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MHUHHUOBOPYOBAHME IMPOU3BOACTBA 'YMUHOBbBIX BEIIECTB JJIsA
PEKYJIbTUBAIINU 3AT'PABHEHHBIX ITOYB U BOJ|

[Ipennoxxenue apecoBaHo MaIoMy OM3HECY, TPEATPHUHUMATEIHCTBY WIH CAMO3aHSITHIM.
TeXHOJIOTHYECKU HE CIIOKHOE K BBIMTOJTHCHUIO W IPUMEHUMO B KIIMMATHYECKUX YCIIOBUSX OT -
5*C mo +35*C.

FYMI/IHOBBIC BCIIICCTBA BCC HAIC U YalllC ITPUMCHSAIOT JJISI OUUCTKU U PCKYJIbTUBAILIUU
TeppHTopHﬁ, 3arpA3HCHHBIX OPraHH4YCCKUMHU BCIICCTBAMUA U He(bTerO,HYKTaMI/I, a TaKXKC
TAXCIJIIBIMHA MCTaJlIJIaMU.

LlenTpoMm 110 camporelnto pa3paboTaHbl U UCIIOIB3YIOTCS TBEPIbIE COPOCHTHI Ha OCHOBE
TYMHHOBBIX BCHICCTB, TAK KaK HAJIMINC FI/IIIpO(l)O6HOFO KapKaca B TYMHWHOBBIX BCIICCTBAX
OIIpEeJIeTISIET UX CIIOCOOHOCTD CBSI3BIBATh HEPTAHBIC YIIICBOAOPOIBI.

Hapsiny co CBSI3BIBAOIIMMH CBOHCTBAMU TYMHUHOBBIC BEILIECTBA UMEIOT SIPKO
BBIpa)KEHHBIE TTOBEPXHOCTHO-aKTUBHBIE CBOWCTBA. [109TOMY MX MOOABISAIOT A JTydIIeit
pPacTBOPUMOCTHU TUIPO(HOOHBIX OPraHMYECKHUX BEIECTB (HampumMep, HeTernpoIyKTOB).
['ymMuHOBBIE BeIIeCTBA BKIIOYAIOT B COCTaB OYPOBBIX PACTBOPOB, a TAKXKE CIYKAT OCHOBOM
pacTBOPOB, MpeIHA3HAYEHHBIX JJIS1 IPOMBIBAHUS BOJJOHOCHBIX TOPU30HTOB, 3arpsI3HEHHBIX
apoMaTHYECKUMH BellecTBaMu. Takke /Ui 9TUX Lelel ucmonb3yoT cuntetnueckue [1AB, Ho, B
OTIIMYHE O HUX, TYMHUHOBBIE BEIIECTBA COBEPIIIEHHO OE€30MACHBI JIJISl IPUPOIBI.

Haunbonee coBpeMEHHBIMU SIBIISTFOTCS] HA CETOMIHS DKCTPAKIUS C YIABTPA3BYKOBOW WIIH
AIIEKTPOMAarHUTHOW B MPUCYTCTBUHU (PEPPOMATHUTHBIX pabOUYUX 3JIEMEHTOB 00pabOTKOM
campornelnsi/Topda uiu Oyporo yriis. DTH TEXHOJOTHHU MpearaioT 3)HeKTUBHBINA croco0
MOJIy4EeHHUsI TYMUHOBBIX MPENapaToB ObICTPBIM M JJOBOJIBHO JIEIIEBBIM IporieccoM. B
nabopatopuu LleHTpa 1o camnpormnesnro ryMUHOBBIE KUCIIOTHI U3BJIEKAIN U3 canpornens 4%
pactBopom NaOH, ucnonp3ys yabTpa3ByKoByto BaHHY «Cardup» ¢ iuppoBbIM yIpaBIeHUEM
(uactora — 35 k', MOIITHOCTE TeHepaTopa — 55 BT, Temmneparypa peakimonnoi cpeast — 80 °C).
BbIXos1 r'yMHHOBBIX KHCIIOT cocTaBmil 7,6%, 4To OoJiee yeM B 2 pa3a NMpeBBILIAET BBIXO/] B paHee
UCTIOIb30BaHHBIX METOJIMKAX.

TexHonoruu nosydyeHus: TyMaToB MyTEM 3JIEKTPOMarHUTHON 00pabOTKH ChIpbS B
MPUCYTCTBUH (PEPPOMArHUTHBIX PaOOUYMX 3JIEMEHTOB Ha CETOAHSIIHUN ACHb SBIISIOTCS OAHUMHU
U3 CaMbIX BBICOKOTIPOU3BOAMUTENBHBIX U HE TPEOYIOT OOJIBIINX KAUTAIBHBIX BIOKEHHH.
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I'ymuHOBOE BemiecTBO criocoOCcTByeT Ooee 3 (HEeKTHBHONW OMOPEKYIbTUBAIIMN HETE-
3arpsi3HEHUs. ITO MO3BOJIIET PEKOMEHIOBAaTh T'YMHHOBBIC BEIIECTBA JIJIsT MHTCHCH(DUKAITIH
nporiecca pasjoxeHus HeTu MUKpoopranuzMamu. O0paboTKa 3arps3HEeHHBIX HeTerpo-
TyKTaMH 1o4B ryMUHOBBIM KoHIeHTpaTtoM (I'K) obecnieunBaet a¢dekTuBHYIO COpOIUIO
YIJIEBOAOPOIOB M aKTUBU3AIIUI0 MUKPOOHUOJIOTHYECKUX MTPOIECCOB, B PE3YJIbTATE YETO
POUCXOUT YCKOPCHHAs JACCTPYKIUS He(TEPOMyKTOB U OYMCTKA MOYBBI. [Ipu 3TOM
VIIYYIIAIOTCS OCHOBHBIC arpOXMMHYSCKHAE CBOMCTBA U MTOBBIIIACTCS TII0JOPOIAE TIOYB.

DU3NKO-XUMHYECKHE XapPAKTePUCTUKHU He3arPsI3HEHHOM M 3arps3HEHHOM
HeTEeNnPOAYKTAMH MOYBBI 10 M M0CJIe 00pa0O0TKH T'YMHHOBBIM KOHIIEHTPATOM

3arpsi3HeHHas 3arpsi3HeHHas
Hesarpsiznennas
[TapameTtpsr HouBa MOYBa J10 IoYBa MocJie
00paboTKu o6pabotku 'K
Conepxanne
yII€BOJOPO/IOB B 0,22 1,2 0,22
mouse, %
Bonoynepxusaroras
CIIOCOOHOCTD MOYBEI 28,6 26,4 42,6
W, %
Conepxarne 0,92 0,63 1,55
JOCTYITHOTO




pactenusm (ocdopa,
P20s mr/100 r mouBbI

pH BogHOI BeITSDKKH | 6,9 7.0 7,0
Coneprxanue
OpPraHUYECKOTO 0,51 0,93 1,82

yraepoaa, %

B moneBBIX yCIOBHSX MPH MPOBEICHHH HATYPHOTO SKCIIEPUMEHTA Ha 3arpsi3HEHHOM
HedTe- U MacIONpPOAyKTaMU [TI0YBE CEMEHA He B3OIILIH, B TO BpeMs Kak Ha 00paboTaHHOM
T'YMHUHOBBIM KOHIICHTPATOM [TOYBE CEMEHA B3OIIUIH MOJIHOCTHIO, PACTEHUSI HOPMAJIBHO
Pa3BHBAIIMCH U TIPOU3OIILIO MOJIHOE 03ETICHEHUE YIaCTKA TPABIHUCTHIM TTOKPOBOM.

YcranoBiieHo, uto nmpu BHeceHnu ['K B mouBy Mcue3aeT xapakTepHBbIii 3amax Hedre-
MIPOJYKTOB, 00pa3yeTcs XapaKTePHBIN CIIOH, KOTOPHIN Mpe0TBpallaeT IBMKCHHE HedTe-
MAacIIONPOAYKTOB BHH3 110 MIOYBEHHOMY MPOQHITIO, TO €CTh MIPOUCXOIUT MIOBEPXHOCTHAS U
00BbEeMHas JIOKAJIM3aLKUs 04ara 3arps3HeHHU .

Taxum oOpa3oM, npu 06paboTKe 3arpsi3HEHHBIX HedTe- U MacIONpPOJyKTaMH I10YB
TYMHUHOBBIMU KMCJIOTAMU ITPOUCXOJUT ObICTPOE BOCCTAHOBJIEHHE OCHOBHBIX CBOMCTB IIOYBBI.

[Tpumenenne qaHHOM TeXHOIOTHH (P (EKTUBHO KaK I BOCCTAHOBIICHHS 3arPsS3HEHHBIX
II0YB, TAK U I NPEAYIPEKACHNS PACIIPOCTPAHEHHS U JIOKAJIM3ALMM 04aroB HOBBIX
3arps3HEHUH ¢ OJIHOBPEMEHHOM NeTOKCUKaIeld HedTe- 1 MacIOIpPOLyKTOB.

CeroiHsl TyMUHOBBIE IIPENapaThl SIBJISIFOTCS €/1BA I HE €MHCTBEHHBIM CPEICTBOM
BOCCTaHOBJICHUS IIJIOOPOAUS ITOYB U DKOJETOKCUKAHTAMU B COBPEMEHHBIX TEXHOJIOTUAX
PEeKyJIbTUBALIMU U TIepepabOTKU 3aMa3y4eHHbIX TPYHTOB.

Ilentp no camponento mpeiaraeT TEXHOIOIHYECKOEe PEIIEHUE 110 IPOU3BOJACTBY
IryMaTOB /ISl peKYJIbTUBAIIMM U OYMCTKE 3arpsi3HEHHBIX MTOYB M BOJ YIJIEBOJAOPOIaMHU U
TSDKETIBIMU METaJJIaMU, TEXHUYECKUH MPOEKT U MOAYJIbHOE CTallMOHAPHOE WIIM TEpEeIBUKHOE Ha
IpHULene K JeTKOBOMY aBTOMOOMITIO MJTH BHEJIOPOKHHUKY MUHHOOOpYy1oBaHKE. B kauecTBe
CBIPbsI MO’KHO HCIOJIB30BATh OOJIOTHBIN TOP( MM 03€pHBII canponesb eCTECTBEHHOM
BiakHOCTH. ChIpbeBas 6a3a MpaKTUYECKH Be3JIe IPUCYTCTBYET Ha Tepputopun Poccun,
Bbenopyccuu, crpan I[Ipubantuku, CHI', nanbHero 3apy0exbst ¢ yMEPEHHBIM KIMMATOM.
[TomyyaroT chlpbe MPH SKOJIOTUYECKOI 0UNCTKE MPUPOIHBIX BOJOEMOB, PHIOOPA3BOAHBIX
IIPYAOB, HAKONUTENEH 0CcaaKa, KapT YTUIM3aLKU JIUTHUHA, 1p. B 90% Takux nmpous3BoaCTB
CBIPbE MOJKET JJOCTaBaThCA ISl IOCTABJICHHBIX LeJIel MPAaKTU4YEeCKN OECIUIaTHO.



[Tpn nprMeHeHnH MTepeABMKHBIX MOYJIeH POU3BOICTBA MPOIYKIIMN CMOHTHPOBAHHOE
Ha [IpUIIeTIe TEXHOJIOIHYECKOe 000PYA0BaHUE MTOIBO3UTCS K BOAOEMY WM OOJIOTY, B EMKOCTh
JUISL CBIPBSL 3arpy»KaeTcst Topg UM CarpoIelb, BOJA, 3aIlyCKaeTCs JIEKTPOreHepaTop U
IPOU3BOJICTBO NPOAYKIMH. [IpUroToBNEHHAS B IOJEBBIX YCIOBUAX MPOIYKIINS HAKATUIMBACTCS B
€MKOCTH JIJIsl TyMaTa, JOCTaBIISETCS K MECTY ee pac(hacoBKHU B Tapy, HAKICHKH 3TUKETOK U
YIIaKOBKHU B OJIOKH.

To e camoe ocyIecTBIsIeM MPU YCIOBUH CTAlMOHAPHOTO pa3MELIEHUH 000PYI0BaHUS
Y €ro MOBBIIICHHOU MTPOU3BOIUTEIHLHOCTH.

B KOMILUIEKT MOCTABKH BKJIKYAETCH:
1. TeXHHUYECKUI MPOEKT U crieru(uKanys 000pya0BaHus (111 BO3MOKHOCTH 3aMEHbI aHAIIOTaMHU
MIPOM3BOUTEINICH IPYTrUX CTpaH Ha MecTe padoT),
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3. KOMIUTEKT 000pYI0BaHUS:
- MUHUYCTaHOBKA ITPOU3BOJICTBA KHUJKUX TYMAaTOB U3 carporiess, Oyporo yris win Topda
nepeaBmxHOrO (1) wim cranmoHapHOTro (2) MOIYJIBHOTO THITA

2.

- IPULIETTHOE THEBMOKOJIECHOE CPEJCTBO JJII MUHMYCTaHOBKH IIPOU3BO/ICTBA T'YMAaTOB U
€MKOCTEH ISl CHIPBSI, BOABI U TOTOBOTO MTPOJIYKTA.



4. macnopTa U3JCIINM, TapaHTHHU Ha U3JICIIHC.

Ilepenaya TeXHOJOrHYECKOI0 JOKYMEHTAJIBHOI0 00ecreYeHus: 1 000pPy10BaHHUA OT
M3TOTOBUTEJS K 3aKa3YMKY OCYILIECTBIISIETCS IO I0TOBOPY:

- ¢ aBaHcoBbIM TuatexomM 100% mo 1. 1 u 2. onucanus Beie. B pesynbrare Bol npuobperaere
TOJIKO TIPHUCYINYIO Bamemy chipbeBOMYy KOMITIOHEHTY M MPUHAIJICKAIIYIO TOJIBKO Bam
TEXHOJIOTHYECKYIO Pa3pabOTKy, HOIAPOOHOE OMKMCaHUEe TEXHOJIOTUU BeeHUS paboT U
cnenudukanuo odopymaoanus. CpoKH MOATOTOBKH Marepuaina 2.5-2 mec.

CroumocTh 3100 3Tana - 254 teic. pyd. Marepuainsl nepegaeM CKauuBaHUEM U3
daitmooOMennuka wim Samekc-aucka no ceeuike (Tekct B PAf. Word, rpaduueckuii maTepuan u
yeprexu B Pdf). BoamoxHo BeimonHenune Ha 6ymaxHoM win CD HocuTensx (mo 3akasy).

[Tocite mpuHSTHS TPOEKTA MBI IPUCTYIIAEM K U3TOTOBJICHHUIO 00OpyI0BaHus 1Mo Bamr 3aka3. 3to
MPOUCXOIUT ¢ aBaHCOBBIM I1aTexkoM 80%. CpoKy U3TOTOBICHUS U KOMIUIEKTAIIMH
obopymoBanus - 2.5-3,0 mec. CTouMOCTh onpeaenseTcs cuenuduKanieid u3 npuHiaroro Bamu u
YTBEPKACHHOTO TEXHUYECKOTO MPOeKTa. Turosas nmoctaBka 000pya0BaHus Ha
TIPOM3BOIUTENEHOCTD TI0 TOTOBOMY I'yMaTy 5 M°/uac paBHa 2,94 MiH. py6. (TIepeIBUKHOM
KOMIUIEKT) ¥ Ha 15 M°/uac - 3,73 MuH. py6. (CTalMOHAPHBIH KOMILIEKT)

JonoJHUTEeIBbHO 000pYI0BaHIE MOXKEM YKOMILJIEKTOBATH YJIEKTPOTEHEPATOPOM,
€MKOCTSIMH JIJIs1 BOJIBI, CHIPbS U TOTOBOTO MPOYKTA, YCTAHOBUTH KOMIUIEKT Ha MPHUIICTIHI.

[Ipu >xenanuu rpynna crenuaiucToB (2 4es.) Mo JOMOJHUTEIbHOMY COTJIAICHUIO MOYKET
KOHCYJBTHUPOBATh 3aKa34uMKa MPU MOHTAXe U Havalle SKCIUTyaTallui JaHHOTO BUJA
000py1I0BaHUs, BECTH aBTOPCKHI HA/I30p 32 MPOEKTHBIM PEIICHUEM.

Buneo https://youtu.be/PHuAuoxyyXw



