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AnHOTaIus. [IpoU3BOJCTBO PHIOHBIX KHUPOB CBA3aHO C PSZOM JKOJIOTMYECKUX BOIPOCOB. [1po-
671eMOl PBIOHOM OTpaciu fABJsAeTCA IepepaboTka HU3KOCOPTHBIX MONy(pabpHKAaTOB PHIOHBIX KH-
POB C KHCJIOTHBIM YHCJIOM cBbIIe 20 eguHuI]. TpaJUIMOHHAA OYMCTKA TaKUX HorydabpuKaToB
HepeHTabenbHa. HepeleHHBIM OCTaeTcsi BOIPOC MCIIONb30BAHUA COANCTOKOB IOCIe paduHaIuu
moy$abpUKaTOB PHIOHBIX KUPOB PACTBOPOM Iiesioud. Takke HEOOXOAMMO OIIpeZeNuTh IyTH pa-
[[MOHAJBPHOTO WCIOIb30BAHUSA, U3BJIE€YEHHBIX NMPU (GIOTAIIMOHHONW OYHCTKE, ITPOU3BOJCTBEHHBIX
CTOKOB 3arps3HAIOIIMX BEIIECTB — JKUPOBBIX TIEHHBIX Macc. PellleHre TIepeyrcIeHHbIX SKOJIOTHYe-
CKUX BOIIPOCOB TI03BOJIUT ITIOBBICUTH 3GPEKTUBHOCTD IIPOU3BO/CTBA PHIOHBIX XKUPOB U CHU3UTH €TI0
HeraTUBHOE BO3ZIeMICTBHE Ha OKPYXKAIOIIYI0 cpeAy. Llembio uccieoBanus ObLIO OnpejesieHre BO3-
MOJKHBIX HallpaBjieHUH pallMOHAIbHOTO MCIIONIb30BAaHUA YKa3aHHBIX )KUPOBBIX 00beKTOB. [lepeuric-
JIEHHble OOBEKTHI SBJIAIOTCA MCTOYHUKOM MOHOHEHACHIIIEHHBIX U MTOJMHEHACHIIEHHbBIX JKUPHBIX
KUCIOT. [103TOMY MX IIpe/Io;KeHO paccMaTpUBaTh B KaueCTBe BTOPUYHOTO MaTepUaIbHOTO pecypca
JUIS TIOJTyY€HUS TEXHUYECKUX ITPOAYKTOB Pa3TMYHOTO Ha3HAYEHU.
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Annotation. The production of fish oils is associated with a number of environmental issues.
The problem of the fishing industry is the processing of low-grade semi-finished fish oils with an
acid number of over 20 units. Traditional cleaning of such semi-finished products is unprofitable.
The issue of using soap water flows after refining semi-finished fish products with an alkali solution
remains unresolved. It is also necessary to determine ways of rational use of pollutants extracted
from industrial effluents during flotation treatment — fatty foam masses. Solving these environmen-
tal issues will increase the efficiency of fish oil production and reduce its negative impact on the
environment. The purpose of the study was to determine the possible directions for the rational use
of these fatty objects. These objects are a source of monounsaturated and polyunsaturated fatty ac-
ids. Therefore, they should be considered as a secondary material resource for obtaining technical

products for various purposes.
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BBEOEHUE

[Tpou3BOACTBO pBHIOHOTO >kHMpa B Poccuu Ha
CETONHAIIHUM /IeHb He TePSET CBOEN aKTyaJbHO-
ctu. Crpoc Ha JaHHBIN MPOAYKT ITOCTOSTHHO yBe-
JIMYUBAETCS Y PACIIUPSIETCS CIIEKTP €ro MprMe-
HeHMs. MOXXKHO BBIZIETUTH CJIEAYIONTUX OCHOBHBIX
MOTpeOUTENEN JKUPOBOU MPOAYKITUN M3 BOAHBIX
OMOpECYpPCOB: AKBAKYJIbTYpPa, >KUBOTHOBO/CTBO,
dapmareBTHKa, MHINEBAsd Y XUMHYECKas IIPO-
MBIIJIEHHOCTH, KOXKeBEHHOE TIPOM3BO/ICTBO, MbI-
JIOBapeHue, U3rOTOB/IEHUE JJAKOKPACOYHBIX U3/ie-
Jui. TeKyas moTpebHOCTh POCCHICKOTO PHIHKA
B PBIOHBIX JKHMpaxX, IO OIleHKaM 3KCIIEPTOB, Olle-
HUBaeTca B Kondectse bosiee 300 ThIC. T B TOZ.

B coorBeTcTBHE cO CTpaTerueil pa3BUTHsA arpo-
TIPOMBIIIIEHHOTO ¥ PHIO0X03SIHCTBEHHOT'O KOMIUIEK-
coB Poccutickori ®eneparvi Ha miepuioz, 10 2030
rofia , B paMKax ITPOrpaMMbl THBECTHUITMOHHBIX KBOT
TIpelycCMOTpeHa TOCY/IapCTBEHHAs TIOAZIEPYKKA CO3-
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JlaHys 6€30TXOZHOTO ITPOM3BO/ICTBA HA HOBBIX CyZlax
1 6eperoBbIX phIOONIEpEpabaTHIBAIOLINX MPE/IIPH-
ATUAX. CTPOUTENBCTBO CIEIMATM3UPOBAHHBIX PhI-
OOMYYHBIX ¥ >KUPOIepepabaThIBAIOIINX 3aBOJOB
YT TIEXOB TIPY JIEHCTBYIOIINX phIOoTIepepabaThiBa-
IOIUX TIPETNPUATHAK, OCHAIEHHE CIIelaTbHbIM
000pyZI0BaHNEM PHIOOJOOBIBAIOIINX CYZIOB ITO3BO-
JIUT PelINTh 33Ja9y KOMIUIEKCHOM IepepaboTKu
BOZIHBIX OMIOJIOTUYECKUX PECYPCOB U YBETUYUTD BBI-
ITYCK YKMPOBOM ITPOAYKIIUMU.

[1pu aTOM ClIeflyeT yIUThIBaTh, YTO IIPOU3BO/-
CTBO Ml OYMCTKA PHIOGHBIX JKHMPOB CBA3aHBI C 00-
pa3oBaHMEM TBEpPAbIX, KUJKUX U ra3000pa3HbIX
OTXOZIOB U BBIOPOCOB. 13 mepeunciieHHbIX GaKTo-
POB, CIIOCOOCTBYIOUIMX 3arps3HEHUIO OKpPY»Karo-
el cpeZbl, Haubosee CyIeCTBEHHBIM SIBJIAETCSA
HaJIMYUe IPOU3BO/ICTBEHHBIX CTOKOB.

Hampumep, npu ruzipataiiviy U cenapupoBa-
HUW TIOTypabpUKATOB YKUPOB, MPU MOUKe 000-
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PucyHok 1. YcTaHoBKa no NponssoacTey
PbIGHOM MYKM U sKMPa

Figure 1. Fish meal and fat production plant

PucyHOK 2. YUacTOoK BbITOMKM PbIOGHOMO sKUpa
Figure 2. Fish oil heating site

PYZOBaHUA, OYMCTKe (CTUPKe) (GUIBTPYIOLINX
MaTepUasoB, B CTOUHBIE BOZBI IIOMAAIOT KUPO-
BBIE BellleCcTBa. B KauecTBe JIOKAJIbHON OUYUCTKH
TaKUX CTOKOB BO3MO)XHO KCITOJIb30BAaHHE IIPO-
1IeCCOB OTCTAWBaHUS U CeMapupoBaHUs. Bbige-
JsileMas B pe3y/bTaTe OYMCTKH JKUpoBas ¢asza
MpezicTaBasAeT coO0H HU3KOCOPTHBIM TOIyda-
OpUKaT XKHUpa, KOTOPBIA MOXKET OBITh MCITOIb30-
BaH Ha TEXHUYECKUE TIeJTH.

HuskocopTHble ToONybabpuKaThl PHIOHOTO
KUpa TpeJjiaraeTcs paccMaTpUBaTh B Kade-
CTBe aJbTE€PHATUBBI Ma3yTy B KOTeJbHBIX [1]
WM OCHOBBI JJI1 TOJIy4eHUs OHOAM3ETbHOTO
TomiuBa [2; 3].

B mpoliecce mie09HON HeWTpaau3aluu Io-
nypabpukaToB pPBIOHBIX JKMPOB 0OpasyeTcs
COATICTOK — BOJHO-KHUPOBAsi ASMYJIbCUSA C BBICO-
KUM coZiepyKaHUeM HaTPHUEBBIX COJIEN YKUPHBIX
KUCIOT (MbUT). JlaHHBIN JIOKAJbHBIN MPOU3BO/I-
CTBEHHBIN CTOK MOXKET OBbITh UCIIOTb30BaH B Ka-
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YecTBe TIOBEPXHOCTHO-aKTHUBHOTO BelleCcTBa
JUTSI PA3JTMYHBIX TEXHUYECKUX ITPOIIECCOB.

B MacJIOXUPOBOM MPOMBIIUIEHHOCTH COAIll-
CTOK TIOC/IE HEUTpaTIU3aI[iy PACTUTENIbHBIX Ma-
CeJI KICTTOJTb3YETCS ISl CHIKEHUS BA3KOCTH HeDTH
[4], B mpousBozacTBe mmH [5], Mblta, papmarieB-
TUYECKUX MTPENAapaTOB, KOCMETHUYECKUX U3JETUMN,
TEXHUYECKUX CMa3oK U T. Z1. [6].

O6BbeqMHEHHBIN CTOK MTPOM3BOJCTBA PHIOHBIX
JKUPOB TIPEACTABIAET COOOH BOJHO-KUPOBYIO
SMY/IbCUIO C BBICOKUM COZEpKaHUEM >KUPOBBIX
KOMIIOHEHTOB. [lepezi cOpOCOM B OTKPBITHIH BO-
JIOEM OH 00sI3aTeThbHO MPOXOAUT (UZUKO-XHUMHU-
YEeCKYIO OUHCTKY /I U3BJIeUEHHS 3arPA3HAIONTNX
BelecTB. OOpasyrolasicsa B pe3y/bTaTe OYUCTKH
CTOKa YKMPOBas IIEHHasA Macca YTUIN3UPYETCS IT0-
CPEZICTBOM 3aXOPOHEHUS Ha CIeIaTN3NpOBaH-
HBIX TIOJIMTOHAaX. DTO MPUBOAUT K 3arps3HEHUIO
OKpY>Kalolllel cpesibl *KUPOBBIMU BeIECTBAMU,
KOTOPBIE MOIVIM OBl OBITH MCITOJTb30BAHBI KaK BTO-
PUYHbBIE MaTepHUaIbHbIE PECYPCHI /IS PA3TUIHBIX
oTpacJjieli MPOMBIILIEHHOCTH.

JKvipoBble OTXOZIbI MaCIOKUPOBBIX M MSACOIIe-
pepabaThIBAIOIIUX TIPEATIPUATHN TPUMEHSIOTCS
B COCTaBe TEXHOJOTMYECKUX KUJKOCTEHA B MeTaJl-
JIoobpabaThIBaroIIeli MPOMBIIIIEHHOCTH [7], cty-
»KaT OCHOBOM /I CUHTe3a O1OA13eIbHOI0 TOIUIH-
Ba [8;9;10; 11], mpon3BoACTBa MOIOIINX CPE/ICTB,
aHTUGPUKIIMOHHBIX Y aHTUA/IT€3UOHHBIX CMA30K,
AQHTUKOPPO3WOHHBIX TIOKPBITUHA Y APYTHX TEXHO-
JIOTUYeCKUX MaTepuaios [12].

Llenv uccnedosaHus — ompeziesieHUE BO3MOXK-
HBIX HaIlpaBJIeHWH palMOHAJIbHOTO HCIIOIb30Ba-
HUA HU3KOCOPTHBIX PBIOHBIX YKHPOB U YKHUPOCO-

ZiepKaIIX OTXOZIOB /IS pEllIeHH SKOTOTYECKUX
11po6JIeM KUPOTIPOM3BO/ICTBA B PHIOHOM OTpacIH.

PucyHok 3. YuacTok HenTpanusaumm
pbI6HOrO sRMpa

Figure 3. Fish oil neutralization site
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OBbEKTbI M METOAblI MCCNEOQOBAHMUA

OOBeKTaMU HCCIeOBAaHUA SBJISUTUCH: HU3-
KOCOPTHBIM TOny$pabpuKaT PpbIOHOTO KUpa
C KHUCJIOTHBIM urcyioM cBbite 20 mr KOH/r; co-
arCTOK — JIOKAJBHBIN ITPOU3BOACTBEHHBIN CTOK
nocje HeWTpaau3ald pacTBOPOM IIeIouu Io-
Jy$babpuKaTOB PHIOHBIX *KUPOB; KUPOBAs TEH-
Hasg mMacca (PKuporeHoMmacca) — MPOAYKT, obpa-
3YIOIIUICS NTPU OYUCTKe 0O'beANHEHHOTO CTOKA
J)KUPOBOTO IIPOM3BOJACTBA METOAOM XUMUYe-
CKOM KOaryJIAllMY 3arpsA3HeHUH ¢ ToceAytolen
ux ¢roTtanueir. O6GbEeKTHl HUCCIeOBAHNUA ObLII
IIpeIoCTaB/IeHbl JKUpoIlepepabaThIBAOIINM
npeanpuarueM AO «Ilomapuc» (r. MypmaHck),
CHelaau3upyoIUMca Ha BBIIYyCKe IUIIEBOMH,
BeTEepUHAPHON M TeXHWYEeCKOU NIPOAYKIMU Ha
OCHOBE PBIOHBIX KHUPOB.

XUMHU4YeCcKuii cocTaB 0ObEKTOB UCCIEI0OBAHUA
OTIpeZiesIsIv CTaHAAPTHBIMU MeTOZaMU COIVIaCHO
I'OCT 7636-85. CozepxaHrie HaTpHUEBBIX MBbLI
B COAICTOKE — C ITIOMOIIBI0 TUTPOBAHUS IPOOBI
COJITHOM KHCJIOTOM CHavyaa B MPUCYTCTBUM de-
HondranmenHa, 3aTeM — METWIOBOI'O KpPacHOTO
(PyxoBozCTBO 110 METOAAM UCC/IEA0BAHUA, TEXHO-
XUMHYEeCKOMY KOHTPOJIIO U Y4eTy IPOU3BOCTBA
B MacCJIOXKMPOBOM IPOMBIIIEHHOCTH ). Ppakiiu-
OHHBIN COCTaB JIMIIIOB OIPE/EJISIN C TIOMOIIBIO
TOKOCJIOWHOH xpomarorpaduu [13], KUpHOKuUC-
JIOTHBIM COCTaB JIUIIW/IOB — C TIOMOIIIBIO I'a30BOM
xpomarorpaduu, B coorBercTBun ¢ 'OCT 31663-
2012. OmHOPOAHOCTb W CTAOWIBHOCTDH TPSMOM
SMYJIbCUH, €€ aHTHAa/Jre3UOHHbIe CBOWCTBA, IpU
bopMOBaHUM KeJIe300€TOHHBIX U3/, Olle-
HUBAJIM BU3yaJIbHO, C y4eToM TpeboBanuii TOCT
6243-75. IL1eHKoOOpasyIouyie CBOWCTBA KaJlb-
I[VEBBbIX COJIEY >KUPHBIX KUCJIOT ONpeZAesUIN 110

TEXHONOMMS

CTETIEHW BBICHIXaHUA OOpasyIolleics IUIEHKH
mpu Temmeparype 18...22 °C 1 OTHOCHUTENIbHON
BJI@&KHOCTU Bozzayxa 60...70% (PyKoBOACTBO TIO
MeTOoZlaM HCC/IeZIOBAHUSA, TEXHOXUMUYECKOMY
KOHTDOJIFO M Y4YeTy IIPOU3BOZICTBA B MACIOXKHU-
POBOM TPOMBINIZIEHHOCTH) AHTHUGPUKIIMOHHBIE
CBOMCTBA CMa304YHOU J00aBKU (KOdbOUIIMEHT
TpeHUsi, CKOPOCTb M3HOCA CTaIn) U3ydaiu C To-
MOIIIbIO MaIIUHBI TpeHusA MT-2 1o cTaHAapTHOM
MeTovKe, B coorBeTcTBUM ¢ CTO 'azmpowm 2-3.2-
011-2005. ®usuko-xuMmudeckue noxkasareau (Ku-
HeMaThu4ecKas Y yeJIoBHaA BA3KOCTh Ipy 100 °C,
30JIbHOCTh, TEMIIEpaTypa BCITbIIIKH, MacCOBas
JTOJIST BOZIBI I MEXaHUYECKUX ITPUMeCeii, MaccoBast
ZIOJIA CEPHI, CoZiepskaHKe CEPOBOIOPOZA, TEMIIEPa-
Typa 3aCThIBAHUSI) JKUPOBOM (PAKITUH OIIPE/Es-
1 B coorBeTcTBUM ¢ 'OCT 10585-2013 .

[To pesysmbTaTaM HCCIeOBAHUN OllEHUBAIA
BO3MOYKHOCTH MCIIOJIb30BaHUA OOBEKTOB M HX
MIPOU3BOZIHBIX B KayecTBe MOBEPXHOCTHO-AKTUB-
HBIX, AHTUGPUKIMOHHBIX, TUIEHKOOOPA3YIOIINX
MaTepUajioB U aJbTepHATUBHOT'O TOIUIMBA B KO-
TeJIbHBIX YCTaHOBKAaX.

PE3YNbTATbl U OBCYXXAEHME

HccnepoBadie XMMHYECKOIO COCTaBa OOBEK-
TOB HICC/IE0OBaHYsA, GpPaKIIMOHHOTO U KUPHOKHC-
JIOTHOT'O COCTaBOB JIMIHZOB ITOKAa3aj0, YTO OHU
BapbUPYIOT B MIMPOKUX TIpeZieiax W 3aBUCAT OT
006pabaThIBAEMOTO ChIPBS 1 PAOOTHI OYMCTHBIX CO-
opy’keHUH. HU3KOCOPTHBIN mMomydpabpuKaT peiO-
HOT0 »K1pa coepkuT A0 10% Bozpl 1 0,10...0,20%
a30TUCTBIX BellecTB. COANCTOK Mpe/CTaBIseT
€000l BOJHO-KUPOBYIO SMYJIbCHIO, COAEPIKAIILYIO
3...10% mmuzgoB 1 9...16% HaTpHeBbIX MbLI. Ku-
porieHoMacca cogepxkat 20...56% Bozgel, 33...70%

PucyHok 4. Yuactok cenapmpoBaHms
pbI6HOro *RMpa

Figure 4. Fish oil separation site

PucyHok 5. ®unbT-npecc ans o4McTkm
pbI6HOro *kmpa

Figure 5. Filter press for cleaning fish oil
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PucyHok 6. ®notaunoHHas O4MCTKa CTOKOB
YKMPOMPOM3BOACTBA

Figure 6. Flotation cleaning of office drains

JUzoB, 0,06...0,28% a30TUCTHIX BetlecTB. XKup-
HOKWCJIOTHBIM COCTAB JIMIIUZAOB OOBEKTOB HCCIIE-
JIOBaHUA TIPe/ICTaB/IeH BbICOKOMOJIEKY/IIPHBIMUA
HOoJIMHEeHAachIeHHbIMU (37...46%) 1 MOHOHEHa-
coiteHHbIMA  (31...38%) >KUPHBIMHA KUCIOTaMHU
[14; 15]. Takum 06pa3oM, OOGbEKTHI UCC/IENOBAHUS
CjleflyeT paccMaTpUBaTh B KadecTBe HCTOYHMKA
MOHOHEHACHIIIIEHHBIX W MOJMHEHACHITEHHBIX
JKUPHBIX KACIOT IS TTOJTy9eHMsT Ha X OCHOBE pa3-
JIMIHBIX TEXHIYECKUX ITPOYKTOB.

B mpoaykTax TeXHUYECKOTO Ha3HaYeHWS HC-
TTOJIb3YIOTCST KaK CBOOOJHBIE JKUPHbIE KHCJIOTBI,
TaK Y UX TIPOU3BOHBIE — CJIOXKHBIE 3UPHI C TUIH-
1IepUHOM, METWIOBBIM WM STUJIOBBIM CITUPTOM,
mesI049HbIe coy (MbUIa). YKa3aHHbIe COeJMHEHNA
BXOZISIT B COCTaB TEXHUYECKHX CMAa30K, SMYJIbraTo-
POB, GJIOTAIIMOHHBIX peareHTOB, JAKOKPACOYHBIX
Y aHTUKOPPO3WOHHBIX TIOKPBITHH, GUOAN3ETHHO-
ro TOIUIMBA WIH B KayecTBe 3aMeHbl Ma3yTa [16;
17; 18; 19; 20]. TexHu4yeckure MPOAYKTHI MOI'YT
MIPEeCTaBIATbh COOOM BOAHO-KUPOBBIE SMYIbCUU
IV KOHIIEHTPaThI >KUPOBBIX BelllecTs [14].

IlpucyrcTBUe B IpPOAYKTaxX IIOJMHEHACHIIIEH-
HBIX JKUPHBIX KUCJIOT TIPHZIAET UM Psifl yHUKAIbHBIX
CBOWCTB: HU3Kas TeMmIleparypa IviaBieHus [21];
OKWC/IUTETbHAsA TIOMMMEPU3aIisl B TIPUCYTCTBUA
Karaymzaropa [22; 23]; o6pazoBaHKe TIOBEPXHOCT-
HO-aKTUBHBIX MOHOMOJIEKY/ISIDHBIX CJIOoeB  [24];
CITOCOOHOCTD YZIEPYKUBATBCS HA BEPTUKATBHBIX T10-
BEPXHOCTSIX ¥ OHopasiaraeMocTb [25].

JKviponieHoMaccy TpeZJIoXKeHO HCIIO/b30BaTh
B KayecTBe KUPOBOM a3kl I MOTydeHUs TeXHHU-
YECKOW AMYJIbCUM TUIIA «Macjio B Bofe» (TpsaMas
aMyJsbcys). [Ipu aToM, U1 CTaOWIM3aIUY TOTy4a-
€MOU JICIIEPCHOM CHUCTEMBI MCITOIh30BAJICA COAll-
CTOK, T.K. OH COZEPXUT ZI0 16% HATPUEBBIX MBLT.
TTosyyeHHAs SMYJIbCHS alTpOOHpPOBaHa B KAaueCTBE
aQHTUA/Te3MOHHOM CMa3Ky ITpy GOPMOBAHUY JKeJTe-
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300€TOHHBIX CTPOUTEIBHBIX KOHCTPYKLMH. T10 CBO-
M aHTUAJTre3MOHHBIM CBOMCTBAM OHA COIIOCTABU-
Ma C TPaZUIIMOHHO UCTIONb3yeMON B CTPOUTEILHOMN
IIPOMBIIIUIEHHOCTH CMa3KOM Ha OCHOBE BepeTeHHO-
r'0 Macjia U CMHTETUYECKUX KUPHBIX KUCIOT [14].
HU3KOCOPTHBIN MoTydabprKaT phIOHOTO XKUpPa
Y KUPOIIEHOMACCY TIPE/JIOYKEHO MCIIOIb30BaTh 1A
M3BJIeYeHN KUPHBIX KUCIOT. C 3TOH 1ebio 00b-
€KTbI T0/IBeprajii IM/pOIu3y, a 3aTeM Celapupo-
BaHUIO /I OTAEIEHNS KUPOBOKH (asbl OT BOAHOM.
JKupoBas ¢aza mpeacraisia coboii KOHIIEHTPAT
’KUPHBIX KUCJIOT C KUCJIOTHBIM YMCIOM He HIDKe
100 mr KOH/r u cogepxxanueMm Bogpl 10...20%.
KOHIIeHTpaT *KUPHBIX KUCJIOT allpOOMPOBAH B Kaue-
CTBe CBhIPbsA 71 U3TOTOBJIEHUA TEXHUTIECKOT'O MBUIA,
coneBori oMb, (IOTAMOHHOIO peareHTa /it
oborareHus anaTuTo-HedeIIMHOBON PyAbl U CMa-
30YHOT'0 KOMITOHEHTa GypoBoro pactBopa [14; 17].
TexHU4Yeckoe MBUIO M3TOTaBIMBAJIOCH IIyTEM
PeaKIuy HeUTpaau3alui KOHIIEHTPaTa JKUPHBIX
kucaot 20% BOAHBIM pacTBOPOM T'MAPOKCHZA Ka-
susi. TTosydeHHBIN TPOAYKT MPEACTaBILT coO0M
KUJKYIO CyOCTaHIIMIO C CcoflepKaHUeM OMBbLIEeH-
HBIX KUPHBIX KUCIOT (MbUIa) 40...45%. ITpoaykT
oTBeYas TPeOOBAHUAM K TEXHUYECKOMY MBUIY
1 ObUT anpoOHPOBAH B KauyecTBe CTaOWIM3aTopa
TEeXHUYECKOW SMY/IbCHH Ha OCHOBE BEpEeTeHHO-
ro Macja ¥ CUHTeTUYeCKUX KUPHBIX KUCJIOT /I
CTPOUTENBHOM IPOMBIIUIEHHOCTU. [lomydeHHasa
SMy/bcUs ObLIa OJHOPOAHOM, CTaOWIBHOM; pac-
C/IauBaHye KOMIO3ULIMY He HabJII01aI0Ch.
ConeBas omida M3roTaBIMBaIACh IyTEM peak-
LY HeUTpaIv3ally KOHIIEHTPAaTa )KUPHBIX KUCTIOT
KPUCTA/UIMYECKUM THAPOKCHAOM KaiblyA. [lomy-
yeHHBIe KaJIblIFieBble COJIU JKUPHBIX KUCIOT (coseBas
OCHOBA) PaCTBOPSUIVChH B YaHT-CIpUTe C J00aBie-
HUEM CHUKKaTHBa. BpeMs BbIChIXaHUA IPOAYKTA, I10-
CJle HaHEeCeHNs Ha MTOBEPXHOCTb IIPU 33IaHHOU TeM-
mepaType U OTHOCUTEIBHOW BJIQXKHOCTU BO3ZyXa,
COOTBETCTBOBAJIO TPEOOBAHUAM K COJIEBOM Orde.
®noTalOHHBI ~ peareHT U3rOTaBIUBaICA
MyTeM peakuuu HeUTpajr3aly KOHIIeHTpaTa
SKUPHBIX KUCJIOT 1% BOZAHBIM PacTBOPOM I'MJPOK-
cuga Hatpud. IloydeHHBIN pacTBOpP HAaTPUEBBIX
cosielt *KUPHBIX KUCJIOT BBOAWICA B KOJIWYECTBE
25% B cocTaB cobupaTenbHON cMecH i (io-
TallMM anaTUTa U3 anaTUTO-HedeTMHOBOU pyZABL.
BBezieHIie HOBOT'O KOMITOHEHTA B COCTaB coOMpa-
TeJIbHOM CMeCH IIOBBICWIO H3BJIeYeHHe OKCHa
¢docdopa u3 pyzst Ha 0,7...0,9%. Pacxoz mpezsio-
*KEHHOU cMecH /1 GoTanuy pyas! ObUT COTIOCTA-
BUM C PacXoZIoM TPaZIMIIMOHHOT'O peareHTa.
CmaszouHas 106aBKa K OypoBOMY pacTBOpY U3-
TOTaBIMBAJIACh IIyTeM peaKlIny HeUTpaTn3aluu
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KOHILIEHTpaTa >KUPHBIX KUCJIOT 30% BOJHO-CITUP-
TOBBIM PacTBOPOM KPEMHUHOPraHUYeCKOTo
COeHEHUA (a1IOMOMETHICUIOKCAHOIATOM
HaTpus WIM MOHOHATPUEBOM COJBbIO STUJICHU-
JIAaHTpHOIA). [10y9eHHbIN TPOAYKT Z0OABIIAICA
B KosyecTBe 1,5% K 6ypoBOoMy pacTBOpY, C Iie-
JIBIO TIOBBIIIEHUA €r0 CMAa304YHBIX U IPOTUBOM3-
HOCHBIX CBOMCTB. 10 cBoMM aHTUPPUKITMOHHBIM
CBOHCTBaM TIpe/IO’KeHHas /o6aBKa IIPEeBOCXO-
Jivia TIpYMeHseMble B HedpTerazoBoil MpoMBIIII-
JICHHOCTH CMa304YHble KOMIIOHEHTHI Ha OCHOBE
CUHTETUYECKUX KUPHBIX KHUCJIOT, PACTUTEIbHBIX
MaceJl U XKUJKOI'O CTeKJIa, paCTUTEeIbHbIX Maces
C TIPUCAZIKOM COeZIMHEHUH Gopa.

JKupoBas ¢pakiiys, BelesIeHHas U3 JKAPOIIe-
HOMACCHI YCIENTHO ampobupoBaHa B KavyecTBe
3aMeHbl TPaJUIIMOHHOIO Mas3yTHOI'O TOIUINBA
M-100 (IFO-180) mpy paboTe KOTeTbHOM yCTaHOB-
KU. [To OCHOBHBIM (pU3UKO-XMMHUYECKUM TTOKa3a-
TesAM (KMHeMaTudecKasad M YCIOBHAs BA3KOCTb
npu 100°C, 30/1bHOCTB, TeMIepaTypa BCIBIIIKH,
MaccoBas 01 BOJBI ¥ MEXaHUYeCKUX IpUMecel,
MaccoBasd [j0J1A CEPBL, COEPXKaHNe CEPOBOAOPOAA,
TeMIlepaTypa 3acTbIBaHUA) XKUpoBasd (pakiua
cooTBeTcTBOBasa TpeboBaHusM I'OCT 10585-
2013 k TonnoyHoMy ma3syTy M-100. DxcriepuMeHT
MIOKa3aJI, YTO XKUPOBasg Ppakiya U3 KUPOIEHO-
Macchl MOXKET ITOJIHOCTBbIO 3aMEHUTh MasyT IpU
DKCIUTyaTaluy naposoro kowia Mapku [JIKBP
4/13. IIpy 5TOM 3HAQUUTEIBHO CHIKAETCA PACXOZ,
mapa Ha COOCTBEHHbBIE HYXK/bI KOTETbHOU (T10710-
rpeB éMKOCTeH ¢ )KHpoM, ITofjavua rmapa Ha popcyH-
KU), T.K. )KMpOBas dpakuus obaazaeT Oosbiieit
TEKY4ECTbIO M PACIbUIAEMOCTbI0. OTMEYEHO, YTO
IIPY UCIOIBb30BAHUU KMPOBOM Gpakuyu He Tpe-
OyeTcst IPUHIUITNATIBHO U3MEHATh KOHCTPYKIIUIO
KOTEJIbHOM YCTaHOBKH, HEOOXOZMIMO TOJIBKO IIPO-
M3BECTU 3aMeHy GOPCYHOK.

3AKJTIOMEHUE

OKOJIOTMYeCKUMU aclleKTaM{d COBPEMEeHHOTO
IIPOM3BO/ICTBA PBIOHBIX KUPOB B Poccuu ABJIA-
I0TCA: TpobsieMa paIjioHAIbHOTO MCIIOIh30Ba-
HUA HU3KOCOPTHBIX MOMyPabpPUKATOB PHIOHBIX
>KUPOB C KUCJIOTHBIM YMCJIOM CBbILIe 20 eNHULI;
COATCTOK IOCJIe LIeJOYHOUW HeWTpanau3aluy Io-
syhabpUKaTOB PHIOGHBIX KUPOB; KUPOBAs IIEHHAA
Macca, U3BJeKaeMast IIpy OYUCTKe 00beIHEHHO-
rO CTOKa >KMPOIIPOU3BO/ICTBA METOZOM XHUMUYe-
CKOM KOaryJAlyy 3arpsa3HeHul ¢ nocieyonei
ux ¢roTanueil. YCTaHOBIEHO, YTO YKa3aHHBIE
IIPOZAYKTHI COZep:KaT 3HAYUTETbHOE KOINYEeCTBO
MOHOHEHACHIIIIEHHBIX U  IOJMHEeHaCHIIeHHbIX
>KUPHBIX KHUCJIOT ¥ MOTYT OBbITb KCIIO/Ib30BAHBI
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JUIS TIOJTyYeHUsT Ha UX OCHOBE TIOBEPXHOCTHO-aK-
TUBHBIX, IUIEHKOOOPA3YIOIINX, aHTUQPPUKIIMOH-
HBIX BEIIECTB M aJBTEPHATUBHOTO TOIUTMBA. JTO
MI03BOJIIET CHU3UTH OTPULIATENLHOE BO3/IeHCTBIE
’KUPOIIPOM3BOZCTBA Ha OKPYXKAIOLIYIO Cpeay
U TPeJIOKUTH PAIlOHAIbHbIE MyTU UCIIOIb30-
BaHMS HU3KOCOPTHBIX MOTYy(HaOPUKATOB PHIOHBIX
JKMPOB ¥ JKUPOBBIX OTXOZIOB B KA4eCTBE BTOPUY-
HBIX MaTepHUAIbHBIX PECYPCOB.
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