA cTpaTerns ero npenoTBpalleHunst
COCTOUT M3 YeTbIpeX BO3MOXHbIX AENCTBUN:

1. Munumusunposarts PactBopeHue Kucnopoga
M3beraHne KOHTakTa C BO3QyxXOM, UTO MnpeoTepallaeT
pacTBOpPEHME KuUcnopoda, SBMASETCS MNepBbiM  LIAromMm K
NpeAoTBpaLLEHNO  OKUCTEeHUs. [MoMUMMO  MCNONb30BaHUSA
WHEPTHbIX Tra30B, MOXHO MWCMOMb30BaTb acKopOUHOBYHO
KACNOTY U WHAKTUBMPOBAHHbIE APOXOKM AN noTpebnenus
Kucnopoga OO TOro, Kak OH BCTYNUT B peakuui ¢
coeguHeHnaMY BUHa (puc. 2).
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2. Yctpanute Metannsl - Katanuaatopbl OkucneHms
>Keneso n meab ABNAKOTCA HACTOALWMMUN KaTanusatopamu,
OTBETCTBEHHbIMM  3a OKucneHue BuHaA. Kwucnopop
ABNsieTca  cnabbiM  OKMCNUTENEM, KOTOpbIA  K3-3a
xernesa M Mean MOXeT npeBpaliaTbcs B CBOOOAHblE
pagukanbl, cnocobHble BbICTpo okncnAaTb SO2 n nobble
opraHuyeckne CoefuHeEHUs, NPUCYTCTBYHOLLME B BUHE.
BbIo nokasaHo, YTO Jaxe TakMe HU3KME KOHLIeHTpauuu
mMeam, kak 0,05 mr/n, cylwecTBeHHO BIMSIIOT Ha CKOPOCTb
OKUCIEHMS B MOAENbHOM BUHE (puc. 3).
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Puc. 3: 3Haverue Medu u xene3a 8 okucneHuu uHa (mo Harunesusy, 2007). B mo epems kak
g03delicmaue Kucopoda Ha ModenbHbIll pacmeop 8uHa He 8bi3bisaem okucreHus c8o600H020 S0z.
(nuHus a), dobasneHue mMedu u xenesa (uHuU e, f u g) MpusodUM K BbICTIPOMY CHUKEHUIO
80600H020 S02. []ea Memanna emecme Oaiom 60bUIee CHUXeEHUE, YeM CyMma cKopocmel,
HabimiodaeMbix fpu UX mecmuposaHuU o omaensHocmu (muHuu b, ¢ u d)

Cononumepsl NoNUBMHUIMMMOA30Ma 7
nonueuHunnupponugoHa (PVI/PVP) oyeHb addekTnBHO
nornoLwarT 3T NPOOKCUAAHTHbIe MeTannbl (puc. 4) u
OrpaHM4nBaloT NPOLIECC OKMUCIIEHUS.

CLARIL HM adypexrmeHocTb yaaneHus mean 1 xenesa
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Puc. 4: Claril HM achpekmusHo cHuxaem codepxanue Medu U Xxenesa 6 BuHe, mpedomepauias
okucrienue u momymenue. Covemarue [MBMIMBI u xumo3saHa criocobcmeyem ycuneHuko e20
deticmeus 1o ydaneHuto xene3a.

AHanornyHoro pesynbTata MOXHO [OOCTuUdb Gornee
«HaTypanbHbIM» crnocobom, ncnonb3ys cpeacsa
OCBETIIEHUA C ropoxoBbiM OGenkoM W npeaBapuUTenbHO
aKTMBMPOBaHHbIM XWTO3aHOM. Kpome Toro, amnmnaroBble
TaHWHbI W NUMOHHasA KucroTa BecbMa 3deKTUBHO
CHWKAKT  cogepXaHne  [OByX MeTanfioB  nyTem
XenaTtMpoBaHusi, B TO Bpemsi KaK ropoxoBbin 6enok
cneundmyeckn yganset xeneso (tabnuua 1).

Kontponb| Claril AF | Combistab | Plantis AF | Kasewnar
AF Kanusa
[oaupoBka 40r/Tn 40r/Tn 40r/Tn 40r/Tn
PPM (MN) 5y 40 1453 1357 1326 1322
Fet++
Ypanenue
Fe (%) 35% 39.4% 40.8% 41%

Tabnuya 1: Mopoxossit Genok Plantis AF u cmecu, codepauiue 20poxossili 6ok, ydansiom xeneso
(Fe) aHanoauyHo KaseuHamy Kanus.

3. YmeHbwINTL Copeprxanne Oxkmucnaembix NMonudeHonos

KaTexuHbl 1 rmgpOKCUKOPUYHBIE KACIOThI SIBASIKOTCS OAHUMM
13 nepBbIX COeAVHEHUN B BUHE, KOTOPbIE NoABEpraTcs
okucneHuto. MNoa gencrtesmem cBo6oOHbIX pagMKanoB N3 aTUX
deHOMNbHBIX COeANHEHNN 06pa3yrTCa XMHOHbLI. OHK
OTBETCTBEHHbI 32 MOTEMHEHNE U CHUXEHME KadecTBa BUHA.
YpaneHne geHomnbHbIX COeAUHEHUI C MOMOLLBbIO
aacopbupytouero gencreus PVPP, aktuBMpoBaHHOro
xuTo3aHa n PVI/PVP o3HavaeT noBbilLEHNE YCTONUYNBOCTU
BUHA K OKUCNEHUIO (UM OKUCANTENbHOW CTabUNbHOCTL).

4. Bnokupoartb CBo6oaHblie Pagukansl

CeobogHble pagukanbl — amo 6bicmpbie, MOWHbIE U
Hecrieyughudeckue oKucrnumersnu, crocobHble OKUCSMb
nobsie opeaHuydeckue coeduHeHus, npucymemaeyruwue 8

8UHE! makue KaKk apomMamu4eckue CcoeOUHeHuUs,
rnioniugheHor1bHbIe geuwjecmesa, crnupmel U m. 0.
TaHUHBbI, 0C0b6€EeHHO 3/i5lacoeble MaHUHHbI, O4YeHb

agbgbekmusHo ynaesnuearom padukasibl U OepaHu4usarom ux
g8o3delicmaue, MO3MoMy OHU Moaym cmamb rnodxodswel
anbmepHamuegoU ucronb3o8aHuro duokcuda cepbl (puc. 5).
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Puc. 5: Hideki u EnartisTan SLI 3aujuwjaiom 8uHO Om OKUC/EHUA, 02PaHUYUBAA NOXeEMEHUE.
benoe suHo codepxum 6 ppm(me/n) - xene3a, 0,6 ppm(me/ ) - Medu u 19 Me/ 1 c80600H020
$02. W3mepeHus nposodusuch nocsie namu OHed 8bioepku npu 35°C u dgyx c/1uBsos.
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MHcTpymeHTbl Enartis pns npoaneHma cpoka rogqHOCTUM BUHAa OT CO3peBaHusA A0 po3nuea

JOOEKT
OA3A NPOAYKT COCTAB bnokupoBanue | Bnokuposanue YpaneHnue Ycrpanenue
0, cB06oAHbIX MonudeHonos KaTanuTMYeCKnX
pagvKanos MeTannos
AST Metabucynbdur Kanus, ) N N
| ackopBuHoBas KicnoTa, rannoBbii TaHuH
/HakTMBMpOBaHHbIe apoxcku, MBI,
ENARTISSTAB SLI yBOBE TaHH ¢ ¢ ¢ 'y
VAHaKTMBIpOBaHHbIE APOXMCKY, A6 U
XPAHEHUE B LAl | KOHAIEHCMPOBaHHbIE TaHVHEI - - ¢
EMKOCTH
INCANTO NC CHERRY VAHaKTMBIpOBaHHbIE APOXCKY, A6 U N N N
| KOHAEHCMPOBaHHbIE TaHVHbI
ENARTISTAN SLI TaHWH, U3BNEYEHHbII 13 HEObKapEeHHoro N N N
amepukaxckoro fyba
OT06paHHbIe 1 OYMLLEHHbIE FanmoBble,
HIDEKI 3MNaroBble M KOHAEHCUPOBAHHBIE TaHWHbI ¢ ¢ ¢
PLANTIS AF-Q T'opoXoBbIit GeNoK, aKTUBUPOBaHHbIA XUTO3aH ¢ ¢
PLANTIS AF [OpoX0BbIi NPOTENH ¢ ¢
PLANTIS PQ EjfToﬁeﬂbeM 6enok, akTBMPOBAHHbIN N N
OCBET/IEHUE 0sa
CLARIL AF BexTonuT, MBI, ropoxoBbiit NpoTenH ¢ ¢
COMBISTAB AF MBI, ropoxoBbiil Genok ¢ ¢
CLARIL HM MBW-MBI, akTiBUPOBaHHbIi XUTO3aH ¢ 'y
TNumoHHas kucnoTa, ackopbuHoBas
CITROSTAB rH Kucnota, MeTabucynbguT kanus, ¢ ¢ ¢
rannoBbIf TaHH
PA3NUB B ENARTISTAN SLI TaHWH, N3BNEYEHHbIN 13 N N N
BYTBINKY | HeobxapeHHOro amepiukarckoro Ayba
OTo6paHHbIe 1 OYMLLEHHbIE FanmoBble,
HIDEKI 3MNaroBble M KOHAEHCMPOBAHHbIE TaHWHbI ¢ ¢ ¢
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