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AHHoTamus. B HacTosiee BpeMss B MOJIOYHOUM MPOMBINIICHHOCTH MPOOJIEMHBIM BOIPOCOM SBJISETCS
00e3BpeXMBaHWE W YTHIW3AlUS TAaKUX MHOTOTOHHaXHBIX OTXOOB, KaK WIJIOBBIA OCAJIOK OYHCTHBIX
COOPYKEHHH  MOJIOKO3aBOJIOB,  XapaKTEPU3YIOMIMUXCS  BBICOKOW  BIAXHOCTHIO  (Okoio 95 %).
DT0 00YCJIOBICHO TEM, YTO CIECIHATU3UPOBAHHBIC MOJUTOHBI, COTJIACHO JCHCTBYIOIIUM CAHHTAPHBIM
MpaBHJIaM, MOTYT TPUHUMATh TOJILKO OCAJOK C BIAXHOCThIO MeHee 85 %. JlnmuTenbHOE HaXOXIeHUE
Oocagka Ha WIIOBBIX KapTax MPHBOAWT K €ro 3arHMBAaHUIO C BBIZCJICHHEM 3J0BOHHOTO 3amaxa, 4To
oOyclaBiIMBaeT aKTyaJlbHOCTh IPOBEICHHUS HCCIEJOBAHUNA C IeNIbI0 OOOCHOBAaHUS ONTHMAbHOMN
TEXHOJIOTUM O00E3BPEKHUBAHMS MIIOBOIO OCAJIKa OYHCTHBIX COOPYXKCHHI MOJIOYHOTO MPOU3BOJICTBA.
Jis nOoCTHKEHUST TIOCTAaBIICHHOM eI HaMH TPOBEACHO HCCIEIOBaHHE OO0E3BPEKMBAHUS HWIIOBBIX
0CaJIKOB OYMCTHBIX COOPYKEHUI MOJIOYHOTO KOMOMHATa C HCIOJIb30BaHHEM aBTOHOMHOIO 3aMKHYTOTO
nectpykropa Huskoro gasiaeHus J{H/(-350 npoussoactea 3A0 «CAM-Openy. DKCIEepUMEHTHI TTOKa3aiH,
YTO TPOIIECC Mapora3oBOi AECTPYKIIMU MPOTEKAET C BBHICOKOW 3(PPEKTHBHOCTHIO (YMEHBIIEHHE MACCHI
WIOBBIX OCangKoB — Oomee dem Ha 75 %). BBINOTHEHHBIE ONEHKH W OPHUEHTHPOBOYHBIE pPACUETHI
MO3BOJISIIOT 3aKIIOYUTh, YTO B TIPOCKTHPOBAHUM U TEXHOJOTHYECKOH cxeme (yHKIHOHUPOBAHUS
JECTPYKTOpa OBUIM TPHUMEHEHBI BCE BO3MOXKHBIE MeEphl, HAINPaBIICHHbIE HAa CHUKCHHE HETaTHBHOTO
BIMSIHAST Ha OKPYXKaIOI[yI0 Cpeoy H COOTBETCTBHE COBPEMEHHBIM CTaHAApTaM DKOJOTHYECKOi
0e30MacHOCTH M OXpaHbl IPUPOIHI.
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Abstract. Currently, a problematic issue in the dairy industry is the neutralization and disposal of sludge
from dairy wastewater treatment facilities, a multi-tonnage waste with a high moisture content (about 95 %).
This is due to the fact that according to current sanitary rules, specialized landfills can only accept sediment
with moisture less than 85 %. A prolonged presence of sediment on sludge sites leads to its rotting with the
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release of a fetid odor. It determines the relevance of conducting research to substantiate the optimal
technology for neutralizing sludge. For these purposes, we studied the neutralization of sludge from the
wastewater treatment facilities of a dairy plant using a DND-350 autonomous closed low-pressure
destructor manufactured by SDM-Orel CJSC. Experiments revealed a high efficiency of combined-cycle
gas destruction process, with a reduction in the mass of sludge deposits by over 75 % The assessments and
approximate calculations allow us to conclude that all possible measures aimed at reducing the negative
impact on the environment and compliance with modern standards of environmental safety and nature
protection were applied in the design and technological scheme of the destructor.

Keywords: destructor, sludge of wastewater treatment plants, waste, thermal neutralization,
environmentally safe method of disposal
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BBeaenue

Moso4Has MPOMBIIUIEHHOCTh MPEACTaBIsIeT CO00W CEKTOp, B KOTOPOM HEOOXOIUMO
BHEJIPEHHUE KOMIUIEKCA TEXHUYECKUX MEPONPUSITHNA AJis MOBBIIMICHUS IKOJIOTHMYECKO Oe3omac-
HOCTH, HaIllpaBJICHHBIX Ha MOJepKaHue OajmaHca MexIy Ounocdepoil ' aHTPOIIOTEHHBIMHU BO3-
NEUCTBUSIMU.

Moso4Hble KOMOMHATBI, HECMOTPS Ha TO YTO OHM OTHOCSTCS K MUIIEBOM MPOMBIIIUIEHHO-
CTH, UTPAIOT OOJIBIIYIO POJIb B 3arpsiI3HEHUH OKpY’Karolleil cpeabl. Tak UX OYHCTHBIE COOpYIKe-
HUS, UCTIONB3Ys 3((PEeKTUBHBIE TEXHOIOTUH BOJOOUYUCTKH, TEHEPUPYIOT MPH 3TOM OTXOJbI, KO-
TOpbIe caMU MO ce0e MPECTABIIAIOT Yyrpo3y ele OONbIIEro 3arpsa3HeHHs] OKpY Kalolel Cpebl.
Onu 00pa3yloTcsi B pe3ysibTaTe CMEIICHHsI OCagka OMOJIOTMYECKUX OYHUCTHBIX COOPYKEHUH U
0CaJIka MEXaHMYECKONW OUMCTKU XO3SHCTBEHHO-OBITOBBIX M CMEIIAHHBIX CTOYHBIX BOJ. Ocanok
OMOJIOTHYECKUX OYHCTHBIX COOPYKEHH MPEICTaBISIET CO0O0M CI0XHYIO COBOKYITHOCTH OPTaHU-
30BaHHBIX OPTaHU3MOB, HEKMBOW OCHOBBI M CBSI3aHHBIX MEXIY COOOH MeTabOIMYEeCKHMMHU H
Tpoduyeckumu nporeccamu [ Xenie u ap, 2006].

B Poccun ocagku oOpasyrorcst B 60bIux KouuecTBax (okojo 100 MiH T. mpu Havasb-
HOM BraxkHOCTH A0 98 %) 1 oTHOCsTCA K oTX0AaM [V knacca onacHoctu [McxakoBa, Hypranues,
2024].

JlnuTenbHOE HaXOXKACHHUE OCaJKa HA UJIOBBIX KapTaX MPUBOAUT K €ro 3arHUBAHUIO C BbI-
JIeJIeHnEeM 3J10BOHHOTO 3amnaxa [Xia et al., 2022]. IIpu 3ToM nporecce CylecTBEHHO CHIXKAETCs
BoAoOTAa4a ocaaka [pemuuena, 2021].

[Tpobnema o 00€3BPEKMBAHUIO W YTHIIM3ALUU HMJIOBOTO OCAJKa C MCXOJHOM BIAXKHO-
CTBIO OKOIIO 95 %, XapakTepHa ISl BCEX MPEANPUATUI MOJOYHOW MPOMBIIIIEHHOCTH, TaK KaK
CHEIMaTIM3UPOBaHHbIE MOJIUIOHBI B COOTBETCTBMM € caHUTapHbIMU TpeboBaHusmu [CanlluH
1322-03, 2003] MOoryT npuHUMAaTh TOJIBKO OCAIOK C BJIAKHOCTHIO MeHee 85 %o.

ens manHOM pabOTHI — HCCIeIOBAaHNE M OOOCHOBAHHE ONTUMAJIBLHON TEXHOJIOTHH 00€3-
BPEKHUBAHUS WIOBOTO OCAJIKa OYMCTHBIX COOPYKEHHUN MOJOYHOTO MPOU3BOJCTBA C YUYETOM KO-
HOMMUYECKHUX U T€03KOJIOTHYECKUX ACIIEKTOB MPOOIEMbI YTUIN3AaUH MHOTOTOHHAKHBIX OTXO/0B
Ha TIPeIIpPUATHH.

OO0BLEeKTHI 1 METOABI HCCJICA0BAHNSA

Ananuz MCTOAOB O6p3.60TKI/I HIIOBBIX OCAaJKOB OCHOBBIBAJICA HAa KOMIIJICKCHOM IIOAXOAC,
BKIIIOHAIOMIEM U3YYCHHUC KakK q)OHI[OBbIX, TaK " 0Hy6J’II/IKOBaHHBIX MaTCpuraIoB, a TaKKC PE3yJib-
TaTbl SKCIICPUMCHTAJIbHBIX HCCJ'IC,Z[OB%J.HHFI.

B HACTOAIICC BpEMs pCUHICHUC HpO6J’I€MI>I HJIOBBIX OCAAKOB HA NPCANPUATHAX OCYHICCTB-
JACTCA MIPEUMYIIECTBECHHO CICAYHOIUMU METOJaMMU:
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— JIENIOHUPOBAHKME HA WIIOBBIX KapTax (CKIaJupOBaHHE OCAJIKOB Ha MJIOBBIX KapTax IJis
CYILIKHU B €CTECTBEHHBIX YCIIOBHSIX);

— KOMITOCTUPOBAHHE WIOBBIX OCA/IKOB;

— Ouosoruueckas nepepaboTKa WIOB OUUCTHBIX COOPYKEHUH aHa’ pOOHBIMU MHUKpPOOpra-
HU3MaMH B METaHTEHKAX;

— TepMHuUecKas 00paboTka (TEXHOJIOIMYECKOe CKUTaHue WK nuposin3 mioB) [Conoako-
Ba u 11p., 2012; Mopan u np., 2017].

JlenoHMpoBaHUE HA WIOBBIX KapTaX U KOMIIOCTUPOBAHHE SIBISAIOTCA Hanbojee J0CTyI-
HBIMU CIIOCOOAMU yTUIIN3aLMU WIOBBIX 0caakoB. OJIHAKO CKJIaJAMPOBAHHME WJIOBBIX OCAJKOB Ha
KapTax Ui CYIIKH B €CTECTBEHHBIX YCJIOBUAX TPeOYeT HMCIOJIb30BaHMs OOJBIIUX IUIOIIAICH,
TaK)Ke 3TO JOJTHH MO0 BpeMEeHU mpoliecc (i pasznaraerca B Teuenue 11-12 mecsues u 6onee),
YTO NMPUBOJUT K M3MEHEHHMIO (DOHOBOT'O 3arps3HEHUs aTMOC(EpPHOro BO3JyXa, paclpocTpaHe-
HUIO HETIPUSTHBIX 3aI1aX0B, a TAK)Ke K 0aKTEpUAIBHOMY 3arpsi3HEHUIo 104B [BopoHOB, SIkoBIEB,
2006]. Takum 0Opa3zom, AEMIOHUPOBAHUE HAa WIOBBIX KapTax HE SIBJISETCS MPHUBIEKATEIbHBIM HU
YKOHOMHYECKH, HU SKOJIOTUIECKH.

KomnocTtupoBanue — ayqmuii cnocod 100UTbCsS CBOMCTB, HEOOXOAUMBIX JUIsl BBIIIOJHE-
HUSI TPeOOBAHUH, MPEIBIBIAEMBIX K OCaJIKy CTOYHBIX BOJ| IPH HUCIOJIB30BAHUU €TO B Ka4eCTBE
ynoopenus [['OCT 17.4.3.07-2001, 2001, CronsieB u ap., 2005].

WnoBeIii ocaiok OTHOCTHIO PUTOACH TSI KOMITOCTUPOBAHHS M MOXKET HCIIOIB30BATHCS
B KauecTBe y100peHus (MpH HAJIMYUU COOTBETCTBYIOUIMX cepTu(ukaToB) [3aiiHymnuH, [ansyT-
nuHOB, 2016].

OnHaKko HCHOJB30BAHHWE KOMIIOCTUPOBAHMS TOJBKO JUIsI YMEHBIIEHUS oObeMa ocajka
ciumkoM goporo u HeagdektusHo [berenmkos, 2023]. [ToaTromy yka3aHHBIH METOJ SIBIISICTCS
3¢ (GEeKTUBHBIM CIIOCOOOM TOJBKO MPH W3TOTOBJIEHUM U3 MIOBOTO OCAJKa MOJHOLEHHOIO YI00-
penusi. Cepbe3HbIM HEJOCTATKOM PacCMaTpUBAEMOI0 METO/A SIBIISIETCS CJIOKHOCTh peanu3aliu
npoliecca, 0COOEHHO B XOJOHOE BpeMs roja (¢ HosOps o Mapr).

buonoruueckass 06paboTka ocajka CTOYHBIX BOJ aHA3pPOOHBIMH MHUKPOOPTraHU3MaMHU B
METAHTEHKaX — 3TO JIBYXCTYIEHYAThIH MpoLEecC, B X0J€ KOTOPOro OpraHndecKkre npumecu Ono-
XUMHUYECKH MTPeo0pa3yroTcsl B METaH U yIJIeKUCIbIi ra3 [JlaTeimoBa, CeBocThsiHOBa, 2015].

JUis MCTIONIb30BaHMsI Ha MPEANPUATUSAX MOJOYHON NMPOMBIIUIEHHOCTH YyKa3aHHBIA Mpo-
LIECC UMEET psJl CI0KHOCTEH, TaK KaK MPOAYKTOM NepepabOTKU Mjia SBJISETCSl HAaTUBHBIN OMoras
U €ro HUCIOJb30BaHHE B KayeCTBE TOIUIMBA 0e3 MpeABapUTEIbHON OYMCTKHM HE NpEeACTaBIseTCs
BO3MOXKHBIM TaK K€, Kak U ero cxuranue B Qaxene [Kysnenos, ['pagosa, 2006]. Hanuuue xu-
pOB B ocajake 00ycIaBIMBAeT HEOOXOIUMOCTh CTPOUTENHCTBA METAHPEAKTOPOB 3HAYMTEIBHBIX
00BEMOB, TIOCKOJIBKY BpeMs uX pacraaa cocrasiser oT 20 1o 30 cytok. B cBsizu ¢ atim 3¢ dek-
TUBHOCTh NMPUMEHEHHsI JAHHOTO METO/1a OKa3bIBaeTCs KpallHe HU3KOHM M3-3a BHICOKMX 3aTpaT Ha
000pyA0BaHKE U SKCIUTyaTallMI0 SHEPTOHOCUTENEH.

Tepmuueckas 00paOoTKa SABIAETCS MPEANOYTUTEIBHON NPU NepepaboTke MHOTOTOHHOTO
o0beMa 0Tx0710B. OCHOBHBIMHU TIPEUMYIIIECTBAMHU TEPMHUYECKONW 00pabOTKH OCaaKa CTOYHBIX BOJ
SBJISIIOTCSL YMEHbIlIeHHEe o0beMa oTxo0J0B (6oiee yem Ha 70 %), 3HaUMTENBHOE COKpallleHUE
o0bema (6onee ueM Ha 90 %) ¥ BO3MOMXKHOCTb MOTYUYEHHSI TEIJIOBOM M AJIEKTPUUECKONW SHEPTUH,
BBIIETISIEMOM ITpU cokuranuu [PyukuHoBa, 3sepesa, 2020].

Takum 00pazoM, TEXHOJIOTUYECKOE CKUTAHNE WIIOB SIBISICTCS HAWTyYIINM BapUAHTOM M3
BCEX MPOAHAIU3UPOBAHHBIX METOJIOB, TaK KaK 3HAUYUTEIHHO COKpAIaeT MepBOHAYaIbHbIE 00be-
MBI WIIOBBIX OCAJIKOB. B yKa3aHHBIX 1EJIsIX HAMH PACCMOTPEH OJIMH M3 MEPCIIEKTUBHBIX CIIOCOO0B
YTUIIM3ALMU WIOBBIX OCAJKOB OUYHUCTHBIX COOPYKEHUH — METOJ] Mapora3oBoil 1eCTPYKIMHU € IpPo-
TUBOTOKOM, KOTOPBIN BCJIEJCTBHE CBOCH HHM3KO3aTPATHOCTU M HU3KOH UYBCTBUTEILHOCTH K CO-
CTaBy TOIUIMBA, MOXET PacCMaTpPUBAThCA KaK OJMH M3 BO3MOXKHBIX IyTeH peleHus mpodiemMbl
otxoa0B [Mopasn u np., 2017].

Crnenyet ormetutb, uto 10 2020 roga B Poccun nccnenoBanuii B 4acTu 00€3BpEIKUBAHMS
WIOBBIX OCAJIKOB OYHCTHBIX COOPY)KEHHI Ha OCHOBE TEXHOJIOTMH MapOra3oBOM JECTPYKIUH HE
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MIPOBOJIMIIOCH, U IOATOMY HH(OpMAIs 00 YKa3aHHOM TEXHOJIOTUH HE MPEJICTaBIICHA B CIIPaBOY-
Huke [MTC-9-2020, 2020]. /To HacTos1Iero BpeMeHu paboT 1o npuMeHeHuto B Poccun TexHouo-
THH TIApOTa30BON JECTPYKIMH IJIsi 00E3BPEKHBAHUS HIIOBOTO OCAJKa OYMUCTHBIX COOPYKEHHM
MOJIOYHOT'O TIPOU3BOJICTBA TAKXkKe HE MPOBOMIIOCE.

HccnenoBanne 00e3BpeXKMBAaHUSI MIIOBBIX OCAJIKOB OYHCTHBIX COOPYKEHHH MOJIOYHOTO
IIPOM3BOJICTBA BBIIOJHEHO C UCIOJIBb30BaHUEM pabOThl aBTOHOMHOT'O 3aMKHYTOT'O JIECTPYKTOpPa
Huszkoro pasieHust JIHJI-350 (manmee — nectpykrop) mpousBonctBa 3A0 «CIAM-Open» npu
C)KUTaHUU OCAJKOB C WIOBBIX KapT OUYUCTHBIX COOPYKEHUH MOJOYHOro KomOuHara r. CapaHcka
Ha npousBoacTBeHHOU Twiomaake OO0 «9KOJIOI-TTPOEKTY. [JecTtpykTop npeaHa3HadyeH AJis
MIPEBAPUTENILHOTO PA3NIOKEHHsI YTIIEPOJOCOIEpKaILEero chlpbs Oobiioil BaaxkHoctu 10 100 %
Ha MOJIEKYJISIPHOM YPOBHE C IOCJIEIYIOIIUM IPOBEIEHUEM TEPMOXUMUYECKON KOHBEPCUH, MPU
KOTOPOU BBIJEISIETCS TEIUIOBAS SHEPTUs, U JAJIbHEUILIEH yTHIN3alUeld 3TOM TeINIOBOM SHEPTUU B
TOTIKE BOJOTpeiHOro KoTia. CucremMa BaKkyyMHUPOBAaHUS 00€CIICYNBACT MOCTOSTHHBIN BBIBOJT JIET-
KUX (ppakiuil mapora3oBoil cMecu M mHojjauy ee B BOJOrpeiHbIN Term1ooOMeHHUK. OCHOBHBIE
TexHoJoruueckue y3isl gecrpykropa JJH/I-350 npencrasiens! Ha puc. 1.

1 — peakTop, 2 — kaMepa Joxura, 3 — cuctemMa perupKyJISIUNA Tapora3oBoi CMecH,
4 — 3arpy3o4Has Kamepa, 5 — COOpHHK Ta30B, 6 — cucTeMa BaKyyMHUPOBaHUS

Puc. 1. OcHOBHEIE TEXHOJIOTHYECKHE Y3IbI nectpykTopa JJH/-350
Fig. 1. The main technological nodes of the DND-350 destructor

Ceipbe, nogexaiiee 00padboTKe, IOJAETCs B PEaKTOp CBEPXY Uepe3 3arpy304Hyro Kame-
py. Bo3nyx u map nogarorcsa cHusy. [IpoayKToBbIl ra3 OTBOAUTCS B BEPXHEU 4ACTH PEAKTOPA, a
30JIbHBIM OCTaTOK BBITPY’KaeTcs B HIKHEH yacTu. Pabouas Macca ABMIKETCS 4epe3 PeakTop Mo
COOCTBEHHBIM BECOM.
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I[To BBICOTE peakTopa pacoioKEHO HECKOJIBKO XapaKTEPHBIX 30H:

— CYILIKH, TJIe¢ BHOBb NOCTYIHBIIEE ChIPbE BHICYIIUBAETCS OT(HUIBTPOBAHHBIMU MPOTYK-
TOBBIMU Ta3zamu 1ipu Temneparype 100-200 °C;

— TEPMOJIECTPYKIMH (TTUPOJTU3 U KOKCOBAaHHUE OPTaHUYECKUX BEIIECTB B OECKUCIOPOTHOM
cpezne), TIe POXyKTOBBIN ra3 odoramaeTcs JIeTyduMe ipotyktamu mupoiu3a [Bond et al., 2008];

— ra3u(ukanuy, rie KOKCOBBIE OCTATKU PEarupyroT ¢ KHCIOPOAOM, BOASHBIM MapoM H
yIJIeKUCIIBIM Ta3oM npu temrepatype ot 1000 go 1200 °C ¢ ob6pazoBanuem CO, CO:2 u H>. Ten-
JI0, BBIICTISIEMOE TPHU CKUTAHUHM, HE OTBOJUTCS U3 PEaKTOpa, a KOHIICHTPUPYETCS B 30HE Ta3u-
duKanuu, 9TO MPUBOJIUT K YBEIUICHHIO CKOPOCTH XMMHYECKUX PEAKIMA M TO3BOJISET MPOBO-
TUTH TIpoliecc ¢ 0ojiee BHICOKUM COJEP>KaHUEM HETOPIOYUX MaTepuaaoB (MUHEPATIOB) WM Bia-
TH, YTO TIOBBIIIACT XUMUIECKYI0 3(h(DEeKTHBHOCTH TIpoIiecca;

— OXJIAXKICHHsSI, TJI€ TBEPAbIH OCTATOK OKOHYATENBHO OXJAXJAeTCs A0 TeMIepaTyphl
oxosio 100 °C.

B kadecTBe okucCIUTENS UCHONB3YETCS KUCIOPO, MOTydyaeMblid B Mpoliecce TepMUuUe-
CKOM KOHBEPCHUHU BOJIbI, COAEPHKAIIEHCS B OTX0JaX, BO3JACUCTBUEM pa3psgaMH CTaTUYECKOTO
3JIEKTPUUYECTBA, HAKATUTMBAEMBbIMH Ha BHYTPEHHEH MOBEPXHOCTH 3arPY30YHOM KaMEpHI.

Pe3yabTaThl 1 HX 00CcyKAeHUE

[Ipu mpoBeseHUN SKCIIEPUMEHTA MO CKUTAHUIO OCaJKa C WJIOBBIX KapT OYHMCTHBIX CO-
OpY>XCHHI MOJIOYHOTO KOMOWHATa HadalbHOE COJACpXKAHHE BIaru B 0Opaslax COCTABIISLIO B
cpenHeM OKoJo 89 BeCOBBIX MPOIEHTOB (Tad. 1).

Tabnuna 1
Table 1
Duznko-xUMHYECKHEe CBOMCTBA HIIOBOT'O OCaJIKa
Physical and chemical properties of sludge
Ne i/ HanmenoBanue En. uzm. Ocaiok WIOBBIX KapT
1. BiiaxxHOCTh 00bEMHAs Macca, % 89
2. 301pHOCTH (MUHEPATHHASI YACTh CYXOT'O BEIIECTBA) Macca, % 60
SiO; 32,0
F6203 13 ,6
AlLOs 9,3
S(S0s) 7,2
Na,O 6,9
XUMHUYECKUH COCTaB CaO o 5,6
3. . Macca, %
MUHEpPATHHON YaCcTH OcaaKa K,O 4.8
Mg,O 3,6
NiO 0,005
ZnO 0,003
CuO 0,003
Cr0; 0,003
4. Opraandeckas 9acTh CyXOro BEIeCTBa Macca, % 40
C 4.7
DIEeMEHTHBIA COCTAB H 0.6
5. . S % 0,1
OpPraHUYECKON YaCTH 0CaJIKa N 0.6
O 2,0
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B Tabxn. 2 mpeacTaBieHbl YCIOBHS M PE3yJIbTaThl SKCIIEPUMEHTOB 10 00€3BPEIKUBAHUIO
WJIOBOTO ocanka BiakHOCThIO (W) oT 85 mo 95 % c ucnonbs3oBanueM peaktopa aumerpom (d)
626 MM IIpH yIETLHOM pacxojie Bo3ayxa (A) 640 m>/uac.

Tabmuua 2
Table 2
VYcroBHS M pe3yabTaThl SKCIIEPUMEHTOB C HMIIOBBIM 0CAJIKOM
Conditions and results of experiments with a sludge sediment
Binaskaocts | [LtotHocTs | MaKCHMaIbHAs Temtora CocraB nipoaykr-rasa, 00. %
N | marepuana, |[3arpysku, p, TEMIEPATypa B 30HC| cropanmus,
W, macc.% Kr/m’ ropennst, T max, 'C | Q, KUK/ w| 02 | CxHy | CO H,
1 95 530 1170 3588 16,1 1,79 9,0 15,0
2 90 580 1160 3911 8,7 1,32 12,7 15,8
3 90 580 1010 3973 9,6 1,13 14,1 15,7
4 85 650 1070 4255 14,8 1,42 13,7 17,3
5 85 650 1070 3973 9,6 1,13 14,1 15,7

ITo pe3ynbraTtaM SKCIIEpUMEHTa 00pa3yIOIINICS TBEPABIN (30JIbHBIN) OCTATOK (IIUIAK)
COCTaBMII OKOJIO 25 % oT 00mieil Macchl MI0BBIX ocankoB. Cocrtas mnuraka: SiO2 — 53,5 %,
Fe:03 — 18,5 %, AlbO3 — 14,5 %, CaO — 8,5 %, Mg0 — 4,98 %, NiO — 0,008 %, Cr203 —
0,004 %, CuO — 0,004 %, ZnO — 0,004 %. CornacHo pe3yJbTaTOB PACUETOB IO MPOrpaMme
«PacyeT kimacca omacHocTH 0TX070B» (Bepcus 4.0), paspadorannoii pupmoit «MHTEI'PAJI»
B cooTBeTCTBUU ¢ [KpuTepun oTHECEHUs! OTXOJOB..., 2014], yka3aHHbIN LIJJAK OTHOCUTCS K

IV xnaccy onacHOCTH, 4TO MO3BOJISIET MPOBOJUTH €T0 3aXOPOHEHHE Ha MOJUTOHAX.
Bun muraka mocie aBTOHOMHOTO 3aMKHYTOTO JECTPYKTOpA HU3KOTO JIaBIICHUS MIPEICTaB-

JIEH Ha puc. 2.

Puc. 2. lllnak mocie aBTOHOMHOTO 3aMKHYTOT'O JIECTPYKTOpa HU3KOTO JaBJICHUS
Fig. 2. Sludge after an autonomous closed low pressure destructor

DKCIEepUMEHTHl MPOJEMOHCTPUPOBAIN MHOTOO0EIIAIONINE PE3yIbTaThl MPUMEHEHHUS

METO/a apora3oBON AECTPYKLUH I TepepaboTKH HIOBOTO OCaIKa ¢ BIAXHOCTBIO OT 85 10
95 %.
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B nponecce napora3oBoi JeCTpyKLUMU OCHOBHBIM HMCTOYHUKOM BBIIEICHUS 3arpsi3HSIO-
mux BemecTB (3B) B okpyskalomiyto cpeay sIBJISETCs] aBTOHOMHBIN 3aMKHYTBIA TECTPYKTOpP HU3-
Koro namieHus. B atmocdepHbIli BO3yX MOCPEICTBOM JBIMOBOM TpYyOBlI JecTpykropa Oyner
BeIOpackiBaThes 8 3B, a MIMEHHO: a30Ta JUOKCUJ, aMMHAK, B3BEILICHHbIE BEIIECTBA, cepa JHOK-
CHJI, CEpOBOJOPO, YIIepoJ OKCHA, (EeHOJ, ANOKCHHBI. YKa3aHHble 3B 00pa3yloT coriacHo
[CanlluH 1.2.3685-21, 2021] tpu rpynmnsl cymmanuu: 6003 (ammuak, ceposogopon), 6010 (azo-
Ta JOUOKCHJ, Cepa AMOKCHUM, yriaepon okcuia, denon), 6043 (cepa IUOKCHI M CEPOBOJIOPON).
CymmapHnsblit BBIOpoc yka3aHHbIX 3B npu padote nectpykropa cocraBut 0,268 r/c (8,3 1/1.).

[lo pe3ynbraraM pacyeToB pacceMBaHUs BbIOPOCOB yKa3zaHHBIX 3B, BHIIOIHEHHBIX B CO-
OTBETCTBHHM ¢ [MeTo/bl pacueToB paccenBanusl. .., 2017] no yHupuuupoBaHHON IporpaMMe 1Jis
OBM — VIIP3A Dxkonor (Bepcusi 4.6), HauOoJiplliee 3HAYCHHE PACUETHON MaKCUMaJIbHOU TpH-
3eMHOM KoHLeHTpanuu 3B HaOmonaercs no rpynne cymmaruu 6010 B 0,315 TI/IK Ha paccros-
HUM 45 M oT ucrouHuka BeiOpoca. Takum 00pa3oM, Ha OCHOBAHUU PE3YJIbTATOB MPOBEIECHHBIX
pacueToB paccerMBaHHUs BBHIOPOCOB corinacHo [Metonuka paszpabotku (pacueta)..., 2020], BbI-
Opocsl 3B ot gecTpykTOpa MOTYT OBITh IPUHSATHI B KAUECTBE A0y CTUMBIX.

3aKiaoueHue

ITpoBeneHHBIE HCCIEIOBAHMS IIPOIECCa MApOra3oBOM NECTPYKIMHM HWIIOBBIX OCAJKOB
OYHUCTHBIX COOPY’KEHUH MOJIOYHOTO KOMOHWHATa B aBTOHOMHOM 3aMKHYTOM JIECTPYKTOPE HU3KO-
ro gasneHust JJH/{-350 mokasanu, 4To mporiece AecTpyKIUU MPOTEKAET C BHICOKOH 3(pPeKTHBHO-
CThbIO (YMEHBIIEHHE MAacChl WIOBBIX OCaJKOB — Oojee ueM Ha 75 %). [IpoBeneHHbIE OLIEHKU U
npeaABapUTCIIbHBIC PACUCTHI CBUACTCILCTBYIOT O TOM, YTO B IPOCKTUPOBAHWUN W TCXHOJIOIMYC-
CKOM cxeme (YHKIMOHMPOBAHUS JECTPYKTOpa OBUIM NPUMEHEHBl BCE BO3MOXKHBIE MEpHI,
HaITpaBJICHHBIC Ha CHMXXCHUC HCTATHBHOI'O BJIMAHUA HaA OKPYIKAIOMIYIO CpCAy MU COOTBETCTBUC
COBPEMEHHBIM CTaHJapTaM 3KOJIOTHYECKON 0€30MacHOCTH M OXPaHbl IPUPOIBL.

Takum 00pa3oM, paccMOTpeHHasi TEXHOJIOTHUS Mapora3oBOM JECTPYKIMU HUIIOBBIX OCajl-
KOB OYHMCTHBIX COOPYKEHUH MOJIOYHOTO KOMOMHATa ABISETCS HKOJOTHUYECKU O€30IacHbIM CIO-
co00M 00€3BpEeKMBAHUS U YTWIN3AIMHU, YTO MO3BOJISET €€ NCIONb30BaTh I pa3pabOTKu Mepo-
HPUATHH 110 OXpaHe OKPYIKaIOIIeH Cpebl.
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