CbxpaHeHue Ha 3bPHO B
MmoaudumnumpaHa rasoBa cpega

CbctaBun: Hukonam Anmutpos YXT rp. MNnosamne
KaTegpa: TexHonorma Ha 3bpHeHuTe, pypaxHuTe, XxebHunTe n

CnagKapckmTe NpoayKTur
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I Bb3HMKBaHe Ha npobsiema

* TbpcuM antepHaTMBa Ha XUIMUYHUTE METOAM 3a
bopba c Bpegutennte n MMKPOOPraHU3MmnTe

Pa3BuTne Ha yCTOIZHMBOCT KbM HAKOU rnectmymngnm

Jlnnca Ha necTMunam, KOUTO Aa 6baaT eBTUHU U A3
OTroBapsT Ha U3NCKBaHMATA 3a 6e30MacHOCT

Hanuume Ha oCcTaTbYHM KONMYECTBa NECTUUNAN B
XpaHuUTe

N31cKBaHMSA 3a MbAHO OTCHLCTBYME Ha BpeanTenm B
3bPHOMNPOAYKTUTE

3nckBaHMA 3a ona3sBaHe Ha OKOJ/IHAaTa cpeia
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I BbrBeaeHume

* MeToza e No3HaT OT AbN6OKA APEBHOCT

- [log3eMHO TpanoBe - aBTOKOHCepBMpaHe

* PasBuTVE Ha HayKkaTa - BTEeYHsIBaHe Ha ra3oBe,
MeTaNH\ pe3epBoapu 1 ap.

* [MOHaCTOSALLEM - B CE/ICKOTO CTOMAHCTBO U
XPaHWUTEe/IHATa MPOMULLIIEHOCT

- bopb6a c Bpegutenu
- MukpobunonornyHa passasa

° A}'ITepHaTI/IBa Ha nectnunian n KOHCEPBAHTIU
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I BbrnepogeH aunokcupg (CO.)

* be3uBeTeH, HeBb3M/laMeHdeM ras, MNo-TeXXbK OT
Bb34yXa, 6be3onaceH Ao 0,5% (obemMHn)

* B atmocgeparta 0,03%, HO ce yBennyasa!

* JlecHO ce BTBBPASABA, U cybammmpa c
NOrnblUaHe Ha TOM/IMHA => YyA06HO CbXpaHeHune
N NpeHacsHe, oxJaxaall, epekT
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I TOKCNYHOCT 3a HaceKkomMuTe

* HacekomuTe ca OTHOCUTENTHO YCTONYIMBM,
0CObOEeHOo NPU HNCKM TemMrepaTypu

- 60% npn 32°C - 14-17 pgHW 3a YHML0XaBaHe

* AnuaTa, napBuUTe 1 KakaBuguTe ca no-
YCTONYNBU
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I BanaHmne Ha KOHUEeHTpauuaAaTa

C yBennyaBaHe Ha KOHLUeHTpauuaTa -
CMBPTHOCTTA pacTe

[Tpnmep:

30% CO, - Hy>XHWK ca 12-20 AHW 3a MbAHO
YHULLIOXXaBaHe Ha BpeanTenmTe

80% CO, - 2-7 AHW 33 MbIHO YHULLIOXaBaHe Ha
BpeauTenunTe

100% CO, - cTaBat no-ycronumsu!
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I BanaHmne Ha TemnepaTtypaTta

* C HapacTBaHe Ha TemMnepaTypaTta - CMbPTHOCTTA
pacTe

* [lpnmep:
- 30°C n 80% CO, - < 24h 3a NbAHO
YHWLLIOXXaBaHe Ha BpeAuTenuTe

- 20°C n 80% CO, - > 2 cegmmLn 3@ NbJIHO
YHI/LLOXXaBaHe Ha BpeauTenunTe
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I BanaHuve Ha Kucnopopga

* C HapacTBaHe Ha TemMnepaTypaTta - CMbPTHOCTTA
pacTe

AKO HMBOTO Ha O, cnagHe nog 2-3% T.e. NoYTK
100% CO, - BpeanTennTe cTaBaT No-yCTONYBY

Tpa6bBa ga nma O, B cpeaaral

[o6bp edpekT npm 30% CO, 1 2-5% O,
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BiasHe Ha OTHOCUTe/THAaTAa
BJ/1a)KHOCT Ha Bb3AyXa

* CyBennyaBaHe Ha RH - CMBbPTHOCTTA
HAMAJIABA

°* T.e.MPun CyX Bb3AyX yMMpaT noBeye

* BansaHwmeTo Ha ¢pakTopa e cnabo!
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I MexaHU3bM Ha AeNCcTBUE

TokcnyeH

Pa3TBaps ce BbB H,O => [IpomsHa Ha pH Ha cpeaaTta
=> MNOATNCKA EH3UMHUW CUCTEMMU

Ynowuka
3abaBs pa3BUTMETO Ha HaceKkoMuUTe

OTBapsa oTBOpaA 3a AgMLLaHe 1 BoAN A0
ob6e3BOAHSIBAHE

TPYHO ce pasBuBa yCTONUYMNBOCT, HO € Bb3MOXHO

[logTnCKa pa3BUTMETO HA MUKPOOPraHN3Mu U
npoAyu/paHeTo Ha MUKOTOKCUHW 10725



Bb3aencrteme BbpXy
CYPOBUHMUTE

* Bucoka epekTMBHOCT cpeLly

MUKPOOPraHn3MmMTe, HO 3a XNebHW NPOAYKTU C
MIAKO OKNCISABa Ma3HNHUTE 11 BOAU A0 ropynB
BKyc!!

* Aacopbupa ce OoT 3bPHOTO U 3 bPHOMPOAYKTUTE I
CBMBAa OMakoOBKUTE

* Copbunpa ce OoT NPOTEUNHIN 1 3aMna3Ba XMUMUYHNTE
CBOWCTBA
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I A30T N2

* 78% oT aTmMoOcCdepaTa

* [Mpy HOpManNHM ycIoBUA e CTabuneH C HXCKA
PEaKTUBOCMOCOOHOCT

* BreuHdaBa ce npu (- 196°C) n ce BTBLpAABa NpU
(-210°C)

* [lpeHacs ce KaTo KOMMpPecupaH ras B 6yTUAKK

» He ce pa3tBaps BbB H,O
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EdeKT BbpXy HacekoMmuTe v
MUKpooOpraHM3IMuTe

e Cam no cebe cn He e TOKCnYeH!

°* TOKCMYHOCTTAa naBa OT HaMandaBaHe Ha KNC1opoagHNTE HNBA

« [lo-manko epekTmBeH ot CO,

* KoHUeHTpauuaTa Ha kmcnopoja - noj 3%, KoNKOTO No-HUCKa,
TOJIKOBa NO-6bp3a N BUCOKA CMBbPTHOCT

* HeobxoarMo e NpoAgb/IKNTENHO Bb34ecTBME -
12-17 AHW

* [Mpn Temnepatypmn nog 20°C - HacekoMUTe Ca Mo-yCTONYNBM

* [loaTncka Pa3sBUTNETO Ha NAeCEHHW rboun n npoayumpaHe Ha

MUKOTOKCUHN npn <1% O,
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Bb3aencrteme BbpXy
CYPOBUHMUTE

* MHoro fo6po 3anasBaHe Ha PeoIorNMYHUTE U
Xxy1iebonekapHM CBOMCTBA Ha MileHruaTa 4opu
NPV NMoBKLLIEHA B/IAXXHOCT

* 3arna3BaHe Ha Kb/IHAeMOCTTa

* MopobpsiBaHe Ha Ky/IMHAPHUTE CBOMCTBA
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I [opnBHU rasose

* CbCTaB Ha rasoBarta cmMmec

 VI3rapAaT meTaH, nponaH, 6ytaH => cmec oT N,
CO,, <0,3% O,

* Moxe aa ce nonyum n CO, Bogopos - ToBa e
HeXXenaTenHo, 3aToBa noaabp>kame manko O,
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TOKCMYHOCT HAa roOpuBHUTE
rasoBe

* MHoro Brcoka - 100% cMBbPTHOCT 3a 2-3 AHW
npu temnepatypa 27°C

* [1pn HNCKM TeMmnepaTypu - N3KCKBA NoBeYe
Bpeme
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I Apyrn rasose

* Xennnm - gerctea aHalo0rM4yHoO Ha a3oTa, HO Mno-
TOKCUYEeH

* O30H - CJIHO TOKCMYEeH 3a HacekoMu
MUKPOOPraHm3mMm, Ho ... CUJIHO

PeakTBOCNOCObEeH 1 BOAW A0 MyTaLUM B
yoBeLlKknTe xpomosomu!!l
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I f/locTaBKa Ha ra3soBe

« CO, n N, ce AO0CTaBAT B BYTUIKM N pe3epBoapu
» CO, - BbB BMA Ha ,cyx nej’

» CO, ce nonyyaBa 1 4pe3 ropeHe, Ho ...

NoNy4YeHUAT ras TpsibBa Aa 6bAae YnCT, 3aToBa
n3rapamMme camo MeTaH 1 NponaH

* [MoHacTosLLEM Ce NPOoU3BEXAAT CrieymanHu
NOABVXHW NHCTaNaLUuy 3a ropeHe Ha ra3oBe
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I TpeTunpaHe Ha Hacunu ¢ CO,

* He nsunckBa xepMeTUYHU 3bpHOXpaHunmialll

« CO, nbpBOHA4YaNHO € NPWJIOXEH B ropHaTa YacT Ha CM103a U

TbW KaTo e 1,5 MbTn No-TeXbK naga HaZoay, Ho ...
KOHLeHTpaundaTa 4oy e buia HUCKa

 [loHacTtosuwem CO, n N, ce npunarat B 0CHOBAaTa Ha
BMECTVMOCTTA + BEHTUAUVOHHA CUCTEMA 3a pPeLmpKynaLms

* Peuwnpkynauus
- 10 AHN, noaabpXa KoHUeHTpauua >40% CO,
- [lo-pobpe 14%, noaabpKa KoHUeHTpaumsa >35% CO,

- [lbpBOHa4anHo ce gobaBs nosede ras maum ce ,gonbnsa“
19725
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EdekT Ha CO, BbpXy 6eTOHa U

AP. MaTepuann

« CO, ce agcopbupa ot 6eToHa -+ H,O
KapboHu3MpaHe, apmaTtyparta Koposupa.

* [pncbCTBa NPV BCUYKN BETOHHUW K1E€TKU, HO B
Nno-Manka cTerneH

* 3HAYMMO NpPY BYCOKA BAAXXHOCT U
HE3HAUYNTENHO NPU CYXO 3BbPHO

* AAcopbupaHeTo BOAM A0 Cb3aBaHe Ha BakyyMm
M OMAacHOCT 3a pa3pyLlaBaHe Ha BMECTMMOCTTA -
NpeooNsiBa ce CbC CneLmanHu Knanwu 11 )5



I TpeTnpaHe Ha Hacuna c N2

- LlenTta e aa ce nogabpxa <1,5% O, Ha pasymMHa LieHa

° 3aBapeHn METaNHUN KOHTEMHEpPW, MOUTN XEPMETUYHN

* [lpnnaraHe Ha 2 eTana:

— I-Bn eTan - TeyeH a3oT npemMrHaBa npes
TOMJI00OMEHHNK 40 CTaiHa TemnepaTtypa u ce
BbBeX/a B C1103a

— II-pn eTan - noaabp>XaHe Ha KOHUEeHTpauuaTa, KaTo
N, ce nogaBa NepnoAnNYHO B ropHaTa YacT Ha

KneTkaTa + peynpKynauyms
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I TpeTpaHe Ha NPOAYKTW

* MawwunHM 3a BakyM OMnakoBaHe C ras-cMecBaHe
* [NpunaraT ce 3a LWUMPOKA raMa X/1e6HU n3aenus

» Visnonsea ce cmec ot CO, 1 N, (nam apyrun, KaTto Karnka etep)

« CO, He ce npunara 3a MAe4YHN NPOAYKTWN, Te ce nakeTnpaTt B N,
cpeaa

* CneuynmanHn onakoBKWK
— Hwncka rasonponyck/iMBOCT

- YcTon4mMBKM Ha HacekoMu - 6e3 rbHKK 1 pbboBe, TaM ce
3axBallaT 3bobKMTEe Ha HAaCceKoOMUTe, MHaye ce Nab3rar

- 34paBu
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