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BBeneHue

Hactoswmin nHpopMaunOHHO-TEXHUYECKUIA CMPaBOYHMK MO HaWyYLWMM AOCTYMNHbIM
TexHonornsam «lponsBoACcTBO OKCuaa MarHus, rMapokcuaa MarHus, xnopuga marHus» (aa-
nee — cnpaBoyHuk HAOT) sBnseTca OKYMEHTOM No cTaHgapTM3aunn, paspaboTaHHbIM B pe-
3ynbTate aHanusa TeXHUYECKMX, TEXHONOrMYECKNX N YNpaBrieHYeCKNX peLLEeHNI, NPpUMEHsie-
MbIX NPU NPON3BOACTBE OKCMAA MarHus, rMapokcnaa MarHusa n xsopuaa MarHus.

CtpykTypa HacTtosiwero cnpaBovHuka HOT cootesetcrByeT NMHCT 21—2014 [3], dop-
MaTt onucaHus TexHonormm — MHCT 23—2014 [5], TepMUHbI NpUBELEHLI B COOTBETCTBUM C
MHCT 22—2014[4].

KpaTtkoe coaepxaHme cnpaBo4YHUKa

BBepneHue. NpeacraBneHo KpaTkoe cogepxaHme HacToswero cnpasovHnka HOT.

MNMpeancnoBue. YkasaHa uenb pas3paboTkn HacTosiwero cnpasovHuka HAOT, ero cra-
TYC, 3aKOHOAATeSbHbIN KOHTEKCT, KpaTKoe onucaHue npoueaypbl Co34aHus B COOTBETCTBUM C
YCTaHOBMEHHbBIM MOPSAKOM, a Takke B3aMMOCBA3b C aHanormyHbiMuU MeXxXayHapoaHbIMU [0-
KyMEHTaMMU.

O6nacTtb npumeHeHuA. OnucaHbl OCHOBHbIE BUAbI AEATENbHOCTU, HA KOTOpbIe pac-
NPOCTpaHseTCs AeNCTBUE HAcTosLero cnpasoyHmka HOT.

B pasgene 1 npencraeneHa uvHpopmaumsi 0 COCTOSHAM U YpOBHE pasBuTtus B Poc-
cunckon degepaumm NPon3BOACTBA OKCUAA MarHust, rMAPOKCuAa MarHUsa 1 Xnopvaga marHus
No OCHOBHbLIM Mepefenam, onucaHbl OCHOBHbIE BUAbI (Mapku) TOBapPHbIX MPOAYKTOB, OCHOB-
Hble obnacTn NnpumMeHeHns 1 obbembl NoTpebneHuns. B pasgene 1 npmBeaeHbl Takke OCHOB-
Hble (pakTOpbl M acneKTbl, XapaKTEPU3yLLME OXPaHy OKpyXalLlen cpeabl Npu NpounsBoa-
CTBE MarHMeBbIX NPOAYKTOB.

B paspgene 2 npeacraBneHbl cBeAeHMUs O NPOM3BOACTBE OKCMAa MarHud, rmgpokcmaa
MarHus 1 xnopuaa MarHus:

- obwme ceegeHus 0 npouecce obblum cbipbs (kapboHaTa marHua n pacteopa 6u-
wodguTa);

- o0LWwme cBeaeHNsa 0 TEXHONOMMKM NPON3BOACTBA OKCUAA MarHus;

- 0bwme ceegeHns 06 OCHOBHOM TEXHOMOMMYECKOM M NPUPOAOOXpPaHHOM obopyaoBa-
HUKW, NPMMEHAEMOM NPV NPOM3BOACTBE OKCMAA MarHus;

- obwme cBeaeHns 0 TEXHONOrMM NPOM3BOACTBA MAPOKCNAA MarHus;

- 06bwme ceBegeHns 06 OCHOBHOM TEXHOMOMMYECKOM M NPUPOAOOXPaHHOM obopyaoBa-
HUKW, NPUMEHAEMOM NPU NPOM3BOACTBE rMMOpPOKCUAa MarHns;

A\
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- o6LWwme cBeageHust 0 TEXHOMNOrMM NPON3BOACTBA XNOpMAa MarHus;

- 06bwme ceegeHns o6 OCHOBHOM TEXHOSMOMMYECKOM M NPUPOAOOXpPaHHOM obopyaoBa-
HUW, NPUMEHSEMOM MNPU NMPON3BOACTBE Xflopuaa MarHus.

B paspene 3 gaHa oueHka yaenbHOro notpebneHnss aHepropecypcoB U YPOBHEWN
3MUCCUIA B OKPYXKaloLLYy0 cpefly, XapaKTepHbIX A7 NPOM3BOACTBA OKCMAA MarHusi, rmgpok-
cuga marHms u xnopuga marHus B Poccunckon denepaumn. Pasgen noarotoBneH Ha OCHO-
BaHMW AOaHHbIX, NpeacTaBneHHbIX npeanpuatnammn Poccuinckon ®epepaumm B pamkax pas-
paboTkn HacToswero cnpasovHmka HOT, a Takke pasnuyHbIX NUTEPaTYPHbIX NCTOYHUKOB.

B paspene 4 onncaHbl 0COBGEHHOCTM MOAXOA0B, UCMONb30BaHHbLIX MpU paspaboTke
HacToswero cnpasoyHnka HOT n B uenom cootBetcTBytoWMX «[lpaBunam onpegeneHus
TEXHOJSIOrMM B Ka4yeCcTBe Haunyylwen JOCTYMHOM TEXHOSOMMN, a Takke pa3paboTku, akTyanu-
3aumm n onybnmnkoBaHuss MHPOPMALMOHHO-TEXHUYECKUX CMPABOYHMKOB MO Hauyywum Ao-
CTYMNHbIM TEXHOMOrMAM» (yTBEPXKAEHBI NocTaHoBneHneM lMNpaButenbctea Poccuinckon depe-
paummn ot 23 aekabpsi 2014 r. Ne 1458) n «MeTtogmyecknm pekoMmeHgaumsim no onpeaeneHunto
TEXHOJSIOrMM B Ka4eCcTBe Hauny4dwen 4OCTYNHON TeXHONormm» (yreep>xaeHnsl npukasom MuHu-
cTepcTBa MpoMmbIWIeHHOCTU n Toproenu Poccuimckon depepauum ot 31 mapta 2015 roga
Ne 665).

B paspene 5 npuBeneHbl kpaTtkme onucaHus HAT, BHegpeHne KOTOpbIX Lienecoob-
pa3Ho M akTyasibHO MpW NPOU3BOACTBE OKCMAA MarHus, rmgpokcmaa MarHus u xropuga mar-
HUS 1 KOTOpble NO3BOSISIKOT COKPATUTbL SMUCCUM B OKPYXKaloLLYHO cpeay, noTpebneHne coipbs,
BOAbl, 3HEPIMM U CHM3UTb OOpasoBaHME OTXOAOB M MOBOYHLIX MPOAYKTOB MPOU3BOACTBA.
Kpome TOro, B aTom pasgene npmsegeHol HOT, oTHOCAWMECA K CUCTEMAM 3KOSTOMMYECKOro
MEHeKMEHTA, KOHTPOSISt U MOHUTOPUHIa TEXHOMOMMYEeCKNX NpoLeccoB NPon3BoACTBa.

B paspene 6 npuBeaeHbl 4OCTyNHble cBefeHUs 06 9KOHOMMYECKMX acnekTax peanu-
3aunun HAOT Ha npegnpustnax Poccuickon ®epepaumn.

B pasgene 7 npuBeneHbl KpaTKne LOCTYMNHbIE CBEAEHUS O HOBbIX TEXHOMOMMYECKUX U
TEXHUYECKUX PELLEHUSIX, HaNpaBfiEHHbIX Ha MOBbILEHWE 3HEeProdeKTUBHOCTHN, pecypco-
cbepexeHunsi, CHIKEHNe SMUCCUN 3arpsa3HAOLLMX BeLecTB, adhdekTMBHOE obpalleHne ¢ OT-
X04aMu, NPOMEXYTOUYHbIMU 1 MOBOYHBIMK NPOAYKTaMMW.

3aknunTenbHble NONOXEHUA N peKoMeHZauuu. NpnBeaeHbl CBeAEHNSA O YneHax
TeXHUYeckon paboyen rpynnbl, NPUHMMABLLMX y4acTue B pa3paboTke HACTOsILEero cnpaBoy-
Huka HOT, n pekomeHgaunmn npeanpuaTUsam oTpacnu no AanbHEnWnM UCcneaoBaHuUsM 3KO-
NOrM4YecKnX acnekToB MNPoOn3BOACTBEHHOW OeATENbHOCTU U YIYYLEHUI TeXHONOrm4eckux

rnokasaTtenen.
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Bubnuorpacdusa. lNpuseageH nepeveHb UCTOYHMKOB MHAOPMALMM U HOPMATUBHbIX

NpPaBoOBbIX aKTOB, NCMOSIb30BaHHbIX NPy pa3paboTke HacTosALero cnpaBodHuka HOT.
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NMpeaucnoBue

Llenun, ocHOBHbIE NpUHUMNBI 1 NOPSAOK pa3paboTkmn cnpaBodHuka HAT ycTaHOBMEHDI
noctaHoBneHnem lNpasutensctea Poccurckon denepaumm ot 23 gekabpsa 2014 r. Ne 1458
([1]). MepeyeHb obnacTen NPUMEHEHUS HAUNYYLINX OOCTYMNHbIX TEXHOMOMMIN ONpeaeneH pac-
nopsibkeHmem [llpaButensctBa Poccunckon depepauum ot 24 gekabpa 2014 r. Ne 2674-p
(12]).

1 CraTyc [OKyMeHTa

HacTtosawwun cnpasodHuk HOT siBnseTcs AOKYMEHTOM MO cTaHgapTu3aumm n paspabo-
TaH B COOTBETCTBUMU C MOJSIOXKEHMAMMU, TPEOOBAHUAMU U TEPMUHOMOIMEN, U3NOXEHHLIMU B
npeaBapuTenbHbIX HAUMOHaNbHbIX CTaHA4apTax B 06nacTn Hauny4dwmx AOCTYNHbIX TEXHOMO-
rmn ([3]-[5]).

2 NHdopmaumsa o paspaboTumkax

Hactoawwun cnpasovHnk HOT paspabotaH TexHuyeckonm pabouen rpynnon «llpowns-
BOACTBO OKCMAa MarHus, rugpokcuaga marHus, xropuga marHuay (TPIM 21), coctaB koTopon
yTBEpPXAEH Npukazom denepanbHOro areHTCTBa MO TEXHUYECKOMY PEryniMpoBaHu0 U MeT-
ponorum ot 4 mapta 2016 r. Ne 236 «O cosgaHum TexHnyeckon paboyen rpynnsl [1ponssoa-
CTBO okcuaa marHus“y (B pegakumm npukasa Pocctangapta ot 18 mnonga 2016 r. Ne 1046).

lMepeyeHb opraHn3aumn 1 nx NpeacTaBuTenen, NPUHMMaBLLNX y4yacTne B paspaboTke
HacTosiwero cnpasovHuka HAOT, npvBeaeH B pasgerne «3aknioyuTenbHble NOMOXeHUs n pe-
KOMeHOauumny.

Hactosawwun cnpasodHuk HOT npencrasneH Ha yTBepxaeHwe bropo Haunyywux go-

CTYMHbIX TexHonornn (ganee - bropo HAOT) (www.burondt.ru).

3 KpaTkasa xapakrtepucTuka

Hactosawwnn cnpaBodHuk HOT cogepXuT onucaHne npuMeEHsieMbIX NMpu Npon3BoacTBe
oKcmaa MarHusl, rmogpokcuaa MarHust U xrnopmaa MarHusa TEXHONOrMYeckux npoueccos, 060-
PYAOBaHUSA, TEXHUYECKNX CNOCcObOB, METOOO0B, B TOM YMCIE NO3BOMSKOLWNX CHU3UTb HEraTuB-
HOe BO30ENCTBME Ha OKPYXKaloLLyH cpefy, CoKpaTuTb BogonoTpebrieHne, NoBbICUTL 3HEpP-
roappekTMBHOCTb M pecypcocbepexeHne. M3 onnucaHHbIX TEXHOMOMMYECKMX MNPOLLECCOB,
obopynoBaHus, TEXHMYECKMX CrnocoboB, METOOOB OMpederNieHbl peLUeHuns, SABMALmMecs
Havny4wmnMmn JocTynHbiMu TexHonornamu (HAOT).

B HacTosiwem cnpaBoyHuke HOT ycTaHOBMEHblI COOTBETCTBYOLLME TEXHOSOIMYECKme

nokasatenu HAOT.
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4 B3anmocBA3b C MeXAyHapOoAHbIMU, permMoHanbHbIMU aHanoramu

HacTtosawun cnpaBoyHuk HOT paspabotaH Ha ocHoBe cripaBoyHuka EC no Haunyu-
LWMM OOCTYNHbIM TexHornormam «KomnnekcHoe npefoTBpalleHne U KOHTPOSb 3arpsi3HeHns
okpyxatowen cpegbl. CnpaBOYHbIA AOKYMEHT MO HaWMyuYwMM LOCTYMNHbIM TEXHOMOMMSM.
Mpon3BoacTBO LiemMeHTa, U3BeCcTU M okcnga marHusy» (Integrated Pollution Prevention and
Control. Reference Document on Best Available Techniques in the Cement, Lime and Mag-

nesium Oxide Manufacturing Industries) ([6]).

5 C60p AaHHbIX

MHdopmaumss o TEXHOMOrMYECcKNx npoueccax, obopyaoBaHUM, TEXHUYECKUX CMOCO-
b6ax, meTogax, NPUMEHsSeMbIX NpW MPOM3BOACTBE OKCMAA MarHus, rmapokcuaa MarHus u
xnopuaa marHus B Poccuiickon ®epepaunn, boina cobpaHa B npouecce pa3paboTkm HacTo-
Aauwero cnpasovHuka HOT B cootBeTcTBMU C «[lopsigkom cbopa AaHHbIX, HEOBXOaMMbIX Ans
pa3paboTkm MHAPOPMALMOHHO-TEXHUYECKOrO CrpaBoOYHMKA MO Haumy4vlwuM AOCTYMNHbIM TeX-
HOMOMMAM M aHanusa NpPUopuTETHbIX Npobnem oTpacnux», yTBepXaeHHbIM npukasom dene-
panbHOro areHTCTBa MO TEXHUYECKOMY perynimpoBaHuio n metposiormm ot 23 uioHa 2015 .
Ne 863 ([7]).

6 Bzaumocsa3b ¢ agpyrumu cnpasoyHukamu HOT

BaaumocBasb HacToswero cnpasovHuka HOT ¢ gpyrmmu cnpaBodHukamu HOT, pas-
paboTaHHbIMW UK paspabaTbiBaeMbiMU B COOTBETCTBUKN C pacnopsikeHmeM lNMpaButenbcTea
Poccunckon degepaumm ot 31 oktabpsa 2014 r. Ne 2178-p ([8]), npuBeaeHa B pasgene «O6-

J1aCTb NMPpUMEHEeHNA» .

7 Uncpopmauma o6 yTBepxaeHUU, onyonnkoBaHUM U BBeAeHUU B AeUCTBUEe

Hactoawwun cnpaBoyHuk HOT yTBepxaeH npukasom PocctaHpapTta oT 15 gekabpsa
2016 r. Ne 1881.

Hactosawwun cnpasouHnk HOT BBeaeH B gencteue ¢ 1 uwona 2017 r., ocdbuumanbHO
ony6nukoBaH B UHPOPMALMOHHOM CUCTEME OBLLEro Nosib30BaHUS — Ha oduumnanbHOM cam-
Te PepeparnbHOro areHTCTBa Mo TEXHUYECKOMY PeryrimpoBaHuio U MeTposiorum B cetun UH-

TepHeT (www.gost.ru).

Vil
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MHOOPMALMUOHHO-TEXHUYECKNUNA CNPABOYHUK NO
HAUNYYWUM OOCTYNHBbIM TEXHOJNIOITNAM

NMPON3BOACTBO OKCUOA MATHUA, TMOAPOKCUOA MAIHUA,
XINOPUOA MAITHUA

Production of magnesium oxide, magnesium hydroxide, magnesium chloride

Oata BBegeHuna — 2017-07-01

O6nactb NpUMeHeHUsA

Hactosawwun cnpasoyHuk HOT pacnpocTpaHseTcs Ha cnegyrowme OCHOBHblE BUAbI
9KOHOMMYECKON OeATenbHOCTN 6e3 orpaHnyYeHunit No NPON3BOACTBEHHOMW MOLLHOCTU:

- NPON3BOACTBO OKCUAA MarHus;

- NPON3BOACTBO rMapoKcMaa MarHus;

- MPOM3BOACTBO Xfopuaa MarHus (xnopuga MarHus rekcarungpara).

Mpon3BoACTBO yKa3aHHbIX MPOLAYKTOB OTHOCUTCSH B COOTBETCTBUM C OBLLLEPOCCUNCKUM
KnaccmgukaTopoM BUAOB 9KOHOMUYECKON AEATENbHOCTM K MPON3BOACTBY MPOYMX OCHOBHbIX
HeopraHM4YeCcKMX XMMUYECKNX BELLECTB.

Koabl no obuiepoccmninckoMy KnaccudukaTtopy BUAOB 3KOHOMMYECKOW AEATENIbHOCTU
(OKB3[) n obLiepoccninckoMy Knaccugukatopy npoaykumMm no Bugam 3KOHOMUYECKOW Oes-
TenbHocTn (OKId), cooTBeTCcTBYKOLWME 0BMACTU NPUMEHEHUA HACTOSILLEro CrnpaBOYHUKA

HOT, npuBeneHbl B Tabnunuax 1 n 2.

Tabnuua 1 — Koagbl no OKB3/4

Koa no OKB3/4 HaumeHoBaHue Buaa gestenbHocT no OKB3[

24.13 Mpon3BOACTBO NPOYMX OCHOBHBLIX HEOPraHNYECKUX XMMUYECKMX

BeLlecTB

Tabnuua 2 — Koabl no OMNKA

Kop no OKIMA HanmeHoBaHne npoaykuumn no OKIMA4

08.91.19.190 Cbipbe MUHepanbHoe ANng XMMUYECKUX NPOU3BOACTB U NPOOYK-
Tbl FOPHOO00LIBAOLLMX NPOU3BOACTB MPOYNE, HE BKIOYEHHbIE B

Apyrue rpynnupoBKu
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OkoHyaHue mabnuubi 2

Kop no OKINA HavnmeHoBaHve npoaykuuun no OKIMA4

08.99.29.140 KapboHaTt marHus (MarHesnT) npupoaHbIA, MarHesnst n npoyme

OKCHUAbl MarHnsa

20.13.25.114 M'mppokena n nepokcmna MarHus

20.13.25.119 Okenapbl, rmapokenabl U nepokcnabl npovne

20.13.31.000 [CanoreHnabl meTannos

20.13.52.110 CoegvHeHNs HeopraHuyeckue, He BKIIOYEHHbIE B Apyrue rpyn-
NMUPOBKM

23.99.19.190 Mpoaykumsa MmHepanbHaa HeMmeTannmyeckas npoyas,

He BKIMKOYEeHHadA B Apyrue rpynnmnpoBkn

Hactoawwun cnpasodHuk HOT Takke pacnpocTpaHSeTcs Ha TEexXHOSMorMyeckne npo-
LleCcbl, CBSI3aHHble C OCHOBHbIMW BMAAMWN OEATENbHOCTU, KOTOpPble MOTryT OKasaTb MM OKa-
3blBalOT BNUSHME Ha O0ObEMbI (MAcCbl) SMUCCUMA B OKPYXKaloLLyo cpeay unuM Ha maclutabbl
3arpsi3HEHNs OKpy>KatoLen cpeabl:

- XpaHeHue 1 NOAroToBKa Cblpbs;

- XpaHeHue 1 NoAroToBKa TOMNBA;

- NPOM3BOACTBEHHbIE MPOLECCHI;

- MeToabl NpeaoTBpaLLEHNS U COKpaLLEHNSA 3MUCCUIA U 0Bpa3oBaHNSA OTXOLO0B;

- YrakoBKa N XpaHeHMe NpoayKLnN.

HacTtosawwun cnpasoyHuk HOT He pacnpocTpaHaeTcs Ha:

- 0oBbIvy 1 06paboTKy ChipbA HA MECTOPOXAEHUSAX;

- BOMNPOCbI, OTHOCSLUMECH UCKNIYUTENBHO K 0becneyeHmto npomblwnieHHon 6esonac-
HOCTW UK OXpaHe Tpyaa.

Bonpockbl oxpaHbl Tpyda paccMaTpyMBalOTCH YaCTUYHO M TONbKO B TEX Criydasx, Korga
OHWN OKa3blBalOT HENOCPeaACTBEHHOE BMUAHME Ha BUAbl OEATENbHOCTU, BKIKOYEHHbIE B 0OO-
nacTb NPUMEHEHUs HacTosiLero crnpasoyYHmka HAT.

[lononHuTenbHble BUObI AEATENBHOCTU, OCYLLECTBNSAEMblE NPU NPOM3BOACTBE OKCMaa
MarHusi, rmgpokcuaa MarHusl, xrmopuga MarHusa, U cCooTBeTCcTByowme um cnpasovHnkn HAOT,
onpeneneHHble pacnopshkeHnem [lpasutenbctBa Poccuinckon ®epepaunmn ot 31 oktabps

2014 r. Ne 2178-p ([8]), npuBeaeHbl B Tabnuue 3.
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Tabnuua 3 — [JononHutenbHble BUObl 4eATENbHOCTU, OCYyLLIECTBsSIEMbIE NPY NPOU3BOACTBE OKcuaa

MarHusi, rMapoKcuaa MarHus, Xnopuaa MarHusl, 1 COOTBETCTBYIOLLME UM cripaBoYHukm HOT

Bug nearenbHocTH

HavnmeHoBaHWe cooTBeTCTBYOLEro cnpasodHnka HOT

[o6blva cbipbs

NHdopMaLMOHHO-TEXHMYECKNI CNPaBOYHUK MO HaUy4dLWnm o-
CTynHbIM TexHosnormam UTC 16-2016 «"opHoaobbiBatoLas

MPOMBbILLUJTIEHHOCTb. O6wwe npoueccbl © METOAbI»

OuucTka BbIOpPOCOB Bpea-
HbIX (3arps3HAOLLNX) Be-
LLLleCTB B aTMOCEPHbIN

BO34YX

NHOpMaLMOHHO-TEXHNYECKNA CNPABOYHMK MO HaUMy4yLwnm go-
cTynHbiM TexHomnormam WUTC 22-2016 «Ouuctka BbIOpOCOB
BPEAHbIX (3arpA3HsOWNX) BELLEeCTB B aTMOCKEpPHbIA BO3OyX
npyv NPOU3BOACTBE NpoAyKUMK (TOBAPOB), a Takke Npu npose-

OEeHUN pa60T N OKa3aHun ycnyr Ha KpynHbiX NpeanpuaTnax»

Ounctka n yTunm3auma

CTOYHbIX BOA

MHdopMaLMOHHO-TEXHUYECKMI CMPABOYHUK MO Haumyywum o-
ctynHbiM TexHonornam UTC 8-2015 «OuncTka CTOuYHbIX BOA
npu NpPou3BoACTBE NPOAYKUMN (TOBAPOB) BbIMNOMHEHUN paboT U

OKasaHWW yCryr Ha KPYMHbIX NPeanpusaTusaiXy

YTunusaumsa n obesspe-

XnBaHne oTxoaos

MHdopMaLMOHHO-TEXHUYECKNI CNPaBOYHUK MO HaUy4YLWnM 0-
cTynHbIM TexHonornsam UTC 15-2015 «YTunusaumsa n obesspe-
XVBaHWe oTxoaoB (KpoMe 06e3BpexmBaHNA TEPMUYECKUM CMo-

cobom (CKuraHne oTxogoB)»

PasmelueHue oTxonoB

MHdopMaLMOHHO-TEXHUYECKNI CNPaBOYHUK MO HAUy4YLWINM 0~
CTYnNHbIM TexHosormsam UTC 17-2015 «Pa3smelLeHne oTxonos

npon3BoacTtBa u1 n0Tpe6neH na»

CucteMbl oxnaxaeHus

MHdopMaLMOHHO-TEXHUYECKNI CNPaBOYHUK MO HAUyYLWINM 0~
cTynHbIM TexHonornsam UTC 20-2015 «lMpombliwineHHble cucte-

Mbl OXnaXgeHuna»

Pasgen 1. O6wasn nHcpopmaumsa o6 oTpacnum nNpPoOMbILLSIEHHOCTU

1.1 O6Gwme cBeaeHUA O NPOM3BOACTBE OKCUAa MarHus

1.1.1 Buabl okcupga marHms

Okeunp marHms (okncb marHus, marHesumsi, MgO) asnsietcs Hanbonee pacnpocTpaHeH-

HbIM U BaXXHbIM A4 NPOMbILUNEHHOIo rNpMMeHeHna coeanHeHnemMm MarHmd, Kotopoe ncnorsb-
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3yl0T NpPU NPOM3BOACTBE CTanu, OrHEYrnopoB, PE3NHOTEXHUYECKUX U3AENNIA, a TakkKe B CTPO-
UTENbHOW, KOXXEBEHHOW, XMMUYECKOMW, NULLEBON, hapMaLeBTUYeCKon, Hede- 1 razoqobbisa-
lOLLEN U OpYrMx oTpacnsix NPOMbIWANEHHOCTN. MarHeansa — 3To B obLieM criyyae XMMUYecku
YUCTBIN OKCUA MarHusi, U3BECTHbIN Takke NoA TpUBManbHbIM Ha3BaHUEM «nepuknasy. Tem-
nepaTypa nnaeneHnsa marHesun (nepuknasa) — 2825 °C, temnepatypa kuneHus — 3600 °C,
nnotHocTb — 3,58 r/cm?, pacTeopmmocTb B Boge npu 30 °C — 0,0086 /100 cm® ([9]). Bbico-
Kasi TemnepaTtypa nnaBfeHus, a Takke XMMUYeckass MHEPTHOCTb U TepMmudeckast ctabunb-
HOCTb ONpeaensoT NpeanovYTUTENbHOE UCMNOMb30BaHWE Nepuknasa npyu NPON3BOACTBE OrHe-
YMOPHbIX MaTepunanos, NPUMEHAEMbIX MPU BbICOKOTEMMNEPATYPHbIX Npoueccax B cranenu-
TEMHOM, LEeMEHTHOM, U3BECTKOBOM, CTEKOSIbHOM MPOU3BOACTBE W NPU NPOU3BOACTBE LBET-
HbIX METansoB..

OCHOBHbIMM CbIpbEBbIMM MaTepmManammu ans Npon3BoAcTBa okcuaa marHua B Poccun-
ckon defepauun SBNAKTCA ABa NPUPOAHbIX MWHepana: kapboHaT MarHus (MarHesur,
MgCO3) 1 rekcarngpat xnopuga maruumsa (éuwodut, MgClz2-6H20). [Ins npom3BoacTea BbICO-
KOYMCTOro oKcuaa MarHus B Ka4ecTtBe NPUPOAHOro CbipbA MCMOMb3YOT TakkKe MUHepan Kap-
Hannut (MgClz2-KCI-6H20).

[na npounsBoacTBa OkCuaa MarHusi B NpombiwnieHHoM macwtabe B Poccuiickon de-
aepaunm NPUMEHSIOT ABa OCHOBHbIX NPUHUMNMANBHO pasHbIX TEXHOMOMMYECKUX npouecca
unu cnocoba, OCHOBaHHbIX Ha NPUMEHEHUN Pa3NINYHOIO NPUPOLHOMO ChIPbS.

1) NepBas TexHonorMa NPom3BoACTBa OCHOBaHa Ha BbICOKOTEMMEPATYPHOM peakumm
AekapboHM3aumm npmpogHoro kapboHaTa marHua (marHeauTa) nytem ero obxura B cneuu-
anbHbIX NeYyax C Nofy4YeHneM LeneBoro okcmaa marHus. [JlaHHas TeXHONorus umeeT TpuBm-
anbHOe HaMMeHOoBaHue «,Cyxon“ cnocob Npou3BoaCTBa OKCUAA MarHUA» U No3BonseT B 3a-
BMCUMOCTM OT YCMOBUIM OGXMra nosiyd4aTb TP OCHOBHbIX TOBApPHbIX BMAa OKCuAa MarHus:
MepTBO 000X0CKEHHYO MarHesmio (DBM), ob6oxoKeHHY KaycTudeckyto marHesuto (CCM) u
nnaBneHy MarHesuio, unu nepuknas (FM). YkasaHHble BUObl MarHe3um oTnn4atoTca CBOMMMU
PUINKO-XMMUYECKMMIN CBOWNCTBaAMM, B TOM YMCNE XMMMYECKON YncToTon. B 3aBncumocTtun ot
KayecTBa UCXOAHOro NPUPOLHOro MarHeauTa n TEXHOSMOrMM NOLAroTOBKM M 06paboTKK Cbipbs
TOBapHasi MarHe3us cogepxut ot 55 mac. % o 98 mac. % okcuaa mardms (MgO).

XMU3M OaHHOW TEXHONOrMM NPOM3BOACTBa ONUCLIBAETCS CrieaytoLlen aHaoTepMmuye-

CKON XMMUMYECKOM peaKumeﬁ ,D,eKap60H|/|3aLl,|/1|/1 (pa3no>KeH|/1$|) Kap60HaTa MarHumA:
MgCQOs = MgO + CO2
OcCHOBHbIMU npuMecamMn okCnga marHusa, nony4yaemoro no 3TOMN TEXHONOIMun, ABnAK0T-

ca guokeng kpemuusa (SiO2), okeng kanbumsa (CaO), Tpuokena xenesa (Fe203) n Tpuokeng,

antoMuHms (Al203).
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2) Bropas TexHonorusi Nnpon3BoAcTBa okcnaa marHusa 6asmpyeTca Ha npeaBapuTenb-
HOM MOMyYEHUN TMAPOKCMAA MarHUs NyTemM ero OCaXKaeHust NnyTeM B3anMogencTBUS CUITbHOM
Lenoym (rMapokcmaa HaTpus Unu rMapokcMaa Kanbuud) ¢ pacTBOpaMu xnopuga marHus
(bywoduTa) 1 nocneaywowen germgpatalmm nNoAy4eHHOro 1 NPOMbITOro OT XJNTOPMAOB rMa-
pokcMaa MarHusa nytem obxura B crneuumanbHbiX neyvax. [JaHHasi TeXHONOrms nonyvuna Tpu-
BManbHOE Ha3BaHMe «,MOKpbIN“ cnocob NpPoM3BOACTBA OKCMAA MarHus», MOCKOMbKY Krtoye-
Basi CTagusa CUHTE3a rmapokcuaa MarHUa OCyLLeCTBMASeTCa NyTeM CMELLeHUs ABYX BOOHbIX
pacTBOPOB UCXOAHbIX peareHToB: rMapokcuaa Hatpusa (Lenodm, eakoro Hatpa) u xnopuaa
mMarHus (éuwodwuta).

XvMn3m atoro cnocoba NpoM3BOACTBA OMUCLIBAETCA ABYMS XMMUYECKMMU peakums-
MU, peanuM3yemMbiMu Ha ABYX MNOCMeAOoBaTENIbHO OCYLLECTBSEMbIX TEXHONOMMYECKUX CTagun-

AX:

2NaOH + MgClz = Mg(OH)2 + 2NaCl

Mg(OH)2 = MgO + H20

Monyyaemasa aTMM cnocoboM MarHesusi XxapakTepulyeTCa BbICOKOM YMCTOTOM U OT-
NNYHBIMK NOTPEBUTENBCKMMU CBONCTBaAMMU, OAHAKO, B OTNNMYME OT MarHesuu, noriydaemom
«CYXUM» CMocoboM, Kak NpaBuio, COAEPXUT B BMAE MWHOPHOW MpUMeEcU Xnopug Hatpus
n/vnn xnopuag MarHus.

B HacTodawewm cnpaBovHuke HOT paccmatpuBatotca oba cnocoba npom3BoacTBa OkK-
cuga MaHus, peanmsoBaHHble B Poccuiickon degepaumm B NpOMbILLNIEHHOM MacLuTabe.

O6a cnocoba npousBoAcTBa MNO3BOMSAKT NOSyvaTb TPU OCHOBHbLIX BMAa OKcuaa mar-
HUSA:

- MEPTBO OBOXCKEHHYIO, UM MEPTBO CNeYeHHyo, MarHesuio (DBM);

- 060XCKEHHYHO KaycTuyeckyto marHesnto (CCM);

- NNaBneHy MarHesuto, unu nepuknas (FM).

OpHako «MOKpbI» cnocod Npou3BoaCcTBa OKCMAA MarHUs peanuayeTcs, Kak npaBuno,
TONbKO AN NOSYYEHUS BbICOKOYUCTON OBONOKEHHOW KayCTUYECKOW MarHesum pasnnyHbiX
Mapok.

MpuBeaeHHbIE BMAObI OKCMAA MarHuUs OTNIMYaKTCHA HE TOMbKO YCNOBUAMMU NOSTyYEHUS,
HO U CBOMMU (PUINKO-XMMUYECKMMU U NOTPEOUTENLCKUMIN XapakTepucTukamu. Bugbl marHe-
31N pasnnyalTCsa M Mo CBOEN XMMUYEeCKon Ynctote. B 3aBucMMoCTU OT kadecTBa (NpUpoabl)
NCXOAHOrO Cbipbs M crnocoba Npon3BoACTBa TOBAPHbIM OKCUMA MarHus cogepxut oT 55 % go
99 % okcmaa marHusa (MgO). OCHOBHbIMM NPUMECAMU B TOBAapPHOM OKCUAE MarHusi ABNSATCS

anokena kpemHusa (SiOz), Tpuokena xenesa (Fe203), okena kanbumsa (CaO), Tpuokeua anto-
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MuHUa (Al203) unu xnopug Hatpua (NacCl) (unu xnopua marHusa (MgCl)). 3Tu npumecu Bnu-
AOT Ha Ka4yecTBO M NOTpebuTenbCKME CBOMCTBA OKcuaa mMarHusi. B o6oxokeHHOW KaycTude-
CKOW MarHe3uu, nony4yaemMomn «Cyxmm» cnocobom, Kkak npaBumo, cogepxartcst 3Ha4uTenbHble
Konu4yectBa anokcnaa yrnepoga (CO2) unu, TouHee, npumecn kapboHata marHna (MgCO3s) u

kapboHaTta kanbuus (CaCOg).
1.1.1.1 O6oxKeHHasa KaycTnyeckasa marHesmsa (CCM)

OboxoKkeHHast KaycTudeckas MarHe3us siBNseTcs OKCMOOM MarHusi, B KOTOPOM coxpa-
HeHa opurMHanbHas Moaudukaums KpUCcTansoB, CoOXpaHsaemas npu obxure npu temneparty-
pax B npegenax 600 °C — 800 °C n B KOTOPOW MMeETCA Bpelun B KpUCTaNIMYECKON CTPYK-
Type. OBOXOKEeHHas KaycTuyeckad MarHesusi xapakTepusyeTcs BbICOKOW yaeribHOW NoBepx-
HOCTbI, U NO3TOMY OHa MO CPaBHEHUIO C MepPTBO ODOXOKEHHOW MarHesvewm u nrasrieHON
MarHe3men xapakTepusyeTcs BbICOKOW akTUBHOCTbI. OBOXOKeHHasa kaycTuyeckasi MarHesus
06bIYHO npeacTaBnseT coboON PbIXNbIA, NOPUCTLIN MOPOLIOK NMNMBO OYEHb PbIXIIble KYCOYKW.
O6xur kapboHaTa MarHmst UnNu rMapokcuaa marHms npy 6onee BbICOKOWM TemnepaTtype (Bbile
1300 °C) ncnonb3yoT AN NOoMydYeHUss pasnuyHbIX COPTOB ODOXOKEHHOW KayCcTU4ecKon mar-
He3un. TUnNu4YHbIE XapakTepUCTUKN 0BOXOKEHHON KaycTuyeckon mMarHeaun CaTKMHCKOro npo-

nassogctea (OO0 «[lpynna ,MarHe3unT*», YensabuHckas obn.) npuBeaeHnbl B Tabnuue 4.

Tabnuua 4 — lNokasaTenu 000XKEHHOW KayCTUYECKON MarHe3mm ans NpuMeHeHus B CENTbCKOM

X035A1CTBE

Ob6o3HayeHne MapKn n TeXHNYECKMEe nokasarternn

O603HaveHne nokasatens, . .
000XKEHHOWN KayCTn4eCKon marHesmm
eanHUL bl N"AMEepeHnd
Dalpor P85s Dalpor P83sk Dalpor P90sm

MgO, %, He MeHee 85 (> 86) 83 (> 86) 90 (>92)
CaO, %, He 6onee 6,0 (< 5,0) 6,0 (<5,0) 3,0(<2,8)
SiO2, %, He 6onee 4,5 (< 4,0) 6,0 (< 5,0) 3,2 (<3,0)
LOI, %, He Gonee 5,0 (< 4,5) 5,0 (<4,5) 5,0(<4,5)
Pasmep yactuu, Mm 0-2 0,2-2 0-0,2

Ob6oxokeHHast kaycTuyeckasi MarHe3msi NPOM3BOANTCS TaKKe KakK NPOAYKT C HaUMEHO-
BaHMEM «MarHe3us x»okeHast TexHndeckas» no NOCT 844 B Buaoe npoaykta 0gHOM U3 Tpex

mMapok: A, b unun B.



UTC 21-2016

Tabnuuya 5 — MNokasaTtenn marHe3um xokeHom TexHndeckon no FOCT 844

Hopma ans mapku (kog OKIT)
HanmeHoBaHWe nokasartens A (aKTVIBHaFl) B B
21 2323 0100 |21 2323 0200 | 21 2323 0300

MaccoBast jonsa okucu marHusi, %, He MeHee 90 93 90
MaccoBasi gjons okucu kanbums, %, He bonee 1,5 1,2 2,5
MaccoBasi gons xenesa B fnepecyeTe Ha OKUCb

0,1 0,08 0,1
xenesa, %, He bonee
MaccoBasi Jofisi HepacTBOPUMOIO B COJSITHOWN KUC-

0,15 0,1 0,15
note octaTtka, % He Oonee
MaccoBas gons xnopuaos B nepecyete Ha Cl, %,

0,05 0,035 0,08
He bonee
MaccoBas gonst mapraHua, %, He 6onee 0,003 0,003 0,08
Motep B Macce npu npokanueaHun, %,

7,5 5,5 7,5
He Bornee
OcTtatok npu npoceBe Ha cUTe C CeTKom

0,1 0,005 0,1
Ne 014K (FOCT 6613), %, He Gornee
AKTUBHOCTb (MOAHOE Ymncno), mr-akse.J/100 r MgO,

75 He HopmupyeTcs
HEe MeHee
HacbinHasi nnoTHocTb, r/cm®, He Bonee 0,3 0,45 0,45

MNpumevaHuna

1 MaccoBas gons cyrnbdaToB B nepecyete Ha SOz B XKeHOW MarHesmn mapok b un B, nonyuen-
HOW 13 cynbdaTHOro Cbipbs, rapaHTupyetcs He 6onee 0,4 % n 0,7 % COOTBETCTBEHHO.

2 X>xeHasa marHesuss mapku A, npedHasHayeHHas NS LWWHHOW W ApYrnx oTpacrnen NpoMblLL-
NEHHOCTN, KPOME pPEe3MHOTEXHWYECKOW, OOSPKHA WMMEeTb aKTMBHOCTb (MogHoe umcno) 30-75 mr-
3kB.J/100 r MgO.

YKasaHHble Mapku MarHe3umn »okeHon TexHudeckon no NOCT 844 npuMeHsOTCS B pe-
3MHOTEXHUYECKOWN, LIMHHOW, 3NEeKTPOTEXHUYECKOW, XMMUYECKOM U ApYyrux oTpacrisx npo-

MbILLINIEHHOCTM.
1.1.1.2 MepTBO 060XKeHHasi, UNIM MepTBO cre4vyeHHas, marHesua (DBM)

MepTBO OBOMXOKEHHYIO, UNTM MEPTBO CMEYEHHYI0, MarHe3uio nornyyaT B npouecce 06-
Xura kapboHaTta vnu rmgpokcmga marHus npy temnepatype 1600 °C — 2200 °C. OTgenb-

Hbl€ MapKmu MepTBO 00OXOKEHHON MarHe3mm oTnn4arTCs cogepXaHnem OKCuaa Kanbunda

7
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(Ca0), koTopoe MoxXeT gocturatb OoT MeHee 2 % go 35 %, u cogepxaHMem guokcuaa Kpem-
HUA, KOTOpoe AOMKHO OblTb MUHUManNbHbLIM. NS HeKoTopbix obnacten npumeHeHus Tpeby-
eTcs MepTBO 0OOXOKEHHAA MarHe3nst C MMHUMarbHbIM cogepxaHnem xenesa. Mepto o60-
XOKEHHas MarHesns KpucTtannmayetca B BuUAe Kybuyeckmx KpucTanmnoB W, Kak NpaBuro, xa-
paKkTepu3yeTcs MnoTHOCTbIO MeHee 3,45 r/cm® u pasmepoM Kpuctanmnos B npegenax 30—
200 MKM. MepTBO 0B60XKEHHYIO MarHe3nto NPOM3BOAAT B BUAE 3epeH 1 bpuketoB. Hopmupy-
emMble (KOHTPaKTHble) U TUMNU4YHbIE TEXHMYECKME MoKas3aTenn MapoK MepTBO OBOXKEHHOM

MarHe3mmu, npon3BognMbiX B Poccuinckon CDe,uepau,MM, npmBegeHbl B Tabnuue 6.

Tabnuua 6 — MNokasaTenu MepTBO 0OOXCKEHHON MarHe3un As NPUMEeHEHNs B MeTarnnyprim u B

Apyrnx oTpacnax

O603Ha4eHne Mapkn 1 TEXHUYECKMe nokasaTenm
OBosHavieHue nokasarens, MEepPTBO 0OOXCKEHHOW MarHeaum
€4NHULBI U3MEepPEHNs
Dalpor P92m Dalpor P89e Dalpor P89m
MgO, %, He MeHee 91 (>92) 89 (> 90) 89,0 (>90,5)
CaO, %, He 6onee 3,0(<2,55) 4,8 (< 4,0) 6,0 (< 4,8)
SiO2, %, He Gonee 3,0(<2,5) 4,0(<2,7) 4,0 (< 3,5
P, %, He Gonee 0,01 He HopmupyeTcs | He HopmupyeTca
S, %, He bonee 0,01 He HopmupyeTca | He HopmupyeTca
Fe20s3, %, He Bonee He HopmupyeTcs 2,5(<2,0) 3,0 (<2,7)
Al203, %, He Bonee He HopmupyeTcs 1,0(<0,7) 1,0(<0,7)
LOI, %, He Bonee 0,2 (< 0,15) 0,5(<0,3) 0,5(<0,3)
BnaxHocTb, %, He Gonee He HopmupyeTca 0,5 He HopmupyeTca
Pasmep yactuu, Mm > 8 MM He bornee
0—4 He meHee 10 % 75 % —
0-2 95 % <1 mMmm 90 % >1 mm
50 % — 85 % 10 % — 25 %
<1 mm

1.1.1.3 NnaBneHana marHe3us, unu nepuknas (FM)

[MnaBnenyo mMarHesno, UnNu nepuknas, nonyyarT Npu naBfeHNUN B ANEKTPOLYrOBbIX
nevax npu Temnepartypax okosio 2800 °C. Paanunyme mexagy nnaBrieHom u cnevyeHHom (MepT-
BO OBOXCKEHHOW) MarHesMenm COCTOMT B TOM, YTO MNSiaBfieHass MarHesus xapakTepuayetcs
Gonbwen nnotHocTelo (3,43-3,60 r/cM®) 1 pasmepom Kpuctanmnos B npegenax 200-

2000 mkm. [naBreHy0 MarHesuio UCMonb3ytoT B OrHEYNOPHbIX MaTepuanax u Ans HeKoTo-

8
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pbIX cneuunanbHbIX Uernen, HanpumMmep B S4epHbIX peaktopax. Hopmupyemblie (KOHTpaKTHbIE)
N TUMWYHbIE TEXHUYECKUe nokasaTenu nepuknasa pasnuyHbix Mapok PasgonuHckoro n Cat-

KUHCKOIo npon3sBoacTB rnpumeeneHbl B Tabnuue 7.

Ta6n|/|u,a 7 — lNokasaTtenu nepukasa PasgonuHckoro n CaTtkMHCKOro npon3BoacTB

O603HavYeHe MapKkn N TEXHNYECKME MoKasaTenum
O6o03HavyeHne nokasartens,
nepuknasa
€0VHULbI UBMEPEHUS

Dalpor P97f Dalpor P971f Dalpor P98f
MgO, %, He meHee 96,5 (>97,0) 96,5 (> 97,0) 97,5 (>98)
CaO, %, He 6onee <2,0(<1,8) <14 (<1,3) <13(<1,1)
SiO2, %, He bonee <13(<1,1) <1,4(<1,3) <0,8 (<0,65)
Fe20s3, %, He Bonee 0,5(<0,4) 15(<1,4) 0,5 (<0,3)
Al203, %, He Bonee 0,8 (<0,7) 0,5(<0,4) 0,6 (<0,5)
MnoTHoCTb, r/cm® 3,45 (> 3,48) 3,45 (> 3,48) 3,45 (> 3,50)
LOI, %, He B6onee 0,3 0,3 0,2
Pasmep yactuu, Mm 5-3, 3-1, 0-1, 5-3, 3-1, 0-1, 5-3, 3-1, 0-1,

0-40 0-40 0-40

1.1.1.4 O60ox>KeHHas KaycTu4yeckasi MarHeamsi KMOKporo» cnocoba

npousBoACcTBa

O6ox0KeHHast KaycTnyeckas MarHeaus, nomnyv4aemas «MOKpbIM» CrocobGoM npoun3Bos-
ctBa, Bbinyckaetca 3AO «HukoMar» B COOTBETCTBMM CO CTaHOApTOM OpraHM3auumu
CTO 00203275-227—2011 nopg, TOproBbiM HaMMEHOBaHUEM «MarHuin okcuay. Nponssoasarcs
YyeTbipe MapKM NpoaykTa C HOPMUPYEMbIMW TEXHUYECKMMM MoKasaTensmu, ykasaHHbIMU B

Tabnuue 8.

Tabnuua 8 — lNMokasaTenu «MarHui okcugar, npounssognmoro no CTO 00203275-227—2011

3HayeHns1 HOpMbl ANA MapKK
HanmeHoBaHMe nokasaTend

A b B r

BrHewHum sung Mopowok 6enoro ueeta

MaccoBas gonst okcuaga marius, % He meHee 99* 99* 99* 99*

MaccoBasa oons kanbLUus B nepecyeTe Ha oKkcua Kanb-
0,35 0,30 0,30 0,5

uma (Ca0), %, He BGonee
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HanmeHoBaHuWe nokasartens

3HaveHus HOPMbI OJ14 MapKun

A b B r
MaccoBasg gons anokcuaa kpemuus (SiOz), %,
0,05 - 0,05 0,05
He bonee
MaccoBas ons xenesa B nepecyeTe Ha okcug xene-
0,05 - 0,05 0,05
3a (Fe203), %, He bonee
MaccoBas Jonsi antoMvHUS B NepecyeTe Ha TPUOKCUA 0.05
antomuHns (Al203), %, He Bonee '
MaccoBas gonsa xnopugos, %, He 6onee 0,1 0,03 0,1 0,2
MaccoBas gons cynbgaros, %, He bonee 0,2 0,2 0,15 0,5
MaccoBas gons Hatpus, %, He 6onee 0,1 - 0,1 0,1
MaccoBas oonsi notepb nNpu npokanueaHun, %, B 4,0—
0,8-2,0|2,0-4,0 —
ananasoHe 10,0
YaeneHasa NoBepPXHOCTb, m2/r, B AnanasoHe 4-20 — 40-170 —
AKTVMBHOCTb MO NIMMOHHOMY 4uChy, C, B AMana3oHe — 60-80 — —
"paHynomMeTpu4ecKkmnin Coctas, MKM:
- anameTp 10 % vactuy (d10), He Bonee 15 1,5 1,5 —
- anameTp 50 % vactuy (d50), He Bonee 5,0 5,0 5,0 —
- anameTp 90 % vactuy (d90), He Bonee 30,0 30,0 30,0 —

* Hopma npvBeaeHa B nepecyeTte Ha NpoKarieHHoe BELLECTBO.

«Marnun okenag» no CTO 00203275-227—2011 mncnonb3yetcs B Ka4yeCTBE BbICOKO-
3(phEeKTUBHOrO HETOKCUYHOIO HEOPraHNYEeCKOro HanonHUTENst U 4obaBkn ANsa NPOU3BOACTBA
NPaKkTU4eCKN BCEX TUMOB NNACTUKOB M Pe3uHbl, NPy NPOM3BOACTBE TPAHCHOPMATOPHbIX CTa-

nen, a Takxe NMPUMEeHAETCA KaK UCXOOHOE CbipbE B XUMUYECKON, (bapMaLleBTMLIeCKOﬁ n nn-

LLIeBOW oTpacnax NPpOMbILLITIEHHOCTN.

1.1.2 NMpumMeHeHMe oKcuaa MarHus

OcHoBHOM 06MacTbld MPUMEHEHUSI OKCMOA MarHusi ABMSIETCA MNPOM3BOACTBO OrHe-
YyNopHbIX MaTepuanos, Npu 3ToM OKOJS10 65 % Bcen NpoM3BOAUMMOWN MarHesnm UCnosib3yeTcd
npu npoussoacTee ctanu, 15 % — B UeMEeHTHON NPOMBbILWIIEHHOCTN, 7 % — npu Npon3Boa-

CTBE OrHeynopoB ApYyroro (cneumanbHoro) HasHayeHusl, u okono 13 % marHesmu ncnonbay-
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eTca B Apyrnx obnactsax npumeHeHus. Takux cep npumeHeHusa HacumTbiBaeTca 6onee 80,
N B LLENIOM OHM OTHOCATCS K NPUMEHEHUI0 060XOKEHHOW KaycTmnyeckon marHesum ([10]).

OCHOBHbIMM OBnacTaAMM NPUMEHEHUST 0DOXCKEHHOW KayCTUYECKON MarHesmu siBrsitoT-
cs:

- CTpouTEeNbHas NPOMbILLUNIEHHOCTb, B TOM YUCHE MOKPbITUE MOMOB U U30MALMS;

- MPOM3BOACTBO TpaHCOPMATOPHOM CTanu, B TOM Yucne Ans KOHOMUMOHMPOBAHUSA
LUnaKa;

- NPOM3BOACTBO PE3NHOTEXHUYECKUX N3OENUN;

- CeJIbCKOXO3ANCTBEHHOW NPON3BOACTBO, B TOM YuUCrie NpU NOSTy4eHUN KOPMOB U B Ka-
yecTBe yaobpeHus;

- NPOM3BOACTBO LeNono3abl, bymarm, Xmmuiecknx n hapmaLeBTU4eCKMX npenapaTos,
OFHECTOMKMX MatepurarnoB 1 KOMNO3ULNIA;

- OXpaHa OKpyXatoLLen cpeapl;

- XMMmnyeckas, pbapmaueBTnyeckas, nuweBas n agpyrme otpacnm npoMbILLNIEHHOCTH.

MepTBO 060XCKEHHAsA, UMM MEPTBO CnevYeHHasi, MarHe3nsi B OCHOBHOM MpPUMEHSETCS
npv NPon3BOACTBE Pa3fMYHbIX OTHEYMNOpPOB, B TOM YMCE B Cregyowmx oTpacnsax npomblLL-
NEHHOCTH:

- MPOM3BOACTBO CTanu, HanNnpuMep B ANEKTPOAYroBbIX UKW APYrux nevax, B KOHBepTe-
pax, Npu TPaHCNOPTUPOBKE pacnsiaBeHHOro meTanna;

- NPOM3BOACTBO LIEMEHTA, HaNpumep Ha BNyCcke 13 3ane4yHoro TensioobMeHHuKa, B ne-
Yax U XONoAUNbHUKAX;

- MPOM3BOACTBO M3BECTU, B TOM YMCIIE Ha BMYCKe NeyYen obxura n3BeCTHAKA;

- CTEKONbHOE NPOM3BOACTBO, B TOM YMCNe B NaBUMbHbIX NeYax u xenobax; nnaene-
HYHO MarHes3uto, UnNu nepuknas, NPUMEHSIIT TONbKO NpY NPOU3BOACTBE BblCOKOKAYECTBEHHbIX
crneumanbHbIX OrHEYNOPHbIX MaTepuarnoB U B aTOMHOW 3HepreTuke.

OcHoBHble 06nacTy NPMMEHEHU OKCMaa MarHusi npeacrasnieHbl B Tabnuue 9.

Tabnuua 9 — OcHOBHble 061aCTV NPUMEHEHNS OKCUAA MarHus

O6nactb NpyMeHeHus Hetanu (onucaHwne) npyuMeHeHus

[Mpon3BoACTBO OrHEYNopHbIX MaTe- |[pon3BOACTBO OrHEYNOPHbLIX MaTepuanos ans cre-
pvuanos KOJTbHOW, LLeMEHTHOWN, MeTanypruiyeckon npombILL-

JIEHHOCTHU

rlpOVI3BO,EI,CTBO pe3nHOTEXHU4YECKMNX Mcnonb3oBaHMe B Ka4eCcTBE HaNoMHUTENA U BYJTKaHU-

N3gennin 1 CUHTETUYECKUX Kay4yKoOB | 3yoLiero KOMnoHeHTa pe3nHOBbIX cmecemn

MeTannyprus [NponseoacTBO TpaHCOPMATOPHbLIX CTanen
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O6nactb NpyMeHeHus HeTanu (onnucaHue) npumeHeHus
HedTe- n rasogobuiBatowas ot- [oGaBka B 6ypoBble pacTBOpbI
pacnb
MnweBas NPOMbILLINEHHOCTb MuweBasa gobaska E530 — amynbraTop

|_|pOVI3BO,EI,CTBO XUMUYECKNX peakK- Mcnonb3oBaHue ans nponsBoacTBa YNCTbIX U BbICOKO-
TUBOB, XMMN4YeCKaa NpoOMbILLJIEH- YUCTbIX XUMNYECKNX BELLECTB, PEAKTUBOB

HOCTb

I'Iapcbromepvlﬂ, MeanuunHa, cbapma- Mcnonb3oBaHMe B KA4eCTBE KOMMOHEHTA JIeKapCTBEH-

LeBTn4eckad npombILLIIEHHOCTb HbIX N KOCMETUYECKUX CpeancTB, aHTaunaHoro cpea-
CcTBa
anbBaHn4eckue npon3BoacTtBa Mcnonb3oBaHue ona (bOpMI/IpOBaHI/IFI N HaHeCeHnsA

crneunanbHbIX I'IOKprTI/IIZ

MHble cpepbl NpUMEHEHUS: KOXe- | ATOMHasi aHepreTuka, afeKTpoHHasa NPOMbILLNEH-

BEHHas, 9N1eKTPOHHasA NPOMbILL- HOCTb, KOXXeBEHHasi MPOMbILLNEHHOCTb (gybneHne Ko-
NEHHOCTb, OXpaHa OKpYyatoLLen XK), OXpaHa oKpyxatoLien cpeabl (0MMCTKa BOAbI U
cpeapbl BbIOpOCOB)

KpynHenwmnmun notpebutensammn okcmga marHna B Poccunckon ®epepauumn aBnstoTca
MeTannyprmiyeckas npoMbILLIIEHHOCTb, MPOU3BOACTBO OrHEYMNOPHbLIX MaTepuanos, MPou3-
BOACTBO PE3MHOTEXHUYECKMX U3OENUNNA, NMPOMbILINEHHOCTb CTPOUTENbHBLIX MaTtepuarnos, Xu-
Muyeckasi oTpacnb.

B Tabnuue 10 npeactaBneHa guHamuka notpebneHuns okcuaga marHus mapkm CCM B
Pasnn4YHbIX OTpacnsax npomblwneHHocTn Poccuickon ®epepaummn ¢ HebomnblM 06bEMOM

notpebneHna 3a nepuog ¢ 2007 no 2015 rog.

Tabnuua 10 — JuHamuka notpebnenns okcuaga marHna mapkm CCM

O6nacTtb NnpUMeHeHns O6bem notpebnenusa B Poccuinckon ®egepaunn, 1/roq

2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015

[obGaBka B GypoBbie
388 | 309 100 153 190 160 | 480 | 520 | 250

pacTBopbl
[TanbBaHuKa 10 10 10 10 10 10 10 10 10
[dybneHune Koxu 375 397 330 370 | 340 350 | 490 520 300
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O6nacTb NPUMEHEHMS O6bem notpebnenus B Poccuiickon Pegepaunn, 1/roq

2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015

Mpon3BoACTBO CTEKNMO-
20 20 0 0 0 0 — — —

XOoncTa

Mapdromepua n meaun-
14 15 16 16 17 19 20 20 20

UuHa
XUMUYECKUIN peaKkTmB 230 220 200 210 200 220 270 270 250

Kaxgasa chepa npumeHeHus1 npeabsaBriseT cBou TpeboBaHUSA K KadecTBy okcuaa mar-
Hus. MaccoBas onsi okcuga MarHus B nNpogyktax, npefHasHadeHHbIX Ans 6onblnHCTBa
obnacTten NpUMEHEHNS, AOMKHA COCTaBNATbL HE MeHee 92 %. TpeboBaHMs N0 MaccoBon A0-
ne nNpumMecen B OKCMAE MarHus pasnunyHbl B 3aBUCUMOCTWU OT cdepbl MPUMEHEHUS U KOH-

KPETHbIX KOHEYHbIX NOTPebuTenein okcuaa marHus.
1.1.2.1 NMpumeHeHMe Ans NPou3BOACTBA PE3UHOTEXHMUYECKUX usaenumn

B TeueHne 2009 roga 60MbLIMHCTBO NOTpebMTENEen okcmaa mMarHusi OTEYECTBEHHOIO
npoun3eoacTBa Obinn BbIHYXOEHbI UCKaTb MMMNOPTHbLIE aHanoru, Npu 3ToM NpakTU4Yeckn Bce
3anacbl OKCcuaa MarHusi OTe4eCTBEHHOMO NPomn3BoACTBa OblfiM NCMONb30BaHbI.

B TeueHne 2016—-2017 rogoB MOXHO NPOrHO3MpOBaTb BOCCTAHOBIIEHWE NOTPebneHus
okcmaa marHms ao yposHst 1100-1200 1/rog. B ganbHenwemM MOXHO MPOrHo3MpoBaTth, YTO
cpegHui pocT noTpebneHna 3a nepuopg B 4-5 net 6yaeT Ha ypoBHe 5 % — 6 % B roa.

OcHOBHbIMM NOTPEOUTENSAMM OKCMAa MarHMsa Ons npounsBoACTBa PE3NHOTEXHUYECKNX
n3genun aBnalTCs NPON3BOaUTENN FOTOBbLIX U34ENUMA U3 BYSIKAHM3MPOBAHHOW pe3nHbl U Ka-

YUYYKOB, KOTOpble npuBeaeHbl B Tabnuvue 11.

Tabnuua 11 — OcHoBHble NOTpPebuTenn okcuaa MarHus Ans Npon3BoAcTBa Pe3MHOTEXHUYECKNX

n3genun
O6bvem notpebne-
HanmeHoBaHve noTpebutens
Hus, T/rog
1 OAO «banakoBopesnHoTexHuka», r. banakoso 30
2 OAO «Pe3unHoTexHukay, r. CapaHck, 18
3 3A0 «KypckpesnHoTexHuka» 24
4 OAO «Y3OMWUK», r. Yoha 60
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HanmeHoBaHune notpebutens

O6bem notpebne-

Hu4, T/rog
5 OAOQO «fpocnaBpe3nHOTEXHUKaY 24
6 3AO «KBapT», r. KasaHb, 18
7 Tomckun 3aBog pe3vHoBoun 06yBu, r. Tomck 18
8 OAO «Kupos MCKOXX», r. Knpos 15,6
9 OAO «AcTpaxaHcKuir 3aBo, PE3NHOBLIX TEXHUYECKUX N3ae- 12
nmny
10 OAO «YPAJIATU» 7
11 3A0 «BomxckpesanHoTexHukay, r. Bormkcknin 7
12 «KpacHbln TpeyronbHuk», r. CaHkT-lNeTepbypr 8
13 «PTW -Kayuyk», r. Mockea 16,5
14 OAO «TEJIMOM», r. Nepmb 15
15 «ACB PTW», r. CaHkT-lNeTepbypr 11
16 OAO «Xumnnacty, r. HoBocmnbupck 8
17 OAO «BAPHAYN-PTW», AnTanckum kpan 9
18 3A0 «TYINbCKU 3ABOL PTW», r. Tyna 5
19 OO0 «HokunaH Tanepcy 5
20 OO0 «O3 PTW», r. NMoponbck 4
21 CIN 3A0 «MaTtagop-OmMcKLnHa» 4
22 O00 «<HUNOMW», r. MockBa 2
23 OAO «APTW» r. Mocksa 2
24 HIMM «39nkomy», r. Mockea 2
25 lMpoune* 40
UTtoro 365

* [poune notpebutenn — ¢ o6bemom noTpebnerHns oo 2 T/roa.

OcCHOBHbIM ﬂOTpGGI/ITeJ'IeM PE3NHOTEXHNYECKNX n3genuu, npon3dBeageHHbIX ¢ NCnosb-

30BaHMeM oKcnmaa MarHud, ABndaeTcs aBTOM06I/IJ'IeCTpOGHI/Ie. Tpe6OBaHVIFI, npeabvaBndemMblie

aTOM OTpaclibilo K Ka4eCTBYy pe3NHOTEXHUYECKNX N3genuim, NOCTOAHHO MOBLILLAKTCS, Takke

noBbILLAETCs 00beM I'IOTpGGJ'IeHVIFI cneunarnbHbIX PE3NHOTEXHNYECKNX n3genumn (C mMeTannm-

YECKMMUN YHaCTAaAMMN U YHUKaJTbHbIMU CBOWCTBaMU, BbICOKOM M3HOCOCTOVIKOCTbPO) 3a c4yeT 3a-

MeLLEHNA 0BbIYHbIX PE3NHOTEXHNYECKNX n3genun.
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CosgaHune B Poccunckon degepaumm HOBbIX MPOM3BOACTB MO COOPKE MHOCTPAHHbIX
aBTOMOOUNEN M, COOTBETCTBEHHO, YacTudHada (a B Oyayliem, BEpOSTHO, WU MOMHas) KOM-
nnekraumst cobmpaemMbix aBTOMOOUEN OTEYECTBEHHBIMU PE3MHOTEXHNYECKUMUN U3AENUAMM
BeAeT K NOBbILEHMIO TpeboBaHW K Ka4eCcTBy MOCNeAHMX, YTO NPUBOAUT K aKTUBHOMY BHe-
PEHVIO OTEYECTBEHHBIMW NPOU3BOANTENSIMU PE3NHOTEXHUYECKUX N3Aenni 3apybexHbiX Tex-
Homormn (K, COOTBETCTBEHHO, peuenTtyp). daHHbln dakT obycnaesnmBaeT yBeNUYEHWe mno-
TpebneHns XOKEHON MarHe3um BbICOKOKAaYeCTBEHHbIX COpTOB. porHosmpyemble TeMmnbl po-
cTa noTpebneHnsa B 4ONTOCPOYHON NepCnekTuBe COCTaBAT okono 5 % B roa.

Poct o6bemoB noTpebneHns BbICOKOKAYECTBEHHbIX MAPOK OKCuAA MarHus Caepxusa-
eTCs OTCYTCTBMEM POCCUMINCKON cepTudmkaumm y MHOrMX 3apy0exHbIX Mapok U HEBO3MOXHO-
CTbIO UX NPUMEHEHUS NPY NPOU3BOACTBE PE3MHOTEXHMYECKUX U3Oenvi Anga nuweBon N me-

AVLMHCKOW oTpacnen, a Takke Ans npeanpusitui BOEHHO-MPOMBbILLSIEHHOrO KOMIeKca.
1.1.2.2 NpumeHeHUe onsa Nnpou3BOACTBa TpaHC(OPMaTOPHLIX cTaneun

B Poccuiickon depepauum n ctpaHax CHI™ TpaHcdopmaTopHbIN COPT OKCuaa MarHus
0o 2016 roga He Bbinyckancs.

TpaHcdhopmaTopHbIE cOpTa OKCUAa MarHUsa NPOM3BOAAT B YETbIPEX CTpaHax:

- U3paunb — Dead Sea Periclase;

- ®paHumsa — SCORA S.A. (B anbsiHce ¢ M3pannem);

- CLLA — Martin Marietta Magnesia Specialties LLC;

- AnoHua — Yingkou Tianhu Magnesia Industries Co Ltd.

B Poccuiickon denepauum TpaHCHOPMATOPHLIM COPT OKCMAa MarHus noctaBnstoT
TONbKO TpY NPOM3BOAUTENS:

- N3pannb — Dead Sea Periclase — ocHoBHasa mapka TS7001,

- ®paHumsa — SCORA S.A. — ocHoBHasi mapka PHL;

- ClWA — Martin Marietta Magnesia Specialties LLC.

B Poccuinckon ®egepaumn cyLecTBYOT ABa OCHOBHbIX Npon3BoauTens TpaHchopma-
TOPHOW CTanu:

- OAO «HoBonuneukn metannyprudeckun kombuHat» (ganee — OAO «HJTMK»);

- OO0 «BU3-CTAIb», r. EkatepuHbypr (npuHagnexut OAO «HJITMK»).

OAO «HJIMK» n OOO «BN3-CTAJlIb» npousBogaT TpaHcopmaTopHyto cTanb Mo
npuHuMnuaneHo ogHon TexHonorun, Ho OAO «HJTIMK» npousBoauT TpaHCcOpMaTOpHYHO
cTanb no nonHomy npomssoacteseHHoMy umkny, a OO0 «BU3-CTAJIb» He umeeT cobcTBEH-

HOro NPOW3BOACTBA «MOANOXEK» (3aroToBKa AN XONOo4HOro npokaTa ctanu). B cBA3n C Bbl-
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LLIEN3NOXEHHbIM CpefHAs HopMa pacxoda oKkcuaa MarHus Ha TbiCS4y TOHH TpaHcdopmaTop-
Hown ctanu y OAO «HJIMK» coctaBngeT 7 kr, ay OO0 «BUN3-CTAJlb» — 6 Kr.

EMKOCTb BHYTPEHHEro pbliHKa TpaHcgopMaTopHOM cTanu coctasnseT okono 30 ThIC. T,
npwv 3TOM NMPOrHO3NPyeTCa POCT NOTpebrneHnsa aTon ctann Ha ypoeHe 5 % — 7 % B roa.

MwupoBoe noTpebneHne TpaHCHOPMATOPHOM CTann €eXerogHo YyBenuuuBaeTcs Ha
2,5 % — 3 %.

B 2009 rogy OAO «HJIMK» 3akoH4Mno noaTtanHbii BBOL B 3KCMfyaTtauuio HOBOTO
obopyaoBaHMsa No nNpon3BoacTBy TpaHcdopmaTopHoun ctanu. B 2010 rogy obuwas MOLWHOCTb
Nno BbINYCKYy TpaHcopmaTopHon cTtanu coctasuna 360 ThiC. T, YTO COOTBETCTBYET 0O6bLEMY
noTpebneHnsa okcuaa marums B 3650 T/rog.

B 2009 roay nponsoLwuno peskoe CHUXeHNe Npou3BoACcTBa TpaHCOpPMaTOpHOM CTanwu.
OTO CBHA3aHO CO CHWXXEHMEM MOCTaBOK TpaHCopMaTOPHOW CTanu Ha 3KcnopT. Mo AaHHbIM
OAO «HJTIMK», HaumHas c¢ IV kBaptana 2009 roga HabniogaeTcs pocT MNpPOM3BOACTBA
TpaHcdopMmaTopHon cTanu (B ABa pasa), a B TeyeHue 2010-2011 rogoB nNpoun3BOACTBO
TpaHCcOpPMaTOPHON CTanu AOCTUINO OOKPU3UCHOIO YpOoBHSA. B ganbHenwem nporHosmpyeT-
CS BOCCTaHOBIIEHWE TEMMNOB POCTa MUPOBOrO MNOTPebneHna TpaHCHOpPMaTOPHOW cTanu.
B cBasm ¢ atum OAO «HJIMK» o6bsaBuno o Hadane B 2010 rogy peKOHCTPYKUUKM MO yBENU-
YEHMI0 MNPOU3BOACTBEHHbBIX MOLHOCTEM MO BbINYCKY TpaHCcopMaTopHbIX cTanen Ha
50 TbIC. T/rog. B pesynbTaTe 3annaHnMpOBaHHbIX PEKOHCTPYKLUMIA NOTEHUUarnbHbIn 06bem no-

TpebneHus okcnga marHna k 2018 rogy moxet Bo3pacTtu go 4500 T/rog.
1.1.2.3 NMpumeHeHUe B NPOYUNX OTPACAX NPOMbILLUSIEHHOCTU

B 2009 rogy no npuynHe OMHaHCOBOrO Kpu3nca npou3oLLsio CHUXKEHUE noTpebneHus
oKkcuaa marHusi, B nepBylo ovepeab B kayecTBe gobaskn B BypoBble pacTBopbl (BCrieactane
CHWKeHns ob6bemoB BypoBbix paboT). B ocTanbHbIX chepax CHMXKeHUe notpebneHns okcnaa
MarHusi Npou3oLsio He3HaunTernbHo. Kak 1 nporHosmposanocs, B TedeHne 2010-2014 rogos
o6bem noTpebneHns okcmaa mMarHus npovnMun cpepamm NPUMEHEHUs BEPHETCHA Ha OOKPU-
31CHbIN ypoBeHb. B 2015 rogy no npuymHe peskoro pocrta kypca gonnapa CLUA npousowrno
CHWXeHue notpebneHns nmnopTHoro okcnaa marHus. B TeyeHne 2017-2019 rogoB nporHo-
3upyeTcsl BOCCTaHOBNEHNe notpebnexmsa Ha yposHe 2013—-2014 rogos, B AanbHenwemM npo-
rHO3MPYeTCA HE3HAUMTENbHbBIA POCT NOTPebneHus Ha ypoBHe 3 % — 5 % B rog.

B Poccuiickon denepaumm okcma MarHusa B Ka4ecTBe XMMpeaKTuBa Npou3BoO4UT TOSb-
kKo OAO «MunxanmnoBckuin 3aBog XUMUYECKMX peakTmBoB» (Mo TY 6-09-3023—79; marHun

OKWUCb OCaXX[eHHas).
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OAO «MunxannoBckuin 3aBOJ, XMMUYECKNX peakTuBoB» (ANTanucKkui Kpan) — npegnpu-
ATue, cneunannsnpyroleeca Ha NpPon3BoaCcTBE XMMpPeEaKTUBOB. B kayecTBe cbipbs AnsA npo-
M3BOACTBA OKCMAA MarHus npeanpuaTue ucrnonb3yeT MOKynHyw marHesntoByto pyay. OHo
NPOU3BOAUT XMMUYECKN OCaXAEHHbIN okcua marHusa no TY 6-09-3023—79 ¢ copgepkaHuem
OCHoBHoOro BellectBa 83 %. 1o cBoOMM XxapakTepuCTMKaM [aHHbIM MPOOYKT MMEET orpaHu-
YeHHoe MpuYMeHeH1e B Ka4yeCcTBe XMMpeaKkTuBa U B OCHOBHOM MCMONb3yeTCHd B Ka4ecTBe mar-
Hurcoaepxallen 0obaBkM B KOPMa XUBOTHbLIM.

lMpomblWweHHOe NPOU3BOACTBO OKCMAA MarHus Ons npoynx cdep nNpuMeHeHusa B
Poccunckon depepaumm otcyTcTByeT. [locTaBkM Ha MMMNOPT U NPOU3BOACTBO OCYLLECTBIIS-
I0TCA N0 NpeaBapuTeNibHOMY 3aka3y KOHEeYHOro noTpedbuTtens ¢ cornacoBaHMeM KavecTBa W,

COOTBETCTBEHHO, LEHbI.
1.2 NMpousBoacTBo okcuaa marHua B Poccunckoun degepauyumn

Mo utoram 2015 roga cuTyaums Ha POCCUUCKOM PbIHKE OKCWAA MarHua criegyouas:
obwmin rogosor 06veM NoTpebneHnsa oLeHnBaeTca Ha ypoBHe 6onee 660 TbiC. T, B TOM YMC-
ne c pa3buBKOM MO OCHOBHbLIM 0BNACTAM NPUMEHEHNS:

- NPON3BOACTBO OrHEYNOPHbLIX MaTepuanoB — okono 350 Thic. T/rog;

- apyrne obnactu npumeHeHus — 6onee 300 TbIC. T/rog;

- ANsl NPON3BOACTBA Pe3MHOTEXHUYECKUX nsgenun — 950 T/ropg;

- Ans nponsBoacTBa TpaHcdopMaTopHbIX ctanen — 1500 1/roa.

B Poccuiickon ®egepaumm OCHOBHbIM MPOU3BOAUTENEM pPa3fUYHbIX MapoK okcuaa
MarHmst N0 «cyxomy cnocoby» no coctosiHnio Ha 1 sHBapsa 2016 r. asndetca OO0 «[Ipynna
.,MarHeauT“y, pacnonaratowiee OBYMS NPOMbILLMEHHBIMX NOWAaAKamMu no NpPon3BoaCTBY OK-
cnpga MmarHua: CaTkuHckoe npowmsBoacTtBo (r. CaTtka, YensbuHckas obn.) n KpacHospckoe
(HwxHeaHrapckoe) npounssoacteo. MowHocTe CaTKMHCKOro nNpou3BoacTBa Mo 0BOXOKEHHON
KaycTudeckon marHesum coctaBndet 100 TebiC. T/rod; MO MEPTBO CMEYEHHOW MarHesmm co-
ctraBndet 150 TbiC. T/rog; MOLWIHOCTL  NPOM3BOACTBA MO  NEpuKnasy  CoOCTaBnseT
150 TbIC. T/roa.

MOLWHOCTb KpacHOSIPCKOro MpomM3BOACTBaA NO ODOXOKEHHOM KayCTUYECKOW MarHesmm
coctaBnseT 200 Tbic. T/rog; no nepuknasdy — 50 Tbic. T/roq. Takum obpasom, cymmapHas
MOLLHOCTb npousBoacTBa okcuga marHmsa OOO «Ipynna «MarHe3auT» no COCTOSIHMKO Ha
2016 roa pacnpegensieTcs No BMAaM oKcuaa MarHus crnegyowmm obpasom:

- NpPOn3BOACTBO 060XCKEHHOW KaycTudeckon mardHesnm — 300 TbIC. T/roa;

- NPOM3BOACTBO MEPTBO CneYeHHon MarHeanm — 150 Tbic. T/rog;

- npon3BoAcTBO nepuknasa — 200 Tbic. T/rog.
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Kpome Toro, B Gnwxanwee Bpems NnaHUpyeTcs CO3gaHMe HOBOro MNpOu3BOACTBA
000XCKEHHOM KayCTUYECKON MarHe3un mowHocTbio 100 Thic. T/rog 1 NnpoM3BoACTBa Nepukna-
3a MowHocTbio 100 ThiC. T/rog € MUCNOMb30BaHMEM MarHesuTa TarnbCKOro MeCTOpOXOAEHUSA
«pynnbl ,MarHe3nt*».

OCHOBHbIM NPOM3BOAUTENEM BbICOKOKAYECTBEHHOIO OKCMAA MarHust « MOKpPbIM» Cro-
cobom no coctosHuo Ha 1 anpens 2016 r. asngetca 3A0 «HukoMar», pacnonoxeHHoe B

r. Bonrorpage. MNMpoekTHas MoLLHOCTb NpousBoacTea coctaBnseT 30 Thic. T/rog.

1.2.1 NpuMeHsieMble NpoLecchl U TEXHUKA

1.2.1.1 CbipbeBble MaTepuanbl U UX NOAroToBKa

Mpn npousBoacTBe okcvMaa MarHusa (MarHesmun) Hambornee BaKHbIMU U OCHOBHbIMU
Cblpb€BbLIMY MaTepuanamm sBnsoTCS:

- MarHesuT (KapboHaTt MarHus) — anst «Cyxoro» crocoba npousBOACTBa;

- BpycuT (rmapokecmna MarHns) — ans «cyxoro» cnocoba npon3BoACTB;

- xnopug marHus (6uwodunTt) — Ans «MOKporo» crnocoba Npon3BoACTBa.

HacTtoawun cnpaBoyHuk HOT oTHOCUTCA K «CyxoMy» crnocofy npousBoacTBa M3 mar-
He3nTa M K «MOKPOMY» Crnocoby npou3BOACTBA OKCMAa MarHus u3 xnopuga marHus (ou-
wodmTta), KoTopble peann3oBaHbl B NpoMbILNeHHOM Mmaclitabe B Poccuinckon ®epepaunm
Ha 2 1 Bonee npeanpusaTusax (yctaHoBkax). « Cyxon» cnocob npon3BoacTBa okcuaa MarHus
n3 dpycuTta B HacTosiweM cnpasBodHuke HOT He paccmaTpuBaeTcs B BMAY OTCYTCTBUS Mpo-
MbILLITIEHHOrO NPON3BOACTBA MarHe3nmn ¢ UCMNofb30BaHMEM 3TOMO CbIPLEBOrO Matepuana.

B HacTtoswee Bpemsa Poccuiickaa ®epepauuns obnagaet noyutn 35 % MmpoBbixX 3ana-
COB OKCMAa MarHusi B BUAEe marHeauTa, Yto coctaBndet 6onee 650 mnH T. Mpn 3TOM OCHOB-
Hble 3anacbl MarHeauTta cocpenoTo4eHbl B YensbuHckon obnactu, KpacHosipckom kpae, Up-
KyTCckom obnactn n EBperickon aBTOHOMHOM obnactu. CoipbeBble MaTepuarbl A9 «CyXOro»
cnocoba npon3BoacTBa MarHesuu 4OObIBAOT B OTKPbITbIX Kapbepax Uin B NOA3EMHbIX LUaX-
Tax. [pu pobblye npomcxoguT n3mernb4YeHne KyCcKoB MarHesmTa u nx nepsuyHas obpaboTka.
[ns nogrotoBkn marHeauTa UCMonb3ykT CTaHgapTHoe obopynoBaHve ona apobneHus, us-
MenbYyeHnst U PpakUMOHNPoOBaHUSA. B 3aBUCMMOCTM OT MpuUpoabl MUHepana — TBepaoCTH,
pa3mepa ero KyckoB — WCMOMb3YKT pasfnunyHble Buabl 060pyaoBaHUs NS NEPBUYHOMO U
BTOPUYHOrO U3MenbveHus. [na nogroToBKM MarHesmTta uHorga Ucnonb3yoT TSXenbIn wram.
[Onsa yoaneHus npumecen CblpbeBble Matepuarnbsl YacTo NpomMbiBatoT. Kpome Toro, npu no-
MOLLM MarHUTHOrO cenapaTtopa OCYLLEeCTBASAT HEMNPEPbIBHYIO MarHUTHYH cenapauumio, To

€eCTb OYUCTKY OT npumecen coeauHeHun >xernesa. MarHesuT (ropHas nopopa) COCTOUT U3
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Kpuctannuyeckoro muHepana — wMarHeamta (MgCOs), B cocTaB KOTOPOro BXOAuT
47,81 mac. % MgO un 52,19 mac. % CO.. LiBeT marHeanTa — 6enbli ¢ cepoBaTbIM UK Xen-
TOBaTbIM OTTEHKOM, WHOrAa CHEeXHo-6enbi, Bneck — CTeKMAHHbIA; TBepAOCTb MO LUKane
Mooca — 4,5-5; nnotHocTb — 2,9-3,1 r/cm3,

B npoMbILLAEHHOCTM No4 MarHE3MTOM NMOHMMAaeTCs Takke KapboHaTHasi ropHasi nopo-
Aa KpUCTannuyeckoro unm amopdgHOro CTPOEHUSA, COCTOsLLass B OCHOBHOM W3 MUHepana
MarHeauTa C NPUMECHIO rMapomarHesnTa, 4ONIOMUTa, KanbuuTa, Tanbka, Xxnoputa, rmuHUCTO-
ro n yrnmcToro BellecTsa.

O6bwwnn obbem 3anacoB MarHeaMTa B  MECTOPOXOEHUAX, NpUHaanexawmx
OO0 «Ilpynna ,MarHe3nT"», oueHmBaeTcsa B 188 MIH T, 4TO cocTaBndaeT okono 18,6 % Bcex
BHYTPEHHMX 3anacoB MarHesuTa, U3 HuMx Ha YenabuHckoe (CaTkMHCKOE) MEeCTopOoXAeHue
npuxoautcsa 1524 mnH T, Ha KpacHosipckoe (HwkHeaHrapckoe) MecTopoxaeHue —
19,8 MnH T, Ha apyrue mectopoxaeHus rpynnbel (Cnosakus, Kutan) — 15,7 MnH T marHesuTa.
Mo cpegHen maccoBou gorie AMoKCcuaa KPeMHUSA Cbipbe pasnyHbiX MECTOPOXAEHUN Xapak-
TepusyeTcsl crieayrwumMmM CBOMCTBaMMU: MaccoBasi OONs OMOKCMAA KPEMHWUS B MarHesuTte
CaTkuHcKkoro mectopoxaeHus cocraenset 0,98 %; B marHe3nTe KpacHOAPCKOro MecTopoX-
aeHus — 0,54 %; B marHesute apyrux mectopoxgeHumn — ot 0,55 % (Kutan) go 0,60 %
(CnoBakus).

TUNNYHBIN XUMUYECKMIA COCTaB MarHe3auTa OBYX OCHOBHbIX MeCTopoxaeHun Poccuii-

ckon depepauunm npencrtasneH B Tabnuue 12.

Tabnuua 12 — Xumunyeckuin coctaB MarHeanta mectopoxgeHun Poccunckon deagepaunn

HanmeHoBaHune CTeneHb KomnoHeHT u ero maccoBasi fons B marHesute, %
MECTOpPOXAEeHNSA YUCTOTHI MgO SiO, caO Fe,Os
YenabuHckoe
44-47 0,6-2,5 0,8-7,0 0,8-1,0
(CaTtkunHckoe)
KpacHosipckoe Bbicokas 47-48 0,25-0,35 | 0,47-0,55 | 0,10-0,15
(HwkHeaHrapckoe) CpegHss 46-47 0,35-0,75 | 0,55-0,70 | 0,10-0,15

Mo gaHHbIM 3a 2015 roa, marHe3nT YenabuHckoro mectopoxaeHnsa gobbiBaeTcs noa-
3eMHbIM (LUaxTHbIM) U OTKPbITbIM KapbepHbIM criocobamu, a marHeaunT KpacHospckoro me-

CTOPOXOEHUNA — TOJIbKO OTKPbITbIM KapbepHbIM cnocobom.
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1.3 OcHOBHBbIe (paKTOpbl, XapaKTepu3yrLine oxpaHy OKpyxaloLiemn

cpeabl U yCTOFI‘lMBoe pa3BuTue Nnpon3BoacTBa okCnaa MmarHumsA

OCHOBHbIMK hakTOpamMu, xapakTepPU3yILLMMM OXpaHy OKpyXKatloLlen cpeabl npu npo-
N3BOACTBE OKCMAA MarHUs «CyXum» crnocobom, sABnsTCS:

- yaenbHoe noTpebneHne aHepropecypcos, BKOYas TOMMMBO;

- yoenbHble Bblbpockl anokenaa yrnepoga (COz2) v 3arpsasHAOWNX BeELeCcTB, coaep-
Xalmxcsa B AbIMOBbIX rasax;

- yoenbHble BbIGPOCHI (3MUCCUKSA) OKCuaa MarHUa n marHesnta B atmocdepy;

- KOHTPOSb 3arpsi3HEHUs Bo3ayxa (3anblNeHHOCTb);

- YCOBEPLUEHCTBOBaHNE CTaaui NoAroTOBKM U TPAHCNOPTMPOBAHMS CbipbsA U hacoBKu
roToBOro NPoAyKTa.

dakTopbl, XapakTepuaylLlme yCTOMYMBOE pasBUMTME NPOU3BOACTBA «CYXMM» CMOCO-
OGoM, CBsI3aHbl C HaNMMYMEM MECTOPOXAEHMIN BbICOKOKAYECTBEHHOINO MarHeauta Ans coxpa-
HeHus 3anacoB B TeyeHne obo3pmumoro Byayuiero. C TOUKM 3peHnsa reonormm kapboHaTt mar-
HUA — LUMPOKO pacnpoCTPaHEHHbIA MUHeEpar, TEM HE MEHEE He BCe M3BECTHblE MECTOPOX-
AEHNs1 MarHe3nTa B NOSIHON Mepe OTBEYAalT CleayrLnM XapakTepucTmkam 1 TpeboBaHUAM:

a) 3anachbl, obecneymBatoLmMe KcnyaTauuio npon3soacrtea B TedeHne 50 net u 6o-

nee;

6) BblcOKasi XMMU4Yeckas YucToTa NpupoaHOro Cbipbs (MarHesuTa);

B) cneuundmryeckne usnyeckme N MexaHn4eckme xapakTepuUcTKN Cbipbs;

r) HanMM4Me WMHMPACTPYKTYpbl, YAOOHOW M BGnaronpusTHOW ANs TPaHCMNOPTMPOBAHMS
CbIpbS;

[1) rapaHTUpoOBaHHasa 3awmTa OKpyxawwen cpefbl, BKMYas COXpaHEHWe CroXWB-
LLIMXCS 3KONOMMYECKNX CUCTEM B parioHe J00blYn ChipbS.

OCHOBHbIMU (haKTOpamu, XapakTepusyLMMU OXpaHy OKpyXaroLen cpegbl npu npo-
N3BOACTBE OKCMAA MarHUs « MOKpbIM» ClOCOBOM, SBNAOTCS:

- yaenobHoe notpebneHne aHepropecypcos, BKNOYas NpUpoaHbIv ras;

- yOoernbHble BbIOPOCHI (3MUCCUA) OKCuaa MarHus U 3arpsasHaoLWmMX BewecTB, coaep-
Xalumxcsa B AbIMOBbIX rasax;

- rapaHTUPOBaHHas BO3MOXHOCTb W/MNN 3(PEKTUBHOCTb YTUNU3AUMM UNUN OYUCTKU
BOZIHO-CONEBOro pacrteopa, obpasylolwerocsd Ha CTaauMuM CuHTe3a U MPOMbIBKU MMOpOKCMAa
MarHus;

- KOHTPOIb 3arpsi3HeHns BO3ayxa (3anblifNeHHOCTb);

- YCOBEpLUEHCTBOBaHNE CTaamMmn hacoBKM FOTOBOIO NPOAYKTa.
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dakTopbl, XapakTepuayoLLe YyCTONYMBOE pa3BUTUE NPOM3BOACTBA «MOKPbIM» CMOCO-
6oMm, cBsi3aHbl C HanNM4YMEM MECTOPOXOEHWUI BbICOKOKAYECTBEHHOIO GuoduTa U coxpaHe-
HMeM 3anacoB B TeyeHune o06o3pumoro byayuiero (40-50 neT), a Takke ¢ HanMymMem, CTOUMO-
CTblO TPAHCMOPTUPOBaHUSI N CTabUbHOM cE6ECTOMMOCTLIO BTOPOrO ChipbEBOro KOMMOHEHTA

Npon3BoACTBa — pacTBoOpa rMapokcuaa HaTpua (eakoro HaTpa).

1.4 O6uwume cBeAeHUA O NPOU3BOACTBE rMAPOKCHMAAa MarHus

1.4.1 Buabl rugpokcuaa MarHus

Mmppokeng marHusa (Mg(OH)2) aBnsieTcs pacnpoCTpaHeHHbIM U BaXKHbIM 4S8 npyMe-
HEeHWs COeUHEHNEM MarHusi, KOTopoe MCMOMb3YT B KaYecTBe aHTUNMpeHa npu npounsBoa-
CTBE TEpPMOMacToB U NOSIMMEPHbIX KOMMO3ULMIA, B Ka4eCTBe (PrOKynaHTa npyu o4nCTKe Npu-
POOHbIX M CTOYHbIX BOA, NPU NPOU3BOACTBE MOIOLLNX, KOCMETUYECKMX CPEeacTB M caxapa, a
Takke B XMMUYECKON, NuLieBoKn, dhapmMaLeBTUYECKON U APYrnX OTpacnsiX NPOMbILLIIEHHOCTY
([10]). B npupoae rmgpokeng marHus BCTpevaeTcs B BUuae MuHepana bpycuta. Temnepartypa
nnaeneHns rmgpokeuga MmarHna — 350 °C (¢ pasnoxeHuem), nnotHocTb npu 20 °C —
2,36 r/cm®, pactBopumocTb B Boge npu 20 °C — 0,0012 r/100 cm®, aHTanbnus obpasosa-
HUA — MuHyc 925 k[hx/monsb ([9]).

B HacToswee Bpemsa B Poccuiickon ®egepaunmn B NPOMbILLSIEHHOM MaclTabe npouns-
BOOATCA pasfuyHble Mapku uUnv BuAabl rMAPOKCMAA MarHus, oTnu4aromecs npexane Bcero
NPOUNCXOXAEHNEM, YyAENbHON NMOBEPXHOCTbIO WU AUCMEPCHOCTLIO UMM FPaHYNIOMETPUYECKUM
COCTaBOM, a TaKXe HanMunem n Npupoaon cneumanbHbiX 06aBOK, MOAMPULMPYOLLMX NO-

BEPXHOCTb YaCTUL, TMAPOKCMAA MarHus.
1.4.1.1 NMpupoaHbIN rMAPOKCUA MarHusa (opycuT)

MpoayKTbl HA OCHOBE NPUPOAHOrO rMapokcuaa marHusa (bpycuta), Kak npaBuno, xa-
paKkTepu3yoTCcd MaccoBOM [ONen OCHOBHOro BewectBa B npegenax 92 % — 95 %.
Mx npon3BOACTBO OCYLECTBNSAETCSA MNyTEM MOArOTOBKM, pasmona u pakuMoHMPOBaHUS
npUpoaHOro MmuvHepana opycurta. ToBapHble NPOAYKTbI HA OCHOBE BpycuTa NpoM3BOAATCS U
NOCTaBMATCA KakK B «4MCTOM», TO €CTb B HeobpaboTaHHOM, M3MeNb4YeHHOM Buae, Tak U B
BMAE NOBEPXHOCTHO 00paboTaHHbIX cneunanbHbIMKU MoanduumnpyrowmnmMmm gobaBkamn Mapok
Opycuta. Takon cnocob Npon3BoaCcTBa r’MAPOKCUAA MarHUA Ha3bIBAETCA «CYXMM» CNocobom
N XapaKTepusyeTCca TEM, YTO KayeCTBO M XapaKTePUCTMKM TOBApHOro MpoAyKTa Henocpea-

CTBEHHO 3aBUCAT OT KayecTBa NUCXOOHOINo MmHeparibHOro CbipbAa — 6pyCVITa. B HacTosawem
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cnpaBoyHmke HOT aTOT mMeTOoq4 AeTanbHO He paccMaTpuBaEeTCsl BBMAY OTCYTCTBUSA HEOOXo-
AUMbIX WU OOCTATOYHbIX CBEAEHMM AN OnMcaHus MeToda NpOoM3BOACTBaA (TEXHOMOMMKU) Y

OLIEHKM YPOBHSA €ro BO34eNCTBUS Ha OKPY>XKaloLLYIO cpeny.
1.4.1.2 CUHTETUYECKUN rMapoOKCcUa MarHms

CUHTETHYECKMI TMOPOKCNA, MarHusi B HacTosiLLee Bpems npomsBoanTcs B Poccuimnckon
denepaumm «MOKpbIM» CNocoboMm, 3akroyarolemcss BO B3aMMOOENCTBUN BOOHbIX pacTBO-
pPOB XJfiopyaa MarHus U rmapokcuaa HaTpus ¢ Nocrefylwmm ocaxgeHueMm, ounbtTpaunen,
NPOMbIBKOW, CYLLKON U N3MEeNbYEeHNEM rMOPOKCHnaa MarHums.

[na nony4yeHnsa pasnmyHbiX MapoK CMHTETUYECKOro rmgpokcmaa marHmsa obpasytolua-
SICA Ha CTaauMM CUHTE3a WK NMPOMbIBKM CYCNEH3Us rmapokcmaa MarHus nogBepraeTcs cne-
uManbHon obpaboTke — aBTOKMABUPOBAHUIO — C LENbI0 JOCTMXKEHUS onpeaeneHHon auc-
NepcHOCTN N yaernbHOM NOBEPXHOCTU uerneBoro npoaykra. Kpome Toro, Ha ctagusix CyLUKWU
nnm N3MernbYeHus MOXeT OCYyLLEeCTBNATLCA NOBEPXHOCTHAas obpaboTtka
(T. e. MOANULUMPOBAHME) CUHTETUYECKOTO rMAPOKCUaA MarHns.

CUHTETUYECKMA TMAOPOKCUL, MarHua rno CpaBHEHWUO C NPUPOLHbIM BpycuToM umMeeT
cnefywowme TexHn4eckne n notpedbutensckue npemmyLecTsa:

- bonee BbICOKasi TemnepaTtypa Hadana pasnoxeHus — >350 °C (y npupogHoro —
>300 °C);

- OTCYTCTBUE HeXenaTenbHbIX (Tak Ha3blBaeMblX BPeOHbIX) NpUMeceH;

- bonee BbICOKasi cTeneHb OenusHbl;

- BO3MOXHOCTb BapbMpOBaHMWs yAEeNbHOW NOBEPXHOCTU (aKTUBHOCTW) U OUCNEPCHOCTU

YacTuy, B rnpoLiecce CMHTe3a rmapokcmaa MarHus.
1.4.2 NMpumMeHeHMe rmapoKcnaa MarHms

B HacTosiLlee Bpemsi rMOpPOKCUMA MarHusi UCMONb3yT B HECKONbKMX obnactax npo-
MbILUNIEHHOCTW, OCHOBHbIE M3 KOTOPbLIX NpMBEAEHbI B Tabnuue 13. Hanbonee BaxHble obna-
CTU NPUMEHEHUS TMAPOKCMAA MarHNs — 3TO NPOM3BOACTBO HEroprYMX NPOBOAOB U kabenen
(aBTOMOGUIBbHBIE U Ge3ranoreHoBble CUoBbIE Kabenu), KpoBenbHbIX NMUCTOB. [pyrue cdepbl
NPUMEHEHUS UMEeKT BTOPOCTENEHHOE 3HadYeHne (MEeKTPOTEXHUKA U SMeKTpoHMKa (Kopnyca,
coeanHUTEmNbHble 3M1eMeHThI), kaberbHble kaHanbl, Npodunun, Tpybbl, TPAHCMNOPTHLIE KOH-
TenHepsbl). B 3aBUCUMOCTM OT NPUMEHEHUS UCMONb3YOTCA Pa3fNNYHble Mapkym — HayuHasi oT
[AELIEBOro M3MeNlbYeHHOro NpUpoaHoro Gpycuta M 3akaHuMBasi BbICOKOKAYECTBEHHBLIM MO-

BEPXHOCTHO 0O6paboTaHHbIM MMAPOKCUOOM MarHus.
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'Mapokeua marHus, NpuMeHsieMbld Npy NPOM3BOACTBE aBTOMOOUIbHbLIX MPOBOAOB U
kabenen, obblMHO NpeacrtaBndeT cobor NOBEPXHOCTHO 0B6pabOoTaHHbLIA NPOLYKT BbICOKOrO
KayecTBa. OTO XapakTepHO ANS SANOHCKUX NpoM3BOAMTENen aBToMobunen, Takmx kak Toyota,
ncnonb3ayownx Mapkn Kisuma mn Magnifin. Hemeukve npoussogutenn aBToMobunen takxe
OyayT Mcnonb3oBaTb 3TU COPTA, Kak TONbKO TpaauunoHHble MNMBX-komnosuuumn 6yayTt 3ame-
HEeHbl KOMNO3ULMAMKN C Boriee BbICOKON TEPMOCTabUNbHOCTbIO. PpaHLy3Cckne aBTOMOOUIb-
Hble npounssogutTenn PSA 1 Renault yxxe ncnonb3yoT kKOMNo3numm kabenen n npoBoaoBs, oc-
HOBaHHbIE Ha rMApoKCuae MarHus, ogHako OHM Bonee HU3KOro KadecTBa M OCHOBaHbl Ha Ae-
LLEBOM M3MerNbYeHHOM BpycuTe, NOKPLITOM cTeapaTamMu, KOTOpbI NpoussBoauTca B Utanum
komnaHmen Nuova Sima n npumeHsieTcs B kabenbHoOn npoaykumm komnaHmen Prysmian (pa-

Hee — Pirelli).

Tabnuua 13 — OcHoBHblE 06NacTM NPUMEHEHUS TMAPOKCMAA MarHus

O6nacTb NnpUMEHEHMS HeTanu (onncaHne) npuMmeHeHus

Mpon3BoacTBO OrHECTONKUX Nonn- | Acnonb3oBaHWe B KA4eCTBE HAMONMHUTENS N aHTUMNK-
MepHbIX komnosuumin, JIKM n nna- | peHa gns nonumepHblx matepuanos, JIKM, nnactuka-

CTUKOB TOB

MuweBas NPOMbILLIEHHOCTb Mcnonb3oBaHue B kKa4yecTBe nuileBon Jobasku E528;
aMmyrnbraTopa, perynsatopa KMCNOTHOCTW; Npu Npoun3s-

BOACTBE Caxapa

rlp0VI3BO,EI,CTBO XNUMUYECKNX peakK- Mcnonb3oBaHue ans npon3BoacTBa YNCTbIX U BbICOKO-
TUBOB, XMMN4YeCKada NpOMbILLUJIEH- YUCTbIX XUMNYECKUX BELLECTB, PEaKTUBOB, OKCHUAA

HOCTb MarHm4

MeaunumHa, kocmeTtnyeckasi, hap- | Mcnonb3oBaHue B Ka4eCcTBE KOMMOHEHTA fleKapCTBEH-

MaueBTU4eCcKad NnpoMbILLITIEHHOCTb | HbIX 1 KOCMETUYECKNX CpeacCTB; aHTaungHoe cpeacrtBo

NHble C(*)epbl npuMeHeHunA (oxpaHa Mcnonb3oBaHne B kKa4yecTBe CbJ'IOKyJ'IFIHTa ana O4nNCTKN

OKpy>KatoLLen cpeapl) NMPUPOAHbLIX N CTOYHbIX BOJ

BearanoreHoBble cunoBble kabenu NpUMeHsItTCS B crieumduyecknx cdepax, Takux
Kak aTOMHble 3M1eKTPOCTaHLMKN, BOEHHO-MOPCKOW (hrioT, LeHTpbl 06paboTkM AaHHbIX, a TaKke
BCe B Oonbluel cTeneHn B 06LLEeCTBEHHbIX 3aaHusX. OQHaKo OCHOBHbIE UCMONb3yeMble KOM-
Mo3nLMM — 3TO KOMMO3ULIMM, OCHOBAHHbIE HA CLUMTOM MONMITUNEHE/TMAPOKCUAE antOMUHKS,
a He Ha nonunponuneHe/rmgpokcuae MarHus. Micnonb3oBaHue rMapokcuaa MarHusi Bce ele

AOOCTaTO4HO HU3KOE MO CpaBHEHUIO C NMPpUMEeHeHneM Tpurngparta artoMnHNA.
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Ana cunoebix kabenen, ncnonb3dyemoix B EBpone, kotopble 3ameHAaT BX-kabenn B
CBsI3M C HOBbIMK TPeOOBaHMSIMU MO KUCMOTHOCTU, KadecTBeHHble TpeboBaHust MoryT ObiTb
6onee HU3kMMK. bonee geleBble KOMMNO3MLUMW, OCHOBAHHbBIE HA TMAPOOKUCH artOMUHNUS UMK
N3Menb4YeHHOM rmapoKcnae MarHus, Takke MoryT ObiTb MCMONb30BaHbl B OyayLiem.

B TO BpemMs Kak NpuMeHeHMe OrHesallnTHbIX NoNMaMmngoB B ANEKTPOTEXHUKE U Arek-
TpoHMKe OyaeT u ganblle yBenunymBaTbCa B EBpone npeanonoxurtensHo Ha 6 % — 7 % B
rog, PbIHOK UCMOMNb30BaHUSA TMAPOKCHMAA MarHusa B nonnamMmuae Ons 3f1eKTPOTEXHUKN N 3reK-
TPOHUKN BCE elle OOBOSMIbHO Man. OTo 0b6bsAcHAeTca 6onbwnm pasHoobpasvem aHTunupe-
HOBbIX KOMMO3WLUUIN, OCHOBAHHLIX Ha ranoreHoBbIX (OPOMMPOBAHHLIX, XMOPUPOBAHHbLIX) W
BesranoreHoBbIX (POCEHOpPHbIX, a30TUCTbIX, HEOPraHNYECKNX) KOMMayHaax, KOTopble 4acTo
TpebytoT 6onee nerkon o6paboTKn, MEHbLUEN 3arpy3ku U 4acTo ABMAKTCA bonee felleBbl-
MW,

MNpumeHeHne B Poccuinckon depepaumm rmapokcmga MarHusi B KayectBe TepMocTa-
OvnusaTtopa 1 aHTUNMPEHa PasrMYHbIX NIACTUKOB N KPACOK HEQOCTATOYHO pa3BUTO, YTO Obl-
N0 CBHA3aHO C OTCYTCTBMEM OTEYEeCTBEHHOro Mpou3BOaUTENs AaHHOro matepuana. bosb-
LUMHCTBO NoTpebuTenen Ucrnonb3ylT TPaauUMOHHbIE aHTUNUpeHbl (bpomMmcoaepxawme, op-
raHudeckue, rmgpokcma anomMmHnsa u np.). NotpedbneHne MMNOPTHOrO aHTUNUPEHa (rMAPOK-
cnga marHusl) CBsi3aHO C NpuobpeTeHMEM OTEYECTBEHHLIMU MPeanpUATUAMU 3apyOeXKHbIX
TEXHOSOrM MNPOmM3BOACTBA, KOTOpble TPeOylT NPUMEHEHUs aHTUNUpPeHa TONbKO onpeae-
NEHHON MapKMu.

B noTeHumanbHbIX chepax NpUMEHEHUS rMapoKCuaa MarHus B KadyectBe ahdekTus-
HOro 3aMeHuTEens Tpurngparta antMUHUMA B HacToswee Bpemsi Hambonee nepcnekTUBHOWN
aBnsieTca cdepa nNpou3BoACcTBa KabenbHbIX MNacTUKAaTOB Ha OCHOBE MOMMBUHWUNXNOpUAA
(MBX). Mo ntoram 2015 ropa obbem pblHka kabenbHbIX Nnactukatos B Poccuinckon depne-
paumm coctaBun okono 260 TbiC. T, U3 HMX 6onee 55 ThiC. T NpMXoanTCAa Ha KabenbHble cne-
umnanbHble nnactukaTbl. PocT notpebneHunsa kabenbHbiX cneumanbHbiX nnactukaTos B 2003—
2015 rogax coctasun 135 %.

OTOT pocT Obln JOCTUTHYT B OCHOBHOM ycunuamMm Bcepoccumckoro HayyHo-
nccnepoBaTenbCKOro MHCTUTYTa KabenbHOM NPOMBILNIEHHOCTU NO NMPUMEHEHNIO HETOPHOYEN
KabenbHOM NpoAayKLMM BMECTO OObIYHBLIX «roprounx» kabenen, Kak Ha crneumnanbHbiX 06bek-
Tax, Hanpumep Ha aTOMHbIX CTaHUUSAX, B METPOMNONUTEHE, LWaxTax, Tak U B MPOYMX OTBET-
CTBEHHbIX NMPOMbILLIIEHHbLIX OBbEKTAX.

B panbHenwem yBenunyeHne notpebneHns rmgpokcmaa marHmsa B KabenbHbIX nnactu-

KaTax 6ygeT cBA3aHO C yecTovyeHnem TpeboBaHMIN MO NoxapHow 6e3onacHOCTM B COOTBET-
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cTBuM c [12] anga kabenbHON 1 MHOW NPOAYKUUKN, NMPUMEHSEMON B OBLLECTBEHHBIX, OPUCHBIX
N XKUIbIX 30aHUNAX, a TaKKe B AETCKMX cagax U LKonax.

[MporHo3mpyemblii TeMn pocTa NOTEHUMANbHOro NoTpebneHns rmapokcnaa MarHms co-
ctaBnseT B cpegHem 10 % B rof.

Mpon3BoaCTBO BbICOKOKAYECTBEHHOIO rmapokcmaa antoMmHua B Poccunckon denepa-
UMM B HacTosillee BpeMsi OTCYTCTBYeT. B CBA3M C 3TMM BbICOKOKAQYE€CTBEHHbIA TpurnapaT
anoomMuHus umnopTtupyetca B Poccunckyto degepaumio B OCHOBHOM M3 ['epmaHumn (npowms-
BOACTBO koMnaHun Martinswerk GmbH).

Mmapokecng MarHmsi NO3MUMOHUPYETCH KaK BbICOKOKAYECTBEHHbIN 3aMEeHUTENb TPUrna-
paTa anioMuHuUS (rMgpokcuaa antoMuHKS), NpyM 3TOM NPUMEHEHUE TMOPOKCUOA MarHus no
CPaBHEHWIO C rTMAPOKCUAOM antoMUHNUSA UMEET psa NPeNMYLLLECTB:

- NpoLEeCC pasnoXeHns SHOOTEPMUYECKMIA, CONPOBOXAAETCA MNOrMOLWeHMeM Tenna —
Ao 1373 k[x/r, 4TO HEeCKoNnbKo Bbiwe (Ha 17 %), YeM y rmgpokcuaa antoMUHUS, COOTBET-
CTBEHHO, YMEHbLUAETCA TENNOBasa Aerpagauuns nnactMmacc;

- TemnepaTtypHas OeCTpyKUuMs (pasnoxeHue) rugpokcuaa mMarHusi NpoucxoauT B UH-
Tepane 330 °C — 450 °C c¢ BblgeneHnem kKpucrtannmsauynoHHon snarn (go 31 mac. %), y
rmopokcnaa antoMmHUs TemnepaTtypHasa gectpykums npovexoaut oo 220 °C;

- 6enbi UBET, NnacTuH4YaTas opmMa yacTuy, Hu3kaa abpasmBHOCTb, perynupyemas

ONCNEepPCHOCTb — 3TU NOKasaTesin 3Ha4YUTEeNbHO JNydlle, 4Yem y rmapokcmnaa antoMnHUA.
1.5 MNMpousBoacTBo ruapokcuaa marims B Poccunckom degepaumm

B HacTodwee Bpemsi B Poccunckon depepauum B npOMbILLIEHHOM Maclitabe ocy-

LLIeCTBNSETCH NPOM3BOACTBO MMAPOKCUAA MarHus «CyXum» 1 « MOKpbIM» crocobamu.
1.5.1 NMpousBoAacTBO rMAPOKCUAA MarHusi KCyxmm» crnocooom

3A0 «TEOKOM» (Kanyxckasi 06n.) npomM3BoguT NPUPOAHbLIA TMAPOKCUA MarHUsa «Cy-
XMM» crnocobom Ans NpMMEHEHUs B Ka4eCcTBe HanonHutens — antunmpeHa B JIKM, pesuHax,
Tepmonnacrtax (MBX, A, M3), a Takke kak fobaBku nNpu Npou3BoAcTBe yoobpeHuin n Kop-
MOB. Bbinyckaemblin rMaApoKCUa MarHusi UMeeT CoAepKaHMe OCHOBHOMO BellecTBa B npene-
nax 92 % — 95 % n npon3BOaUTCA NyTeM NOATOTOBKU, U3MENbYEHUA U PpakLMOHMPOBAHNSA
npupoaHoro MuHepana 6pycuta. 'vapokema marHusa (6pycuT) NOCTaBnsieTcs Kak B YMCTOM
BMAe, Tak U NOBEPXHOCTHO 0BpabOoTaHHbIN XMPHLIMU OPraHNYeCKUM KUCIIOTaMu Unu cuna-
Hamu. Npon3BoacTBo HavaTo B cepeauHe 2004 roga, o6bem NpomM3BOACTBa BCEX aHTUNMpeE-

HOBbIX Mapok 6pycuta FOM cocTtaBnaeT opueHTupoBodHo 400 T/roa.
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KayecTBO rmgpokcumpga marHusi, BblOENsSeMoro rmapoxmMmmyeckumm metogamun obpa-
60TKMN 1 oboralleHns MUHEParibHOrO Cblpbs, OOLIYHO 3HAYUTENbHO BbILLE COOTBETCTBYHOLLNX
nokasartenen npoaykTa, Mnony4aeMoro HemnocpenCcTBEHHO W3 NPUPOAHLIX MUHepanoB. 3TO
06yCnoBneHo Tem, YTO rMOAPOXMMUYECKME NPOLECCHI OCaXOEeHUSA rMapoKcnaa MarHus BKIto-
YalT TEXHOMOMMYeCcKne CTagmMm OYUCTKM PacTBOPOB U CYCMEH3UW, B TO BpeMs Kak Bce npwu-
MEeCU N3 UCXOAHOr0 MUHEepanbHOro cbipbs (bpycuTta) npu ero nepepaboTke (NoaroToBke, no-
mMone, opakuMoOHNPOBaHMM, NOBEPXHOCTHON 06PabOTKE) NPaKTUYECKM NOSTHOCTLIO NEPEXOaAT
B MPOAYKT.

B 10 e Bpems npu camom TLaTenbHOM OTOOpe, KOHTPOSMe U NOLArOTOBKE CbIpbs CO-
AepXXaHne OCHOBHbIX MpuUMecen, NOSIHOCTbIO Nepexofsalnx B NPOOYKT, AaXe B KayecCTBeH-
HOM MMHeparne NepBOro copta Ha NOPSAOK MPEBbLILWAET aHaNorM4Hble nokasatenu Ans CuH-
TETUYECKOro rmapokcmnaa MarHusi, noly4aemoro «MOKpbIM» Cnocobom.

CuHTETMYECKUI rMOpoKCUL, MarHus, nofnyyaembli «MOKPbIM» CNocoboM, Mo cpaBHe-
HWIO C NPUPOOHBLIM BPYCUTOM MMEET crneaytoLuime npenmyLLecTaa:

- bornee BbiCOKas TemnepaTtypa Hadana pasnoxeHus — >350 °C (y npupogHoro —
>300 °C);

- OTCYTCTBUE HexernaTerbHbIX (Tak Ha3blBaeMblX BpeaHbIX) NpUMecen;

- 6onee BbiCOKas cteneHb 6ennaHbl.

OO0 «Bsasbma-bpycut» (CmoneHckas obn.) (OO0 «Pycckoe ropHo-xmmuyeckoe 06-
LLIeCTBOY») NPOU3BOAUT rMAPOKCUA MarHus (6pycuT) B OCHOBHOM 1151 NPUMEHEHMUS B Ka4ecTBe
yaobpeHusa n gobaBkm B KOpMa XMBOTHBIM, @ Takxke ANs OYMCTKM NPUPOAHON BOAbI, HENTpa-
nn3aumm M OYUCTKU CTOYHbIX BoA. KoMnaHws Takke akTMBHO pa3BuBaeT HanpasfeHue Uc-
nonb3oBaHusA GpycuTa B Ka4eCcTBe aHTUNMPEHa U HanonHuTens B nnacTtuku, JIKM n pesnHo-
TEXHUYECKUX n3aenuin. BoinyckaemMbii NpUpPOAHbLIN TMAPOKCUA MarHus xapaktepusyeTcs Co-
Jep)xaHnemM OCHOBHOroO BellecTBa B npegenax 92 % — 95 % v npon3BoguTcs nytem Cyxoro
namenbdeHms 6pycuta. OCHOBHbIM MCTOYHUKOM UCXOAHOrO MUHEPArbHOrO Chipbsa SIBMSETCA
Kynbaypckoe mectopoxaeHue bpycuTa, Haxogsieecs B ynpaBneHnn KOMnaHum.

MpupoaHbIA rMapoKcKa MarHms NpoOM3BOAMTCS M NMOCTaBNSETCA Kak B YNCTOM Buae,
Tak M NOBEPXHOCTHO 06pabOTaHHbLINA XUPHBIMK OpraHMYeckum Kucriotamu. pon3BoacTBO
NPUPOAHOro rMApPoKCuaa MarHusi B Ka4ecTBe aHTMNMpeHa HadaTo B koHue 2007 roga; obbem
NPOM3BOACTBA r'MAPOKCMAA MarHus, peannsyemMoro B Ka4yecTBe aHTUNMpeHa (HanonHuTens),

coctaBnsieT okono 1000 1/roA.
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1.5.2 NMpomsBoacTBO rMAPOKCHMAA MarHMA «KMOKpPbIM» Coco6om

OAO «MuxannoBckun 3aBof XMMUYECKMX peakTnsoB» (p. n. ManuHoBoe, Muxannos-
CKU panoH, ANTanckui Kpan) Npon3sBoauT creagyrolime cCoeAnHEHNA MarHMa «MOKPbIM» Cro-
cobom::

- MarH1um okucb ocaxgeHHad no TY 6-09-3023—79;

- MarHum yrriekmucnbIn ocHoBHOM Mapok «Y», «40A» no FOCT 6419;

- MarHmm kap6oHaT ocHoBHOM Mapku «PK» no PCI1 42—-0474-3989-03;

- okcua, marHmna ans npemukcoB no TY 2123-012-05761270—2002, B TOM 4ucrie Bbl-
COKOKaQ4YeCTBEHHbIN CUHTETUYECKUA TMOPOKCMA MarHua mapok «Y» wmn «YOA» no
TY 6-09-3759—86 (MarH1Um ruapooKUCh).

Cbipbem Ans npor3BoACTBa MarHNEBbIX COEAMHEHUIN, MPOM3BOAUMbBIX NPEANPUATUEM,
ABNSAETCA CyCneH3ns rugpokcmaa marHus. ToBapHbIA rMapoKeng MarHust kateropum «Y» unm
«4YOA» nponsBoasaT nyTeM OOMNOMHUTENBHOM OYUCTKM M MPOMBIBKM CYCMEH3UWN rMapokcmnaa
MarHus ¢ nocregywuwen punbTpaumen n cywkon. B kayecTBe cbipbs NS Npou3BOACTBA
rmopokcnaa MarHus «MOKPbIM» CrocoboM MCMonb3yeTcs NPUPOAHLIN MUHEpan KapHannuT
(MgCl2-KCI-6H20).

[Mpon3BOACTBEHHbIE MOLLHOCTM NPEeanpUATUS NO CYCMeH3Un rmapokcuaa mMarHusa co-
ctasnsatT 150 1/mec, nnun okono 1800 1/ron.

OCHOBHbIM MPOU3BOAUTENEM BbICOKOKQYECTBEHHOMO rmapokcuga marHus B Poccui-
ckon ®efepauunn no coctosiHuo Ha 1 anpeng 2016 r. asnsetca 3A0 «HukoMar». NMpoekTHas

MOLLIHOCTb NPON3BOACTBA cocTaBnsaeT 25 TbIC. T/roa.

1.6 OcHOBHbIe (paKTOpbl, XapaKTepu3ylLmne oxpaHy OKpyxatloLiemn

cpeabl n yCTOVI‘-IVIBoe pa3BuTue npon3Boacrtea rmgpokcuga MmarHums

1.6.1 OcHoOBHbIe (haKTOpbI, XapaKkTepu3yloLiMe OXpaHy OKpyXXalwluen cpeabl npu

Npou3BoACTBe rMAPOKCMAA MarH1si «KCyXMm» crnocobom

OCHOBHbIMM hbakTOpaMK, xapakTepU3ylLLMMM OXpaHy OKpyXKatloLlen cpeabl npu npo-
N3BOACTBE r'MAPOKCMAA MarHusi U3 NpMpPoOAHOro MuHepana 6pycuta («cyxomy» cnocob npowus-
BOACTBA), ABNAOTCA:

- yoenbHoe notpebneHne aHepropecypcos;

- yaenbHble BbIOPOCHI 3arpsi3HAOLLMX BeLLEeCTB, 06pasyomxcst Npn Nnpon3BoaCTBE;

- KOHTPOSb 3arpsi3HEeHUs Bo3ayxa (3anblNeHHOCTb);

- YCOBEPLLEHCTBOBaHNE CTaAui NOLATOTOBKM Cbipbs U (haCOBKM rOTOBOrO NPOAYKTA.
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dakTopbl, XapakTepuayoLme ycTominsoe pasButne Npon3BOACTBA MO «CYXOMY» Me-
TOAyY, CBsI3aHbl C HAaNMM4YMEM MECTOPOXOAEHMUI BbICOKOKAYE€CTBEHHOro bGpycuta Ans coxpaHe-
HUA 3anacosB B 0603pmumom byayuiem. C TOUKM 3peHUst reonornm dpycut — MuHeparn, UMeto-
LLINA OrpaHMYEeHHOEe pacnpocTpaHeHue B npupoae. B cBsa3m ¢ aTum BecbMa npobriemaTuyHo
HaNTN MEeCTOPOXOEHUS, B MOSIHOM Mepe OTBeYalLne crneayowmm XxapakTepucTmkam u Tpe-
©oBaHuAM:

a) 3anacbl, obecneuynBaroLLmne 3KCnnyatauno npon3eBoacTtBa B Te4eHune 30 net un 6o0-

nee;

6) BbICOKasi XMMUYeCKasi YNCTOTa CbIpbS;

B) cneumdurdeckne pmsmyeckne n MexaHmyeckne xapakTepucTuKn Cblipbs;

) Hanu4ne WHQPaCTPYKTYpbl, YAOOHOM M BGnaronpusaTHOM ANs TPaHCNOpPTUPOBaHUA
CbIpbS;

[1) rapaHTMpOBaHHas 3aluuMTa OKpY)Xalollen cpenbl, BKMHOYas COXPaHEHWEe CrOXUB-

LLNXCA 3KOJTOrnM4eCKnx cCUctem B pa|7|0He nobblun CblpbA.

1.6.2 OcHOBHbIe (haKTOpbl, XapaKTepusylLiMe oxpaHy OKpyXatolwen cpeabl Npu

npoun3BoacTBe rmapokcunaa MarHmAa « MOKpbIM» cnoco6om

OCHOBHbIMM hakTopamu, XxapakTepusyLMMN OXpaHy OKpyXatoLlen cpeabl Npu npo-
N3BOACTBE MMAPOKCUAA MarH1s « MOKPbIM» COCOBOM, ABMAIOTCA:

- yaenbHoe noTpebneHne aHepropecypcos, BKIHOYas NPUPOAHLIN ras;

- yAenbHble BbIOPOCHI 3arpsi3HSIIOLLIMX BELLECTB, cCoaepKallumnxcs B AbIMOBbIX rasax;

- Hannune 1 3PEKTMBHOCTb YTUNM3aLMKN (MCMOMb30BaHUS) WM OYMCTKA BOAHO-
CONEeBOro pacteopa CTagumn CUHTE3a M NPOMbIBKM r’MapoKkcuaa MaHus;

- KOHTPOIb 3arpsi3HEeHMs BO3ayXa (3amnbINEHHOCTb);

- YCOBEpPLUEHCTBOBAHME CTaaun pacoBKM rOTOBOIO NpoayKTa.

OCHOBHbIMM (haKTOpaMu, XapakTepusylLiMMK YCTOMYMBOE pasBUTME NPOM3BOACTBA
rMAPOKCHUAA MarH1st «MOKpPbIM» CrloCOOOM, SBNSOTCS:

- Hanu4ne N GNU30CTb PAacMoSIoXKEeHNs MECTOPOXAEHWU BbICOKOKAYECTBEHHOrO Gu-
lwodmTa ¢ Luenbio coxpaHeHust 3anacos B TedeHne 40-50 neT u obecrnevyeHns Npou3BoOACTBa
CbIpPbEM;

- Hanu4yne, CTOMMOCTb TPaAHCMOPTUPOBKKN, CE6ECTOMMOCTL M Ka4eCcTBO BTOPOrO Chipbe-

BOro KOMMNOHeHTa — r’mgpokcnaa HaTpuAd.
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1.7 O6wme cBeaeHUs 0 NpPoM3BOACTBE Xnopuaa MmarHus

1.7.1 Buabl xnopuaa MarHus

Xnopua marHusa (XnopucTbid MarHuin, Guwodut, MgClz) sBnsieTcs AOCTaTOMHO pac-
NPOCTPaHEHHbBIM N BaXXHbIM OS5 NPOMbILLIIEHHOrO NMPUMEHEeHUs CoeANHEHNEeM MarHus, KoTo-
poe UCMonb3ylT Npu NPOn3BOACTBE MeTannM4eckoro mMarHusi, Npou3BoACTBE MarHesuarnb-
HbIX BSXKYLLMX, MPOTUBOronosiedHbIX Matepuarnos, B CTPOUTENbHOW, XMMUYECKOWN, NULLEBON,
dhapmaueBTUYECKON, HedpTe- M rasogodbiBalowlern U ApyrMx OTpacnsix NPOMbILLIIEHHOCTH.
BesBogHbIN xnopma MarHus npeacrtaBnsieT cobon BecuBeTHble KpucTanmbl. Temnepatypa
nnaeneHns 6e3BogHoro xnopuga marHna — 713 °C, Temnepatypa kuneHua — 1412 °C,
nnotHocTb npu 20 °C — 2,316 r/cm3, pactBopumMocTs B Boae npu 20 °C — 35,3 mac. % ([9]).
Bes3BoaHbIN XNopya MarHNsg BeCbMa rmrpockonuyeH 1 nerko obpasyet KpuctannorngpaTtbl C
1, 2, 4, 6, 8 n 12 monekynamu Bogbl. B nHtepsane temnepatyp ot MmuHyc 3,4 go 116,7 °C
YCTOMYMB LWIECTMBOAHBIA KpucTannorngpat xnopuga mardmsg — MgClz-6H20, n3BecTHbIN
Takke nNog TpuBMarnbHbIM Ha3BaHNEM «BULIOUT» (rekcarngpaT xnopuaa MarHus).

B Poccuiickon denepaunmn B HacTosiLee BpeMs NMPOU3BOAUTCH XNOpUA MarHnsa OByX
OCHOBHbIX BMOOB, OTIMYAKOLWMXCA arperatHbiIM COCTOAHMEM M MacCOBOW Jonen xropuga
MarHus:

- pacteBop xfiopyga marHusa (buwoduTta) ¢ MaccoBor Aofen xnopuga mMarHus B npe-
aenax 30 % — 34,5 %, kak npaBuno, npeacTaenawowmmn cobor NpoayKT NoA3EMHOIO BhbiLle-
naymBaHus buwoduTa;

- TBEpAbIN (YelynpOBaHHbLIM UM TPaHYNMPOBAHHbLIN) XNopua MarHusa rekcarngpat
(Oanee — TBepAbIN XNOpUA MarHus), NpeactasnsowWmin cobon LWeCTUBOAHLIN KpUcTanmo-
rmgpat xnopmaa marina — MgClz-6H:20.

Mony4eHne pactBopa xnopmaa marHus (buwoduta) ocywecTsnseTca nyTem noa3em-
HOro BbllWenavymBaHnss MMHeparna buwoduTa Ha COOTBETCTBYIOLNX MeCTopoxaeHusax. MNpu
3TOM 0b6pasyeTcs M OTKa4yMBaeTCHA NPU NOMOLLN CKBaXWH rnybuHon Ao 1,5 kM BOOHbLIN pac-
TBOp XJfiopuaa mMarHmsg ¢ MaccoBOW [onen OCHOBHOro BellectBa He meHee 30 %, Kak npasu-
no, ¢ maccosoun gonen MgClz B npegenax 30,0 % — 34,0 %. lNMony4yatowmMmnca BOAHLINM pac-
TBOP XJI0pyaa MarHusl xapakTepuayeTcs MnoTHOCTLIO B npeaenax 1,28—1,34 r/cm® npu 20 °C
N npeacraBndeT cobor OTHOCUTESNBLHO BA3KYIO MPO3paYvHyo XUOKOCTb OT Crierka ceporo nnm
GecuBeTHOro 40 XenToBaToro useTa.

[MockonbKy nonyyeHve BOAHOrO pacTBopa xnopuga MarHua MeTogoM MNog3€eMHOro

BbillenaynBaHna He CBA3aHO C nNpMMeHeHneM cneumcbmquKoro TEeXHOJ10r’M4ecKkoro 060py-

29



UTC 21-2016

AOBaHMA W nNpeacTaBndeT cobon npocTtoe pacTBOpeHMe MuHepana OGuwocdumta Bogon wm
TpaHcnopTupoBaHue (0Tkayky) obpasoBaBLUErocsl pacTBopa Ha MOBEPXHOCTb (T. €. e4uHbIN
TEXHONOMMYECKUN LMK A06bI4N MUHEpParbHOro Cbipbsl), TO 3TN TEXHONOMMYECKME onepaumm
He nognagaroT nog obnacTb NPMMEHeHUs HacToswero cnpasodHuka HAT. B cBA3n ¢ 3TMM B
HacTosiem crnpaBoyHuke HOT npouecc nonyvyeHus, To ecTb 406blYM, pacTBopa bGuwoduTa
He paccmaTpuBaeTcs B kayectBe obbekta HOT M, COOTBETCTBEHHO, HE paccMaTpmBaroTCs
npouecckl nonyyvyeHnst (Npon3BoACcTBO) BOAHLIX paCTBOPOB Xfopuaa MarHUa pasfuyHON KOH-
LeHTpaumn.

TBepablvi XnNopua MarHusi, UCMonb3yeMbli B PasfnnyHbIX OTpacsX NPOMbILLSIEHHOCTH,
NPOU3BOAAT NyTEM ynapmBaHMs BOOHOrO pacTBopa xfopuaa MarHus ¢ nonyvyeHueM LecTu-
BOOHOro Kpuctannorugpara xnopuga marHusa (duwodura), umetrowero TemnepaTtypy nnas-
nexHuna (kpuctannusaumm) okono 116 °C. Npons3BOACTBO MMEHHO 3TOr0 BuAa xfiopuaa mar-
HUaG — OBuwoduta — N aBnseTca NpeamMeToM PacCMOTPEHUS HACTOSLEro CcrpaBoYvHMKa
HOT. OcHoBHbIMK TOBapHLIMKN hopmamMn npomsBoanmMoro B Poccunckon degepaumm xnopu-
Aa MarHusa SBMsOTCS rpaHynbl U YeLYNKN.

B HacTosilwee Bpemsi B Poccuinickon depepaumm npon3BOAUTCS XNOpua MarHusi ¢
HaMMeHoBaHNEM «BuwoduT (MarHnin XxnopucTbin)» no TY 2152-002-93524115—2010 (c n3-
MeHeHnammn 1-3). TexHnyeckne nokasaTtenu aToro npoaykra, nmetowero kog OKIT 21 5216,

npueeaeHbl B Tabnuue 14.

Tabnuua 14 — TexHn4yeckne nokasatenu ouwoduta no TY 2152-002-93524115—2010

HanmeHoBaHWe nokasartens 3HauveHune

1 BHewHun Bug paHynbl MnNu Yewynkn ot Genoro
A0 CBEeTNo-Ceporo uBeTta C OTTeH-

KaMMn OT XenrtoBaTtoro A0 CBEeTIO-

KOPUYHEBOrO

2 Maccosasi nons noHos mMarHus (Mg?*), %, He meHee 11,8
B nepecyete Ha MgCl2-6H20, %, He meHee 97,0
3 MaccoBas [ons XnopucToro Kanbums B nepecyeTte

Ha okcua kanbuusa (Ca0), %, He Bornee o1
4 MaccoBasi AONS MOHOB LUENOYHbIX MeTansios

(Na* + K*), %, He Gonee 08
5 MaccoBas fonsi HepacTBOPUMOro B BOAE OcTaTka, 0.2

%, He bonee
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Kpome T0ro, B Poccuiickon ®epepauum 3A0 «HukoMar» npon3sBoguT nNo TEXHUYECKUM
ycnosuam TY 9199-003-93524115—2011 nuweByto gobasBky «xropug MarHus E511» (kog

OKIT 91 9900). Hopmupyemblie nokasaTenu 3Ton nuweBon [obaeku npuBeaeHbl B Tabnu-
ue 15.

Tabnuya 15 — TexHuyeckue nokasaTtenu nuuieson aodaskm no TY 9199-003-93524115—2011

HanmeHoBaHWe nokasartens 3HauveHune

1 BHewHun Bua paHynbl nnu yvewymnkn ot 6enoro
00 CBETMO-Ceporo LBeTta C OTTeH-
KaMn OT >XentoBaToro A0 CBeTNO-

KOpmn4yHeBOro

2 MaccoBasi gonsi 6-BOAHOrO XSIOPUCTOro MarHmsi 99-105
(MgCl2-:6H20), %

3 MaccoBas gons XINOPUCTOro Karnbuua B nepecyeTe

0,05
Ha okcug kanbuusa (Ca0), %, He Bornee

4 MaccoBas A0S MOHOB LLEeno4YHbIX MeTannoB

0,5
(Na* + K%), %, He bonee

Muweson xnopua MarHnAa OTHOCUTCA K KaTeropum amysnibratopoB U npuUMEeHAEeTCA B

NULLEBON NPOMbILLITEHHOCTU B Ka4eCTBe OTBepaUTens.
1.7.2 NMpumMeHeHMe xnopuaa MmarHms

OcHoBHbIMM ObnacTaMn NpuUMeHeHnsa xnopuga marHma B Poccunckon degepaunm B
HacTosiILee BpeMs sIBAAITCA NPOM3BOACTBO MPOTMBOrononeaHbiX peareHToB, HedTe- U ra-
3o406bIBatoLLLaa OTpacnv NPOMbILLEHHOCTU, NPON3BOACTBO CUHTETUYECKUX Kay4YyKOB U TUO-
Kona, obpaboTka NbIIAWNX U CMEeP3aIOLLMXCS rPY30B.

Ob6bnactn NpuMeHeHus xnopuaa MarHusi Mo AaHHbIM MapPKEeTUHIOBbIX UCCNeaoBaHui

3a 2012-2015 rogbl npuBeaeHbl B Tabnuue 16.

Tabnuua 16 — O6nacTtn notpebneHus xnopmuga marHus B Poccuinckon ®epgepaunn B 2012—

2015 rogax
MNoTeHUuanbHbIN
O6bem notpebneHus,
O6nacTti NnpMMeEHeHNs xnopuaga marHus / ob6bem notpebnexus,
T/rog
T/ron,
lMpoTmBOrononenHbln peareHT 5000 40 000
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OkoHyaHue mabnuubi 16

lNoTeHumanbHbIN
O6bem notpebneHus,
O6nacT npumMeHeHns xnopmaa mMmarHus y obbem notpebnerHus,
T/ron
T/ron,
Mpon3BoacTBO MarHeananbHbIX 6ETOHOB,
500 3000
LEeMEeHTOB
MponseoacTBo HBPONUTOBLIX NaHeENew 0 2000
[Mpon3BOACTBO CTEKNOMArHMeBOro nmcra 500 14 000
CteknomarHueBas yepenuua, neHob6eToH
0 1000
(mneHomarHesuT) 1 ra3obeToH (ra3zomarHesur)
Mpon3BoaCTBO CUHTETUYECKUX Kay4yKOB U
1800 2500
TMokona
Ob6paboTka ApeBeCUHbI 100 200
TekcTuneHasa NPOMBbILLNIEHHOCTb 150 150
OuuncTka BoAbl U CTOYHBIX BOA, 120 720
HedTe- 1 rasogobbiBatoias otpacnm 11 200 15 000
MponsBoacTeo abpasnBHbIX MaTepmnanos 550 1000
MogasneHue nbinn, 06pabdoTka NbINAWMX 1
9000 13 000
CMep3atoLLnXCs rpy3os
Nony4yeHne mardumncogepxalimx coeguHe-
5 Y g 1000 3000
HUN
Utoro 27 400-30 000 95570

1.7.2.1 NpousBoacTBO MarHe3nanbHbIX 6eTOHOB

Xnopuag marHust npuMeHseTca Ang NponsBOACTBa MarHeanasbHbIX LLEMEHTOB (LleMeH-
Tbl Copens), marHe3nanbHbix 6€eToHOB 1 gobaBok B 6eToHbI. B aaHHON cdepe npumeHseTca
B OCHOBHOM TEXHUYECKUN YellyumpoBaHHbIN xnopug marHua (TY 2152-001-53561075—02,
[13]) n pacTBOp BGUWoOdUTAa.

B Poccuinckon ®egepaumm xnopua MarHusi npUMeHsieTca B OCHOBHOM 1151 U3roToBne-
HUSA:

- HaNMBHbIX 6ETOHHbIX NMOJIOB;

- OrHeynopHbIX 6ETOHOB;

- OTHEYMOPHbIX 1 NPOTUBOCMEP3aloLNXCA 406aBOK K GETOHaM.
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MarHeananbHble 6eTOHbI 06nagalT BbICOKOW MPOYHOCTLIO, HE NbINAT, obnagarT aH-
TUCTaTUYECKUMU CBOMCTBAMWU, HO OHU HE NOJSTYYUITU LLUMPOKOrO pacnpocTpaHeHUsa B CBA3U C
TEeM, YTO NPU ANIUTENbHOM KOHTaKTe C BOL4OM YaCTUYHO pa3pyLUatoTCs.

C TOYKM 3peHMsa TEXHONOMMN UCMONb30BaHNA NPAaKTUYECKM HET Pasnvynin no npume-
HEeHWI0 TBEpPAOro xnopwuaa marHusa u pactsopa buwodwuTa. MNMpeanpusaTtus, ncnonb3ayoLine
pacTsBop buwoduTa B JaHHOM NPOU3BOACTBE, MOryT 6e3 3Ha4YUTEeNbHbIX USMEHEHU TEXHO-
oMM NEPENTN Ha YeLlyMpOBaHHbIA Xnopuag MarHnda. B noTpebneHmm YewympoBaHHOMO Xro-
puga marHus HabniogaeTtcs onpeaeneHHass Ce30HHOCTb: B 3MMHUIA Nepuoa 06bemMbl UCMOSb-
30BaHNS Xrnopuaa MarHusi He3HayuMTerbHO CHWXaKTCS, Npu 3TOM NpeanpusaTus, UCNosb3y-
oLLMe Xuakun (pacteop) M TBeEpPAbIA XIOPUA MarHUd, B 3MMHUA Nepuod nNpeanoymTairoT uc-
nonb3oBaTb pacTBop GuoduTa, NOCKOMNbKY ANS MCNONb30BaHUA TBEPAOro Xnopmuaa MarHus
Heob6Xxo4MMO ero pacTBOpeHMe B TEMSON BOAE.

O6bem noTpebneHns 4elynmpoBaHHOIoO Xropuaa MarHua B gaHHon oTpacnun B Poc-
cunckon Penepaunm 3a 2013 rog coctasusn okosno 500 1. [laHHble 3a 2015 roag nokasbiBatoT
He3HauuTeNbHbIN POCT NOTpebrieHnst B gaHHon cdepe (Ha 0,15 %).

Mo aKCnepTHOW OLEHKe, B 3TOM CEerMeHTe MoTeHUManbHbii 06bem noTpebneHuns 4ve-

LLUYMPOBAHHOIO Xnopuaa marHms MoxeT yBenununteca go 3000 1/rog.
1.7.2.2 NpoussoactBo pnbpoNMTOBLIX NaHenen

®dunbponuToBble NaHenm — 370 yHUBepPCasnbHbiA MHOTO(YHKLMOHANMNbHbBIA CTPOUTEb-
HbI MaTepuan, U3roToBNEeHHbIN U3 APEBECHOM LLEPCTN U MarHeananbHoOro uemeHTa. [NaHenu
NCMONb3ylT B KayeCTBE HECbEMHOW onanybku, 4YTO MO3BONSET CHU3UTbL cebecToMMOoCTb
CTPOUTENBHO-MOHTaXHbIX paboT nNpakTnyeckn B 3 pasa. B komOuHauumn ¢ gpyrumm martepua-
namun onbponuT NPUMEHSIOT NPU 3KOHOMUYHOM N BbICTPOM METOoAE CTPOUTENBbCTBA HEAOPO-
rMx OMOB (0COBEHHO MNUTLI BbICOKOWM NAOTHOCTK). OBbIYHO (bnbponUT MCNOoNbL3YHT C Aepe-
BAHHBbIMW, METANNMNYECKUMUN UM BETOHHLIMM Kapkacamu, B KOTOPbIX OH UrpaeT posib BHELL-
HUX CTEH 1 neperoponok. C oToenkon n3 KpoBENbHOro BOSIOKHA hnbponnToBbie NaHenm Mo-
ryT Takke ObiTb MCNOMb30BaHbl AN KPbIWW. ANbTEPHATUBHO MOTYT NPUMEHSTLCS KPOBENb-
Hble AOCKM N3 nbponnta BbICOKOW NAOTHOCTH.

Ha gaHHbIn MOMEHT B Poccun eguMHCTBEHHBIM MPON3BOAUTENEM AAaHHOrO MaTtepuana
asnsetca OAO «Pubponut» (r. Catka) ¢ o6bemom noTpebneHnss XIopMUCToro MarHmsi OKOno
1000 T1/rog B BMae xunakoro ouwoduTa.

MoTeHumnanbHbIN 00beM NoTpebneHus xnopuaa marHusa coctaensiet 2000 T/roa.
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1.7.2.3 NpounsBoacTBO CTEKSIOMarHMeBOro nucTa

CteknomarHmeBbin  nuct  (CMJ1, OONOMUTO-BOMOKHUCTBLIN  FIUCT,  KCUIONUTO-
BOJTOKHUCTbIA NIUCT) — 3TO JIMCTOBOW OTAENOYHbIA MaTepuarn, KOTOpbI NO3ULMOHUPpYeTCA
Kak 3aMeHuTenb rmncokapToHa. OCHOBHbIMU COCTaBNSAOLWMMN KOMIMOHEHTAMM OAHHOIO Ma-
Tepuana sBfsTCA MarHe3varnbHblA LLEMEHT, OMUIKN, CTEKITOBOSIOKHO 1 NEPSINT.

CMI1 aBnsieTcs OTHOCUTENBHO HOBLIM B MMPOBOM Maclutabe cTpouTenbHbIM MaTepu-
anom, wumnopt B Poccuinckyto ®Pepepauunto  Havan ocywectBnateca ¢ 2005 roga
B HacTosiwee Bpema CMIJT nponssoauTtca B ocHoBHOM B Kutae.

EaonHcTBeHHbIM npounssogutenem CMJT B Poccuiickon ®eagepauum B 2008 rogy 6bin1o
OO0 «Mpamopuke» (r. Ekatepunbypr), o6bem notpebnenus xnopuaga marims — 50 1/rog.
B 2012 rogy npoussogutenen CMJ1 B Poccuinckon ®egepauum crtano yxe 7 ¢ 06bemMom no-
TpebneHus xnopuaa marHmsa okono 500 1/8 rog

B 2013-2015 rogax o Ha4vane npoussoactea CMJ1 B Poccum 3asasuno 6Gonee
10 komnaHun. lMNoTeHumanbHbI 00beM NoTpebneHus xmopuga MarHMsi ¢ y4eToM MOSTHOro

MMMNopTo3amMeLLeHNsT KUTANCKOro ToBapa cocrtaBnsieT He meHee 14 000 T/roa.

1.7.2.4 NMpoun3BoACTBO CTEKNO-MarHneBoun Yepenuubl, neHo6eToHa
(neHomarHe3uTa) n razobeToHa (razaomarHe3anTa) Ha OCHOBe MarHe3manbHbIX

BAXYLUNX

CteknomarHueBasa 4yepenuvua, NeHo- U rasoMarHe3uT ABNAITCS HOBbIMU CTPOUTESb-
HbIMM MaTepuanamu. IMnNopT gaHHbIX MaTtepuanoB B Poccuinckyto ®egepauunio HesHaumTe-
NeH, 0TeYeCTBEHHbIX nNpoudsoaguTenen Het. O Havyane NPoOM3BOACTBA OAHHbIX MaTepuarnos B
Poccunckon d®egepaumm ¢ 2009 no 2015 rog 3asBuno 2 KoMNaHUn: NoTeHUManbHbI 06beM
noTpebneHna xnopuaga marHua coctaBuT He meHee 1000 T/rog Ha nNepBOM 3Tane peanusa-

UMM NPOEKTOB.
1.7.2.5 NMpoTtuBorononenHbIn peareHT

Xnopuag marHusa npuMeHsieTcs Ans yaaneHus nbha Ha wocce, Aoporax, TpoTyapax,
B3NETHbIX NMofiocax B asponopTtax. B kayecTBe NpoOTUBOronionegHoro peareHta npuMeHsT
TEXHUYECKUM YellyMPOBaHHbLIN XJIOPUCTbIN  MarHuM no  TY 2152-001-53561075—02 n
FOCT 7759, KOMBUHNPOBaHHbIE NPOAYKTbI HA Er0 OCHOBE N COOTBETCTBYIOLINE MHOCTPAHHbIE
aHarnoru.

MoTpebneHne xnopuaa MarHus B KadecTBe NPOTUBOrorioNeaHoro cpeacTsa HOCUT AB-

HO BblpaXX€HHbIN CE30HHbIN XapaKkTep.
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Mo ntoram 3mmHero cesoHa 2007—-2008 rogoB 06beM NOTPeEBNEHN XUMUYECKNX NPO-
TMBOrononeaHblx matepmanos B Poccum (6e3 yueta Mocksbl) coctaBun okono 8000 T.

Mo ntoram 3mmHero ces3oHa 2008-2009 rogoB 06bem NOTPeBNEHN XUMUYECKNX NPO-
TMBOrononeaHbIx MatepuanoB B Poccun (6e3 yyeta Mocksbl) coctaBun okosio 12 000 T.

B 3umHuin cesoH 2012-2013 rogoB 06beM NoTpebneHns XMMmM4ecknx NpoTUBOrono-
negHbIX matepmanoB B Poccun Ha kommepyeckoM pbiHke (6e3 yyeTa MockBbl 1 notpebne-
HUA MYHMLMNANUTETOB KPYMHbIX FOpoAoB) coctaBun okosno 30 ThiC. T.

B 3umHum ce3oH 2013-2014 rogoB aTa uudpa coctasuna yxe 6onee 40 TbiC. T.

B 2014-2015 rogax nporHo3vpyeTcs yBenuyeHue noTpebneHnsa Kak MUHUMYM Ha
10 %.

Mcxogsa ua atoro noteHuyunanbHbIn 06bem notpebneHna xrnopuga MarHua B CerMmeHTe

NPOTUBOrosioneaHbIX MaTepuanos coctaensaeT He meHee 40 000 T/roa.

1.7.2.6 NpumeHeHUe B KayecTBe fob6aBKW, NnpeaoTBpaLlarowen cMmep3aHme

rpy3oB n AansA nogaBrieHUA Nbinu

Xnopug marHms npumMeHsieTcsa ans:

- NogaBrieHnst MblfN Ha NPOMbILLIIEHHBIX 00bekTax (LWaxTbl, Kapbepbl U T. 4.);

- 06paboTKM NbINAWMX U CMEP3AIOLMXCA FPy30B Nepeq UX XpaHEHMEM, TPaHCNOPTU-
pOBaHUEM;

- NogaBrieHnst MbIfN Ha FTPYHTOBLIX Joporax (cTabununsauyus noyshbl).

B kadecTBe nbinenogaBuTens MOXET MNPUMEHATBCA TEXHUYECKUA YelLlyMpOBaHHbLIN
xnopucTbin mardmn (no TY 2152-001-53561075—02, [13]).

B HacTosilwee Bpema B Poccuinckon ®epnepaummn xnopug MarHusi B KayecTse nblieno-
AaBUTENs NpakTuyeckn He npumeHsieTcd. B Havane 1990-x rogoB pactBop Ouwoduta npu-
MeHSNCca Ans nogasneHus Nblnuv npy gobbive yrna mapkn «K» Ha page waxT. B HacToswee
BPEMSI B CBSI3N C KPM3MCOM YronbHOW OTpacnu TBEPAbIA XNOPUA MarHusi unum pacteop 6u-
LodnTa He NPUMeEHsIeTCS.

[na o6paboTkM NbINSAWKNX rPY30B XNOpUL MarHusi B HacToslee BpeMS MpakTUYecKu
He ucnonb3yeTcs. [Ans gaHHon 06paboTkn 06bIMHO NCNOMb3YOTCA LWENOYHbIe CTOYHbIE BOAbI
Onmnanexawmx XMMmM4ecknx NnpeanpusaTun.

[na nogaBneHus nbinyv n ctabunmsauum noyBbl Ha rPYHTOBBLIX AOporax xropug mar-
HUSI B HACTOsILLIEE BPEMS NMPAKTUYECKM HE NPUMEHSIETCS.

B cnyyae npuvHATUS Ha rocygapCTBEHHOM MM HA MECTHOM YpPOBHE nporpammbl Mo
YKPENMEHMIO TPYHTOBbLIX JOPOr AaHHas cdhepa npumMeHeHus buwoduta n TBEpAOro xnopvaa

MarHmga MOXeT CTaTb O4YEeHb I'IepCI'IeKTl/IBHOI7I.
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Xnopug MarHus €BNsSeTCA uaeanbHbIM peareHTOM MNPOTUB CMEP3aHUs  CbiMy4nx
(HacbINHbIX) rpy3oB, Haumboree 4acTto ero NPUMMEHSIOT MpU NEPEeBO3KE YIrMa U XKenesHo-
PYAHbIX KOHLUEHTPATOB B 3UMHWUIA NepuoA. NoTeHunan npumMeHeHnsa xnopuaa MarHusa B AaH-
Hown cpepe oueHuBaeTca B 15 Toic. T/roa. Mo ntoram 2013 roga 3adoMKCUMpPOBaAHO UCMOMb30-
BaHWe B JaHHOW cdpepe okono 9,6 TbiC. T xnopuga marHmna. B 2014 rogy o6bembl noTpebne-
Hua coctasunu 10,6 Teic. T/rogq. B 2015 roqy Npou3owno He3HaunTernbHOE CHUXEHME Mo-

TpebneHus xnopuaa marHusa B gaHHom capepe (go 10 Tbic. T/ron).
1.7.2.7 TekcTUnbHasa NPOMbILUSIEHHOCTb

B TekctunbHomn NPOMBbILLNIEHHOCTN XInopua MarHnd npuMmeHArT B OCHOBHOM B Kade-
CTB€e KaTtanumaartopa rnmoKcalribHbIX CMOJ1, UCMOJIb3yEMbIX B Mpecc-anrnpeTtypax, a Takke B Ka-
yecTtBe CT86I/IJ'IM33TOpa B OKpacCKe KOBPOB.

B HacTosiwee BpeMA Xrnopug mardHuna B TEKCTUNBbHOWN NPOMbILLJTIEHHOCTU NpUMEeHAEeTCA

He3HaunTenbHo (okono 100 T/roa).
1.7.2.8 NpounsBoacTBO yAOOPEHUN U KOPMOB AN XKUBOTHbIX

B 3anagHon EBpone 6o0nblioe NpUMEHEeHMEe HaxoguT pacTBOpP Xnopuaa MarHus
(30% — 35% MgCl2) B kadectBe pobaBknm B KopMa [Ansi XMBOTHbIX U yaobpeHus.
B Poccuiickon degepaumm B kayectse 06aBOK B KOpMa A5 XKMBOTHbLIX B OCHOBHOM Mpume-
HAOTCA OKCMA U rmapokeua MarHusa. Kpome Toro, npoBogunmncbk nccnegoBaHnst No NnpuMeHe-
HUIO pacTBopa duwoduta B KayecTBe 406aBKM B KOpMa 4151 XKMBOTHbIX (B OCHOBHOM OTKOPM
MOnoAbIX ObIYKOB M AN AOWHBLIX KOPOB), KOTOPbIE Aanu NonoXutenbHble pedynbTaTbl. bbinu
paspaboTaHbl paumoHbl KOpMeHusa ¢ gobaBkamu GuwodguTa n HopMbl BHECEHUS BUwodunTa
B KayecTBe yaobpeHus npu BblpalMBaHUN KOPMOBbBIX KyIbTyp.

MpumeHeHne pactBopa GuwwoduTta B KavyecTBe yaobpeHuss u gobaskm B kopma Ansi
XMBOTHbIX HE MOMy4nno LUMPOKOro pacnpocTpaHeHnss B Poccuinckon depepaumm B CBA3U C

pa3BUTbIM UCMONb30BaAHNEM TPagULMOHHBIX 4OOABOK.
1.7.2.9 OuncTtKa CTOUHbIX BOA,

Xnopwug marHus (TBepAbIv 1 pacTBop buwodurTta) NnpumMeHseTcs B Ka4ecTBe KoarynsiH-
Ta NPU OYMUCTKE NPOMbILLNEHHbIX CTOYHbIX BOA NPW NPOU3BOACTBE MOMMCTUPONIA U OYUCTKE
NPOMbILLNEHHbIX pacTBOpPOB OT dTopa. B kauectBe KoarynsiHTa NPUMEHSIOT TEXHUYECKUN
YelyMPOBaHHbIN XNopucTblin Marimn (TY 2152-001-53561075—02, [13]) n pacTtBop 6u-

lwoduTa.
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O6bem noTpebneHns YewympoBaHHOrO xnopuga MarHusa B JaHHoOW cdepe coctaBns-
eT okono 120 1/rof.

Xnopua mMarHus B KayecTBe KoarynsgHTa UCMONb3ylT npeanpuaTusa, npoussogsiime
NOSIMCTUPOST METOAOM CYCNEH3MOHHOM nonimmepusaumm (AHrapck). Npu nponssoacTee nosnuv-
ctmpona metogom 6nodHon nonumepusaummn (OAO «HmxHekamMckHeTEXUMY») XIlopua Mar-
HUsA He npumeHsieTces. B nnaHax OAO «HwxkHekaMcKkHedTEXMMY OpraHmn3auus npons3BoAcCTBa
nonucTMporna CycrneHsnoHHbIM MeToaoM. B cniyyae peanusauum gaHHOro npoekta obbem
noTpebneHnsa XNopucToro MmarHus coctaBuT okono 600 T/rog.

M3 puckoB AN OaHHOW OoTpacrnv MpUMEHEHMS Xnopuaa MarHus MOXHO BblAenuTb
BO3MOXHOCTb Nepexoa NnpeanpusaTuii, Npon3BogaLLMX NONCTMPOST, Ha TEXHOMOMMIO OYMUCTKM
ctokoB 6e3 npumeHeHna xnopuga marHua (OAO «CanaBaTHeTeoprcMHTE3» — cenapaumsi
CTOYHbIX BO C MOCeayLWmMM CKUraHmem CycrneHaum conbeapa).

OAO «I'vgpomeTannypr» ucnonb3yeT pacTtBop buwoduta onsa OYUCTKM NPOn3BOa-
CTBEHHbIX pacTBOPOB OT (bTOpa, Nepexon Ha UCNoNb3oBaHUe TBEPAOro xrnopuaa MarHusa Ha
npeanpusaTUM He NNnaHupyeTcs.

MoTeHunaneHbIM 06BbEeM NoTpebneHus xnopuga MarHus JaHHOW OTpachbi COCTaBs-

eT okono 720 1/rop.
1.7.2.10 XumMnyeckmmn peaktms

Xnopua marHusi NPUMEHSIETCA B Ka4yeCTBe XMMWUYECKOro peakTuBa, Npu nNpoBeaeHum
nabopaTopHbIX aHanNuM3oB B MULLIEBOM M MeOMLUMHCKOW oTpacnsax. B kauecTtBe xmmumyeckoro
peakTuBa npumeHsoT xnopmg marHusa no FOCT 4209 (mapok «Y» n «4OA») ([14]) n ero nHo-
CTpaHHbIE aHanoru.

B Poccuiickon ®egepaummn xnopug MarHusi, NpMMEHsiEMbIA KadecTBe XUMMUYECKOro
peakTvBa, MMEKT BO3MOXHOCTb NPOU3BOANTL PS4 NPeanpuaTURi, cneumanmsmpyowmxcsa Ha
NPON3BOACTBE XMM. PEaKTUBOB:

- OO0 «YHuxum» (r. Cankt-lNeTepbypr);

- OAO «BocTokuT» (r. Buick);

- OOO TN «Komnneke» (r. Ydoa).

Mpon3BOACTBO OCYLLECTBASETCA TOMbKO Ha 3aKka3 Mo Ka4yeCTBEHHbLIM MokasaTensm 3a-
Kas4uka.

O6wunin ob6bem pbliHKa xnopuaa MarHns B Ka4ecTBe XMMUYECKOro peakTnBa COCTaBIs-

eT npumepHo 20-30 T/roa.
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1.7.2.11 MegnumHa

TBepabl XNopua mMarHus B MeauuuHe NMpUMeHsieTcs ANns NPUroToBrieHust remogua-
NN3HBIX PacTBOPOB (pacTBOpbl 4SS MPOMbLIBKM MOYEK W annapaTta «MCKYCCTBEHHas rnoyka).
B Poccurckon ®egepaunmn xnopug marHms JaHHOro KkadecrtBa He npoussoautca. Mmnoptu-
pyeMbI Xropua marHusi cootBeTcTByeT TpebosaHusim Ph Eur IV 2002 (Esponenickasa dap-
Makonesi 1 Hemeukas KHura nekapcrs).

Mo cBOMM Ka4yeCTBEHHbIM XapakKTEPUCTUKAM TEXHUYECKUA  XIOPUCTbIN  MarHum
(TY 2152-001-53561075—02, [13]) He MOXeT MUCrnonb3oBaTbCAd B MEOULMHCKON MPOMBbILL-
NEHHOCTN. BO3MOXHO NMpMMEHeHMe xnopuga MarHus TEXHUYECKOro B KayecTBe Cbipbs Ansi
npou3BoaCTBa MeAuUMHCKOro xropuga marHusa. B HacTosiwee Bpems B Poccuinckon depe-

pauuv Npon3BOACTBO MEMLMHCKOrO Xnopuaa MarHusi OTCyTcTByeT.
1.7.2.12 O6paboTka apeBeCUHbI

PacTtBop xnopuga marHua (6uwoduT) ncnonb3yetca ANg NpPOnUTKA OpeBeCUHbl ONs
npuagaHna en orHebumosawnTHbix cBoncTB. OCHOBHbIE NPeanpuUAaTUS B AAHHOM CEerMeHTe —
OAO lNMK® «Ctpongetanb» (r. YnbsAHOBCK) n 00O «Hedreras-Cranb-OHBK»
(r. Bonirorpag) — npovsBoanTenb OrHE3alnTHOro U NpPoTUBOIrPUOKOBOro cpeacTBa Anda npo-
NUTKN gpeBecuHbl «buwarntny. CymmapHbini o6bem notpebneHms xnopuga marHus B 9TOM

cermeHTe coctasnsaeT okono 100 1/rofa.
1.7.2.13 NpousBoacTBO abpa3nBHbIX MaTepuanoB (XKepHOTOUYUIIbHbIE KPYru)

Mo cocTtoaHuto Ha 2014 rog cywecTByeT Tonbko ogHo npegnpuatme — OO0 «UHTeke-
abpasmB» (r. HoBocnbupck), ¢ cymmapHboim 06 bemMoM NoTpebneHns xnopmaa MarHnusa OKono
300 T1/roa. B 2015 rogy nokasatenu 2014 roga npeBblweHbl Ha 83 %. YpoBeHb noTpebneHms

xnopuga marHua B 2015 roagy coctasus 550 T.
1.7.2.14 Hedpte- 1 rasonobbiBatowas otpacnum

Xnopua marHuii B HedpTeaobblue ncrnonb3yeTcs B Ka4ecTBe KOMMNOHEHTa B crieuuanb-
HbIX OYpPOBbIX pacTBOpPaXx, MPUMEHSIEMbIX ANl PEMOHTA U KOHCepBaLUun HETSHbIX U ra30BbIX
CKBaXWH. B gaHHol cdhepe npuMeHeHUs1 HeT NPUHLUMNNANbHBLIX PasfMymii B UCTONb30BaHUK
TBEPOOro xnopvaga MarHus 1M pacTtBopa ouwoduta. NpuMeHeHne TBEPAOro Wnu XKUAKOro
xnopuaa marHusi obycrioBneHo Tonbko pasHuLen B LleHe NpoaykToB, LieHe TpaHCNopTUPOBKM

N NpenMyLLecTBaMm TBEPAOro B AOCTaBKE A0 KOHKPETHOW CKBaMHbl. O6bemM noTpebneHus
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TBEPOOro xmopvaa MarHua npwv  nonydeHun OypoBbiX pPacTBOPOB COCTaBNSAET OKOMO
200 T1/rog.

Kpome Toro, xnopua MarHus npuMeHsieTcsl B kKa4yecTBe OCHOBHOIO KOMIMOHEHTa B Mar-
He3narbHbIX TaMNOHAaXHbIX pacTBOpax, NPUMEHAEMbIX MPU CTPOUTENLCTBE HEPTAHLIX U ra-
30BbIX CKBaXWH. LLInpokoe npumeHeHne marHesmanbHbIX TaMMOHaXKHbIX pacTtBopoB B Poc-
cunckon degepaumm CBA3aHO C reofnlorMYEeCcKUM CTPOEHMEM HEeDTEHOCHbLIX nracToB. lNMoTeH-
uman npuMeHeHWa xnopuga MarHus B [aHHOW cdepe oueHmBaetca B 15 Thic. T/roa.
B 2010 roay B aaHHom cdepe 6bino ncnonb3oBaHo okono 3 Teic. T. B 2013 rogy o6bem npo-
Aax xnopuaa marHmsa ona TaMmnoHaXHbIX pacTBOpOB cocTtaBwusl novtn 4 Teic. T. B 2014 roay
nToroBoe notpebneHne xnopuvga MarHus [JaHHoOM cdpepor cocTaBuno 6,6 Thic. T/rod.
B 2015 rogy o6bem notpebneHus xnopuaa marHua gaHHoW cpepon 4OCTUTr PEKOPAHON OT-

MeTku B 11,2 TbIC. T/rof, YTO NpeBbIlWaeT nokasatens notpebnerHnsa B 2014 rogy Ha 70 %.
1.7.2.15 NMpou3BoaCcTBO CUHTETUYECKMX Kay4yyKOB U TUOKONA

Mpon3BOACTBO CUHTETUYECKUX Kay4yKOB M TUOKOSIa C UCMONb30BaHWEM TBEPAOrO Xro-
puga marHusa ocywectendetca Ha OAO «KpacHogapckun 3aBog CK» n OAO «KasaHckumn 3a-
Bog CK». CymmapHbIn 06beM noTpebneHna tBepaoro xnopuaa marius B 2014 rogy cocrta-
Bun 1500 1/rog. Mo utoram 2015 roga He3HaunTenbHoe cHxkeHne (oo 1350 7).

MoTeHuunanbHbIM 06bEM NOTpPebneHnsa xnopuaa MmarHms — okoso 2,5 Tbeic. T/rof.
1.7.2.16 NMpousBoacTBO MarHMUcCoAepXKalmnx coeanHeHUn

000 «Xumtek HxXuHUpuHM» (r. YenaduHck) ¢ 2009 roga nnaHmMpoBano opraHM3aumto
NPOMBILUIIEHHOIO NPOM3BOACTBA MNONUANCIEPCHOrO MOpPOKCHMaa MarHna Ha OCHOBE TBEPAOro
XNOPUCTOro marHus. [loTeHumanbHbin 06bem nNOTpebneHnsa xnopuaa MarHus — OKOJSo
1 TbiC. T/roa.

B 2010 rogy B CBsI3W C HEAOCTATKOM MarHUMCOAepKaLero NpUpPoaHOro cbipbs (mar-
He3nTa) 0 BO3MOXHOCTM NMPUMEHEHMS Xrnopuaa MarHus B Ka4ecTBe Cbipbsi AN NPpOM3BOACTBA
MarHuncogepawux sewects 3assuna komnaHms OAO «MuxannoBckuii 3aBO4 XMMpeaKTu-
BOB» C noTeHumanom notpebnexns 3 Toic. T/roa. B 2014 rogy notpebneHne gaHHON oTpacnu
coctaBuno 700 T. Mo utoram 2015 roga NpoM3oLLIO CHUXEHME YPOBHS NoTpebneHus B AaH-

Hown cpepe o yposHa 500 T.
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1.8 NMpousBoacTBo xnopuaa marimsa B Poccumnckon Pegepauum

OcHoBHOe NpPoOM3BOACTBO Xrnopuaa MarHus ocyllecTernsanocb B Poccuickon denepa-
UMK rmaeBHbIM oBpa3oM Ha NpeanpusaTUaX, UMerLwmnx 1 paspabaTbiBalowmMx COBCTBEHHbIE
MecCTopOXaeHusa buwoduta nNMbo pacnonoXeHHbIX B HENOCPEACTBEHHON BIM30CTU K TakuM
MecTopoxaeHusm. Huxe npmeeneHbl cBegeHns 06 OCHOBHbIX AENCTBYHOLNX U MaHUPYEMbIX
NPOM3BOACTBAXxX XSIopMaa MarHus.

3A0 «buwodut AsaHrapa» (p. n. Ceetnbin Ap, Bonrorpagckas obn.) nponssBogmno
YeLlyMpoBaHHbIN TEXHUYECKNA XITOPUCTBIN MarHun nog toproson mapkon « XMM-Brnomary no
TY 2152-001-53561075—02. B kayecTBe WMCXOAHOrO Cbipbsi MCMOSMb30Basrica pacTBop 6u-
wodpmnta CseTnosipckoro mectopoxgeHus (n. HapymaH). [pon3BOACTBEHHbIE MOLLHOCTH
nossonsnu npomsBoauMTb A0 10T YewyupoBaHHOrO Xfopuvaa MarHua B CYTKU, Mpu
20 paboumnx gHAX B MecsiLe o6beM Npomn3BoOACTBa cocTaBnsan okono 200 T/mec.

B koHue 2008 roga B CBA3M C NpekpaleHnemM MHBECTUPOBAHMSA B paMKax npoekta no
opraHusauumn Npov3BoACTBa TBEPAOro xnopuga maramsa ¢ mowHoctbio 100 Thic. T/rog pabo-
Thbl MO NPOEKTY BbINN CBEPHYTHI, a UMetoLLeecss obopyaoBaHNe — CBELEHO B €QUHYH0 TEXHO-
NOMMYECKY0 LIeMOYKY C OCHOBHbIM [EWCTBYHOLLMM MNPOM3BOACTBOM, B CBSI3W C 4YeM C
2009 roga npounsBoacTBeHHast MOLWHOCTL Bbina ysenunyeHa ao 6000 T/roa.

Mo ntoram 2004 roga BbINYCK YeLyMpOBAHHOMO Xxnopuga marHus coctasun 936 T.
HaunHas ¢ 2005 roga goctoBepHon nHdopmaumm o6 obbemax npogax HeT. OUueHOYHO 00b-
eM npogax cocrtasnan: B 2005 rogy — 1200 T, B 2006 rogy — okono 2000 T, B 2007 rogy —
okoro 1200 1, B 2008 rogy — okono 2500 T, B 2009 rogy — 2600 T, B 2010 rogy — 2700 1, B
2011 rogy — 28001, B 2012rogy — 35861, B 2013 rogy — 2713 71. 3a 6 mecsaues
2014 ropga npousBoacTBO coctaBusio okono 1 Teic. T, B |l kBapTane 2014 roga npegnpuatue,
He BblAepXaB KOHKypPEeHUUKN, NpeKkpaTusio BbiMyCK Xropuaa MarHus, o BO306HOBNEHUN NPOn3-
BoACTBa Nno coctosAHmo Ha 2016 roa He coobulaeTcs.

OO0 «Bonrorpaackun marHmeBbin 3aBoa» (p. n. Fopoauwe, MNopoauLLEHCKNA panioH,
Bonrorpagckas obn.) B 2007 rogy Hadano godbivy NpupogHOro pacTtBopa xnopuaa MarHus
(bywoduta) no TY 2152-001-46014250—2011 Ha TEppUTOPUN NMLIEH3MOHHOIO y4yacTka B
p. n. Flopoanwe. AkTnBHaa obbiva GuwoduTa B NPOMbILLNEHHbLIX MaclwiTabax Hadanacb C
2011 roga, U No COCTOSAHMIO Ha koHel, 2015 roga o6bem AobbiuM paccona buwoduTta oue-
HuBaeTcs Ha yposHe 3,0-3,5 TbIC. T/rog. lNpoekTHas MOLWHOCTb paccononpoMbiciia CocTaB-
nset 350 Thic. M3 pacTBopa GuLoduTa.

B 2011 rogy 6b110 00BbABNEHO O Hadane CTpPouTENbCTBa MNPOM3BOACTBA TBEPAOrO

Xriopuga MarHuMst MOLUHOCTbIO 177,2 Thic. T/roa. o cocToaHuio Ha KoHel 2014 roga npoekT
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Nno CTPOUTENLCTBY TBEPAOro Xrnopuaa MarHUsa NpoLlest 3KONOrMyeckyro aKkenepTmay mn obuie-
CTBEHHbIE crnylwaHnsa. MOLWHOCTM MO NPOEKTY COCTaBUIIN:

- yCTaHOBKa MO NPOU3BOACTBY KPUCTaNNMYEeCKoro xnopuaa marHmsa — 5 Tbic. 1/rof;

- yCTaHOBKa MO NMPOM3BOACTBY KMUAKOW NpoayKumn — 5 Teic. M3/roa.

Mo coctoanuio Ha 1 aHBaps 2016 r. 0 Ha4ane akTMBHOIO CTPOUTENbLCTBA NPOU3BOA-
CTBa KpucTannmnyeckoro buwodguTta He coobLyanocs.

00O «YHuxum» (r. CaHkT-lNeTepbypr) uMeeT BO3MOXHOCTb MPOU3BOACTBA XIIOPUCTO-
ro marHust no NFOCT 4209 kaTteropun «4Y» n «4O0A» ona ncnonb3oBaHMs B MEOULMHCKUX Lie-
NaX M B KQ4YeCTBE XMMUYECKOro peakTmBa. B kayecTBe Cbipbs MCNOSMb3YOTCA YUCTbIA OKCUA
MarHmst n consiHasi kucnota. [1poM3BOACTBO OCYLLECTBISETCA TOMbKO MPU HanuMuuu npeasa-
puTenbHbIX 3aka3oB. O6beM Npon3BOACTBA HE3HAYUTESNbHBLIN. B CBA3N C OCTPON KOHKYpPEH-
UMen C UMMNOPTHbIM XSIOPUCTBIM MarHnem npou3BOACTBO OCTaAHOBMEHO, U B Gnvkaunwee
BPEMSI HET MJ1aHOB MO ero BO30OHOBIEHMIO.

3A0 «HukoMar» (r. Bonrorpag) umeeT aBe TEXHONOMMYECKME HUTKN MO NPON3BOACTBY
xnopuaa marHusi TexHmyeckoro (buwoduta) mowwHocTbo no 30 Teic. T/rog kaxaas. Npouns-
BOACTBO OCYLLECTBMSIETCA METOAOM YyrnapuBaHUA WCXOLHOrO BOAHOrO pacTtBopa Xxnopuga
MarHusi B BbiNapHOM annapate ¢ norpyxHow ropenkon (AllN) go nonyyeHus pacnnasa 6u-
lwodhmTa ¢ nocnenywLen Kpuctannmsaumnen n opobrneHmnem nnm rpaHynmMpoBaHNEM.

ToBapHbIN xnopug mMarHus npoussogutca no TY 2152-002-93524115—2010 B aAByX
dopmax: rpaHynuMpoBaHHOM M YewyupoBaHHOW. MaccoBasi 4ONs OCHOBHOrO BewecTBa —
OmwodurTa — B 3TOM NpoAYyKTe COCTaBnseT He meHee 97,0 %.

Hapsgy ¢ ykaszaHHbIM TEXHMYECKMM MPOAYKTOM Npeanpustue npou3sBoguT NpPOLYyKT
«[JobaBka nuweBas xnopug mMarHus E511» no TY 9199-003-93524115—2011. MaccoBas
pons ocHoBHoro Bewectea (MgClz-:6H20) B aToM npoaykTe HaxoauTcs B npegenax 99 % —
105 %.

MoTeHuwan npumeHeHusa xnopuga marHua B Poccuinckon ®epgepauumn nodtn B 3 pasa
npesbllaeT Tekywmn obbem notpebneHuns. O6vembl NOoTpebneHns xnopuaga marHusa B Poc-
cuinckon defepaumn B TedeHue nocnegHnx 5 net noctosiHHO Bo3pactatoT. Ecnu B 2007 rogy
PbIHOK oueHuBancs B 5,5 Tobic. T, B 2010 rogy — 13,3 TbIC. T, TO no utoram 2012 roga o6bem
pblHKa cocTaBun 25,8 Teic. T. Takum obpasom, cpegHumn poct notTpebneHus 3a nepuog 2007—
2012 rogos coctasun okono 70 % B rog, ¢ nocnegywouien koppekunen B 2013 rogy v pocTom
B 2015 roay.

C ydyeTOoM cyLlecTByIOLLEro NoTeHuuana pocT NPpUMMEHEHUS xnopuaa marHus B 6nu-
Xanwwue 5 net 6yget He meHee 15 % — 20 % B rog Npu yCnoBum yBeNUYEHUS NPOM3BOA-

CTBEHHbIX MOLLHOCTEN OTEYECTBEHHbIX ﬂpOVI3BO,D,VITeJ'Iel7’I.
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B 2015 rogy 3AO «HukoMar» (r. Bonrorpag) cTtano OCHOBHbIM Npou3BoAUTENEM
TBEPAOro xnopuga mardms (buwodmta) B Poccunckon degepaumm, ¢ ydeTomMm 4OnM umnopTa

mMeHee 1 %.

1.9 OcHOBHBbIe (paKTOpbl, XapaKTepu3yrLine oxpaHy OKpy»KaloLuen

cpeabl U yCTOFI‘lMBoe pa3BuTue npon3BoacTBa xXxnopuaa MmarHmsa

OCHOBHbIMUK (hakTOpamu, xapakTepusyoLMMM OXpaHy OKpyXXatoLlen cpeabl npu npo-
N3BOACTBE XJIopMaa MarHnsa MeTOAOM BbiNapuBaHus pacTBOpoB builloduta, ABNAKOTCS:

- yaenbHoe noTpebneHne aHepropecypcos, BKIOYas NPUPOAHbLIN ras;

- yOenbHble BbIOPOCHI 3arps3HALLMX BELLLECTB, COAEPXKALLUMXCS B AbIMOBbIX ra3ax;

- HanmMyne n 3PdPEKTUBHOCTb YTUNKU3aumm (UCNonb30BaHWs) OTXOAO0B MPOU3BOACTBA,
cofepxalmx xfiopua MarHdug, B ToM Yncne B Apyrux oTpacnax 3KOHOMUKK;

- KOHTPOSb 3arpsi3HEHNs aTMOCEPHOro Bo3ayxa (Xxnopua Bogopona, AbIMOBbIE rasbl).

OCHOBHbIMM (haKkTOpamMu, XapakTEPU3YHLMMN YCTOMYMBOE pa3BUTUE MPOU3BOACTBA
Xriopuga MarHusi, ABnATCS:

- HanNn4ne n BrM30CTb PacnonoXeHNS MEeCTOPOXAEHUN BbICOKOKAYECTBEHHOrO 6u-
wodmta ¢ uenbto obecneyeHns NPon3BOACTBA CbipbEM M COXPAHEHUs1 3anacoB B TeYeHue
40-50 ner;

- obecneyeHHOCTb npoun3soacTtea NpUpogHbIM ra3oMm.

Pasgen 2. OnucaHne TeXHONOrM4YeCcKMxX nNpoLeccoB, NUCMOJSIb3yeMbIX
B HacTosllee BpeMA B paccmaTpuBaeMoun oTpacnu

NMPOMbLILWITIEHHOCTHU

2.1 OnncaHue TeXHONOrM4YeCKUX NpPoLeccoB, UCNONb3yeMbIX B

HacTosLlee BpemMsda Npun npon3BoacTtBe oKCnga MmarHums

Mpn npousBoacTBe MarHesmu pasnuyHbix mapok (CCM, DBM, FM) Hanbonee BaXxHbI-
MM CbipbEBbIMU MaTepuanamm sBnsTCA:

- marHe3uT (kapboHaT marHus, MgCOs) ans «cyxoro» crnocoba npou3BoACTBa peak-
umen gekapboHmsaumm;

- 6pycut (rmagpokeung marHus, Mg(OH)2) ansa «cyxoro» cnocoba npov3BoAcTBa peak-

umen gerngpatauumn (06xmrom);
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- GuwoduT (rekcarvapat xnopuga marHus) ang «MoKporo» cnocoba npomsBoaCcTBa C
npegBapuTenbHbIM MOMTYYEHNEM MMOpPOKCUaa MarHus U ero nocneayrolen germgpatauven
(oBxurom).

OCHOBHbIMM BMgamMu TOMMMBA, UCNOSMb3yeMbIMU MpPU NPOU3BOACTBE OKCMAA MarHus,
ABNAIOTCA NPUPOSHLIN ra3 U HEPTAHOM KOKC UMK TSHXKESbIA TONSTMBHBIN MasyT.

B HacToqwem cnpaBoyHuke HOT paccmaTtpmBaloTcs gBa OCHOBHbIX cnocoba npous-
BOACTBA OKCMOA MarHus, peanu3oBaHHble B NpoMbILNeHHOM MacwTtabe B Poccuiickon de-
Aepaunn:

- «Cyxom» cnocob Npon3BoAcCTBa U3 MarHesuTa (ganee — «cyxony» cnocob);

- «MOKpbIM» crnocob npoussoacTBa M3 GuwoduTta M pacTBopa rmapokcuga HaTpus

(wenoun) (manee — «MOKpbINY cnocob).

2.1.1 OnucaHne TeXHONOrM4YecKnx npoueccoB, MCnosib3yeMbIX Npu

NPou3BOACTBE OKCMAA MarHUs «CyXumM» cnocoobom

B HacTosiLem nogpasaene paccmaTpuMBalTCA TEXHOMNOMMYECKNE NPOLIECChl, OCHOBHOE
1 NPUPOA0OOXpaHHOEe 06opYyaoBaHe NPON3BOACTBA OKCUAA MArH1s «CyxXnm» cCriocoGom.

TexHonorna NponsBoACTBa OKCUAA MarHus «CyxXmm» CrnocoboM 3aknioyaeTcs B OOHO-
BPEMEHHOWN UNW nocrneaoBaTenbHON peanvs3aummn cneayowmnx TEXHONOrMYeckux cTaaui, co-

CTaB KOTOpbIX onpeaenseTcs BUAOM (MapKo) LeneBoro NpoaykTta — MarHesuu:

npuem, XxpaHeHne n noaroToBka (up06neH|/|e) MCXOOHOro MarHe3unTa,

npuem, noaroTtoBka XxpaHeHne ncnosrb3yemMmoro Tonjinea;

00Xur (pasnoXxeHne) marHeauTa BO BpaLlaroLENCa UM MHOroNo40OBOM Neyu;

namenbyeHme (NomMorsn) n 6pPMKETMPOBAHME KAayCTMYECKOW MarHesmm (Npu nomnyyYeHum
MepTBO CNeYeHHON MarHesnn);

- 06Xxur (cnekaHme) KaycTMYecKkon MarHesmm B LUAXTHOM neydn (Mpy Nony4YeHnn mepTBo
CreYeHHOM MarHesnn);

- NNaBfeHne OKCMaa MarHna B 9NEKTPOAYroBbIX neyax (Npy Nony4YeHun nepuknasa);

- oxNnaxgeHue marHesum (KNuHKepa) unu Kpuctannmsaumsi NnaeneHoro nepuknasa;

- ApobneHune (M3MernbyYeHne) N pacceB CNeYeHHON UM MepTBO ODOXOKEHHOW MarHe-
3UK, UNn NepuKNasa;

- (bacoBka, xpaHeHue (cknagmpoBaHMe) 1 OTrpy3ka roToBOro NpoaykTa.

OOwan cxema onucaHMs TEXHONOrMYEecKoro npouecca nonyvyeHus MarHesmm pasnuu-

HbIX MapOK «CyXMM» CMOCOOOM NpeAcTaBneHa HUXKe Ha pUcyHke 1.
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Cblpoit MarHeaut

l

BpukeTtuposaHune

*

Bpalyatowasncsa neyb
T >1700°C

Kayctuueckuin

MarHesuTt

v

CneyeHHbIl NepuknasoBbli
MOPOLLIOK

v

[Opob6nexve n pacces

v v

Bpaiyatowascs neyb,
MHoronogoBas neYvb
T > 1050°C

v

KanbLMHUpOBaHHbIA MarHeanT

(

Momon

1

v v

MnasunbHas

neyo

MpounssoacTBO
OrHeymnopHbIX
v3genui n macc

ToBapHbIE NOPOLLKM

ToBapHbIi

BpukeTupoBaHue

v

npoaykt +

MnaBneHbI

nepuknas

LWaxTHas neyb
T ~ 2000°C

v

Knuhkep

*_l

[pobnexune n pacces

v v

Y

[pobneHune n pacces

v

v

MpownssoacTeo
OrHeynopHbIX
n3genui u macc

ToBapHbIN NPOAYKT

Mpown3ssoacTeo
OrHeynopHbIX
n3genuii u macc

ToBapHbIN NPOAYKT

PucyHok 1 — O6Lias cxema onucaHus npouecca nosly4eHus MarHeaum

«CYXrM» Cnocobom

OcHOBHOE TexHOMNorn4yeckoe O60pyﬂ,OBaHVIe, ncnosibdyemoe npum npon3BoactBe OKCU-

[la MarHusi pasnmuyHbIX MapoK «CyxuM» criocobom, npuBeneHo B Tabnuue 17.

Tabnuua 17 — OcHOBHOe TexHororndeckoe obopygoBaHve NPon3BoACTBa OKCUAA MarHUs «KCyXumM»

cnocobom
HanmeHoBaHue HasHavyeHune TexHonornyeckne
obopynoBaHusa obopynoBaHus XapaKTepPUCTUKN

[Opobunka marHe3auta

IOpobneHne kapboHaTHOW No-

poabl (MarHe3uTa)
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HanmeHoBaHune HasHauyeHue TexHonorn4yeckme
obopynoBaHus obopyaoBaHus XapaKTepUCTUKN
MenbHuua N3menbyeHne kapboHaTHOM

nopogbl (MarHesurta)

JIeHTOuYHbIN TpaHcnopTep

TpaHcnopTupoBaHue kapboHa-

Ta marHus (marHesura)

MponsBoanTENbHOCTL — 10—
100 m3/y

LLaxTHasa neyb

MMony4eHune XoKkeHon n MepTBO

CnevYeHHOon MarHesunm

Temnepatypa — 1800 °C —
2000 °C

Bpawatowasca neyb

[MonyyeHune XokeHon N MepTBo

crne4vyeHHoM MarHesmm

TemnepaTtypa — 1050 °C —
1800 °C

MHoronogoBasi neyb C ne-
pemMeliBaroLLIM yCTpOIZ-

CTBOM U ropesikamm

[MonyyeHune XokeHon N MepTBo

CnevYeHHOon MarHesum

Ot 8 o 18 nogos; Temnepary-
pa — 150 °C — 1200 °C

onekTpoayrosas nevb

Mony4eHne nnaBneHoro nepu-

Knasa

Temnepatypa — 2000 °C —
2200 °C

Oxnagutens (xonogunb-

HUK)

OxnaxaeHue XKeHoON 1 MepT-

BO CNe4YeHHOW MarHe3mm

Temnepatypa — 150 °C —
400 °C

YcTaHoBka (hacoBKu n

nanneTnpoBaHMA MeLLKOB

dacoBka okcuaa marHusi B

MEeLLKN 1N nannetTnpoBaHmne

KomnnekTHas yCTaHOBKa

YcTaHoBKa (hacoBku B

KOHTENHepbI

dacoBka okcuga MarHus B

MSITKME KOHTEMNHEPBI

KomnnekTHasa ycTtaHoBKa

2.1.1.1 O6wee onucaHue npouecca 4o6bIYM U NOArOTOBKU ChIpbA

MarHe3nT gobbiBatoT B OTKPbITbIX Kapbepax n/vnn B NOA3EMHbIX LWaxTax, rae npun Ooo-

Obl4e NMpoUCXoOsaT NepBoHavanbHOE CHWXKEHME pa3mepa KycKoB M NepBuYHas obpaboTka.

,D,O6blToe MarHe3mToBO€ Cblpbe B 3aBUCMMOCTU OT €ro XMMm4eckoro coctaBa CKnaampyetcd

Ha neperpy3oYyHblX NyHKTax pasgeribHO Mo copTtam (MapKaM), a 3aTtemM prHHOKyCKOBOIZ mar-

He3UT nocTynaeT Ha ApobunbHo-oboraTuTenbHyo habpuky, rae NPOMCXOAUT ero NnepBruYHoe,

cpegHee n merskoe ﬂ,pO6J’IeHVIe Ha LWEKOBbIX N KOHYCHbIX up06mn|<ax. [1na noaroToBKM marHe-

3UTa UCMONb3YIOT CTaHaapTHoe o06opyaoBaHue Ans ApOoGneHns, nsMenbyYeHrsa U Knaccudu-

Kaumun. B 3aBucmmoctn ot npunpoabl MUHeEpana — TBepAoCTU, pasMepa ero KyckoB — WUC-

nonb3yT pasnnuyHoe obopyaoBaHue ANst NePBUYHONO N BTOPUYHOIO U3MenbyeHus (apobne-
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Hug). Npu aTOM pasmep KYyCKOB MarHesuTa He JOSKeH ObITb CAULIKOM Mars, B TO e Bpems
KpanHe xenaTefibHoO 06pa3oBaHMe MMHMMArbHOIO KONM4yecTBa Menoym (Nbinn).

[na noaroToBKM mMarHesuta u yganeHus npumecen (gonomuta, anabasa) nHorga umc-
nonb3ytT oboraweHne B TXKeNbIX cycneHsnsx. C uenbio yaaneHus HexenaTerbHbIX npu-
Mecen MarHesuT 4acTo NpPOMbIBalOT BOAOW. Kpome Toro, ¢ NnpMMeHeHneM MarHMTHOro cena-
paTopa OCYLLEeCTBNAT HENPEPbLIBHYD MarHUTHYIO cenapauuio ansa yaaneHusa npumecen xe-
nes3a. ObpaboTaHHbIN MarHe3uT, 3MernbYeHHbIN A0 HeobxoanMoro pakLMOHHOIO COCTaBa,
nogaeTcsa Ha ooxur.

O6Lwasa cxema onMcaHusa TeXHONOrM4Yeckoro npouecca obpaboTkm 1 NOAroTOBKN Mar-

He3uTa NpefcTaBreHa Ha pucyHke 2.
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LWaxrta

!

!

MarnesntoBas macca pas3nnUyHbIX MapokK

Y

[Meperpy304HbIi NyHKT

Y

MepsuyHoe apobnexue
(wekoBble ApodUMKN)

Y

CpegHee apobneHne
(KOHYCHble ApoBUnKKM)

Y

O6orauieHune B TSHXenbIX
cycneHansax
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Y

MarHe3nToBbIN KOHLEHTpAT

MpoaykT npouecca
oboraleHns

!

Menkoe apobnexHne
(koHyCHble Apobunkm)

Y

Cknapg

Y

Mopaya Ha oGxur

Cneu.oTtBan

PucyHok 2 — Ob6Lwasa cxema onmcaHus TEXHONOrMYeckoro npouecca

noaroTtoBkn marHe3nta

B HacTosawem cnpaBoyHmke HAT npouecc gobblum 1 NoaroToBKM MarHE3UTOBOIO Chbl-

pbsa 6onee nogpobHO He paccmaTpMBaETCA.

2.1.1.2 Npuem, noaroToBKa, XpaHeHUe TonsiMBa

B npon3BOoACTBE OKCMAA MarHugd, Kak npasuio, UCnoJib3yrT TP OCHOBHbIX BMAa TOMN-

nmBa:

- NPUPOAHbLIN ras;
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- HePTSAHOWN KOKC;

- TSXKENbIA TONSIMBHBIA Ma3yT.

OpHako B 3aBMCUMOCTM OT AOCTYNMHOCTU M 3KOHOMMYECKOW LienecoobpasHocTu uc-
Nnonb3ylT TaKkke U Apyrme Buabl TONnuBa: aHTpauuT unu yronb. C uenbtlo obecnedyeHns B
NPON3BOACTBEHHOM MNpoLecce 6onbLero KonmyecTsa TENSIOBOW SHEPTUN N OOCTUXKEHUS BO-
rfiee BbICOKMX TeMnepaTyp B HEKOTOpbIX Criydasix B npouecc nobaeBndawT apyrue roproydme
BewecTtBa. B Poccuinckon degepaumm OCHOBHbIM BUOOM TOMSMBA, UCNOSMb3YyeMbIM Mpu Npo-
N3BOACTBE OKCMAA MarHus (MarHesmm) «Cyxmm» cnocobom, ABNAeTCca NPpUPOAHbIN ras.

B npouecce obxura gna nogaepxaHusa adeKTUBHOIO ropeHnst 06bIYHO UCNOSMb3YIOT
BO34yx B Heobxoammom m3bbiTke. Ecnn ke ans npouecca cnekaHus unm mMepTteoro obxura
TpebyroTca BbICOKME TemMnepaTypbl, BO3QyX Ans ropeHus oborawatoT TEXHUYECKMM KUCNopo-

[IOM.

2.1.1.3 OnucaHue npouecca nosy4eHUsA CneYeHHOM U MepPTBO 000XKEHHOW

MarHe3mm

Okecnp marHus (marHesmo) nony4yatroT nytem obxura (oekapboHusauun) obpaboTaH-
HOrO M MOArOTOBMEHHOIO MarHe3uTa B MHOronoJoBOW, LUAXTHOW MMM BpaLlalolencs neym

cnekaHus. lNpouecc obxumra marHesmTta OnMcbIBaeTCs CneayoLwen XMMmMYeckon peakumnen:
MgCOs3 = MgO + CO2 - 77,49 k[Jxx/monb

OTa aHgoTepmmyeckasa peakumsa TpebyeT BbICOKOW TemnepaTypbl 06Xura n 04eHb MH-
TEHCMBHOMO NOCTYNMEHNUS SHEPTrUKN. YAEeNbHbIN pacxo 3Heprum BecbMa BbICOK U COCTaBndaeT
AH = + 113 k[Ix/kr MgO. lNpouecc gekapboHmnsauumn npotekaet npm 550 °C — 800 °C, mar-
He3nT pasnaraeTcs u BblgenseTca guokeug yrnepoga. B pesynbtate nonydaerca 000XKeH-
Has KaycTudeckaa marHesus. Ha cnepytowen ctagum npomssoactea CCM noasepraetcs
AanbHerwemy obxury B ogHy unu ase ctagum npu temnepatypax 1600 °C — 2200 °C po
nonyyeHns MepTeo 06OXCKEHHON MarHe3un. Temnepartypa npouecca 1 NPoaoIKUTENBHOCTb
TennoBon 06paboTKkn ABNAKTCA KNYeBbIMU dakToOpamu, BIIMAIOLWMUMK Ha Ka4eCTBO NpPoAyK-
Ta, KOTOPbIN JOMKEH ObiTb XOPOLLO 3aKpUCTannM3oBaH U UMETb BbICOKY NIIOTHOCTbL. B xoae
3TOro npouecca CrnekaHus TpuUroHarnbHas Kpuctannudeckas popma mMarHesuTa npespalla-
eTcs B KyOudeckyto oopMy MarHe3un, B pesynbtate Yero JOCTUraeTcsl BbiCOKasd MiOTHOCTb

npoAaykKTa.
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2.1.1.3.1 OnucaHue npoueccoB o6xura (KanbuMHaumm, cneKkaHus)

2.1.1.3.1.1 Mpouecc npsimoro o6xxura (04HOCTaAUNHbLIN OBXMWr)

McxogHbl NoaroTOBNEHHbIM MarHe3uT o6XuratoT C NofyYeHMeM CrevYeHHOW unu
MepTBO OBOXOKEHHOM MarHesmun B O4HY CTaauio B LLUAXTHOM UNM BpallaloLlencs neym cneka-
Husa (o6xura). MNpenmyLLecTBOM TakKoro npouecca ABNAeTCss MEHbLUMIA pacxXxod 3Hepruu no
CpaBHEHMIO C NPOLECCOM ABYXCTaaunHoro obxura. OgHako KayecTBO npoaykrta obxura 3a-
BMCUT OT CBOWCTB UCXOOHOTO CbIPbsi U HE MOXET BapbupoBaTbCa NyTeM Ao06aBOK Anokcmaa
LMPKOHUS 1 OKCMAA Xpoma.

OpHocTagunHbIn Npouecc obxumra 0ObIYHO OCYLLLECTBIIAKOT C MCNONb30BaHNEM UCXOL-
HOro MarHeauTa noaxoAsLero kKayectsa UM CMecu MarHe3mTOB HECKOMbKUX KNaccoB, OTNu-
YaloLLMXCA NO COCTaBYy M Ka4yecTBy.

[Mony4eHHy0 CbipbEBYIO CMECb OOXMralT B LLUAXTHOM WKW BpallaloLenca nevm cne-
KaHusa (obxwura) npu temnepatypax 1450 °C — 2200 °C. lNpogyktom obxura siBnsieTca Tak
Ha3blBaeMasi NPOMEXYTOYHas MarHesus.

[Ana nonydeHna kayctmyeckon (KanbUWHMPOBAHHOM) MarHe3um CbipOW MarHesuTt no-
AaeTcsa Ha o6Xur BO BpallaloLLyrCcst /UM MHOrONOAOBYHO NeYb, rae npu temnepatype OKo-
no 1050 °C npoucxoanT gekapboHnsauusa (pasnoxeHune) marHesuTa. B pesynbtate nonydya-
0T aKTMBHbIE MOPOLUKA MarHesmm ¢ 60nbLION yaenbHOW MOBEPXHOCTbIO. [lonyyeHHasa kay-
CTMYecKass MarHeausi 3aTemM HanpaBnsieTcs Ha NpPoOu3BOACTBO MEPTBO CMEYEHHOW (MnOTHO
CMEYEHHOMN) MarHe3mm unum nepuknasoBbiX KIMHKEPOB, a TakKXe Ha MNosflydeHue MnaBfeHbIX
MaTepuanos (nepuknas, antomomMarHmesas WwnuHens). MNonyvyeHHas kayctudeckas MarHesus
MOXeT ObITb MCMOMNb30BaHa B Ka4eCTBE CaMOCTOATENbHOrO NPoAyKTa C LWMPOKON 06n1acTbio

NPUMEHEHNS.
2.1.1.3.1.2 O6xur ¢ nony4yeHnem mMepTBO (MNSIOTHO) CNe4YeHHOW MarHesnu

Cbipor marHe3nT nogaetcsa Bo Bpawatowmecs neyun 90 x 3,5 m n 170 x 4,5 m, rae npu
TemnepaTtype cBbiwe 1700 °C npoucxoaut ero obxwur. MNocne obGxura MepTBO CrneYvYeHHbIN
OKCUA MarHusi NoCTynaeT Ha OXNnaXaeHue B 30HY OXNaXAeHWs NeyYn — XONoAWMbHUK, a 3a-
TeM nogaetcs Ha ApobneHne n knaccudukaumo. B 3aBUCUMOCTM OT XMMUYECKOTo U 3epHO-
BOro CoCTaBa noriydaemMasi MepTBO CredeHHas MarHesus nogpasaenserca Ha Mapku, npeg-
Ha3Ha4YeHHble Ans:

- NONTyYEeHMs1 NEPUKNA30BbIX MOPOLLKOB AM9 NPOU3BOACTBA OrHEYNOpPHbIX U3LEenun u

MaccC pa3Jin4HOro Ha3Ha4YeHU4,;
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- NONYYeHNsi NepUKNasoBbIX MOPOLUKOB, MCMOSb3YOLWMXCA B cTanennaBuiibHOM Mpo-
N3BOACTBE: 3arnpaBOYHble MOPOLLKM AJ1 PEMOHTA M 3anpaBoK NOAMH U OTKOCOB 3N1EKTPOCTa-
nennaBuUnbHbIX NeYen, KOHBEPTEPOB, 3anpaBoYHbIX Macc, 6ETOHHbLIX Macc, cMecel, MepTe-
nen, HabMBOYHbIX Macc v ap.

B npouecce obGxura marHesvTa BO BpallaloLMXCst nevax obpasyeTcss 3HauMTemNbHbIN
YHOC MbININ, KOTOPYHO YNaBfMBAaOT B LUMKIOHAX M 3neKTpodunbTpax. YNOBMNEHHYO Nblfb UC-
MONb3YT KaK KayCTUYEeCKyt0 MarHe3uo B MPOMbILLNIEHHOCTU CTPOUTENbHBLIX MaTepuarnos, a
Takke nepepabaTbiBaloT Yepes GpukeTUpoBaHMe M 06U BO BpallatoLLeincs nevm Ha nepu-

KI1a30Bbl MOPOLLIOK.
2.1.1.3.1.3 O6Xur ¢ nony4eHMeMm nyIoTHO CNeYeHHOro NepuKIasHoro KnuHkepa

Ana nonyvyeHns NAOTHO CNEeYEeHHOro MepuKnNasoBOro KuHKepa KasbUMHUPOBaHHbIN
MarHesuT noAaBepraeTcs TOHKOMY MoMosly. 3To HeobxoaMMo Anst NOSTyYeHNA BbICOKOW NIOT-
HOCTM MEepuKIa3oBoro KrivHkepa. [locrne nomona matepuan GpukeTMpyeTcs Ha BasnKOBbIX
npeccax v nogaeTcs Ha 06Xur B BbICOKOTEMMEpPATYpHbIE LWAaXTHbIE neYun, rae npu temnepa-
Type okono 2000 °C npoucxogut ero crniekaHue. NonyyeHHbIn NepuknasoBblii KNMHKEP Noa-
BepraeTcsl USMeSIbMEHNIO U pacceBy M HanNpaBsieTCa Ha NPOU3BOACTBO OrHEYMNOPHbIX uU3ge-

nmn.
2.1.1.3.1.4 NnaBneHue ¢ Nosiy4eHMEM NriaBfieHOro nepuknasa

lMnaBneHbI Nepuknas nosy4arT NyTeM NnaBfeHna KayCcTUYecKoro MarHesuTa B OT-
KpbITbIX 3MEKTPOAYroBbIX nevax cnocobomMm «Ha 6nok». [naBneHwe nepuknasa npomcxoanT
nog anekTpogamu, y CTEHOK nevnm obpasyeTcsa cnekwascs macca. B npouecce nnaskum npo-
NUCXOANT MUrpaumnsa npumecen (OKCMAOB KanbUMs, KPEMHUS, Xenesa, antoMuHus) B GoKoBble
Yactn 6noka, 6narogaps Yemy UeHTpanbHas 4acTb Groka oboraliaeTcs oKCUaoM MarHus.
Mocne nnaBneHnsa nepuknasoBble 6NOKN HANPaBnAKTCA Ha OxnaxaeHue, a 3aTeM noasep-
ratoT pasgenike n namenb4YeHuo 40 HeobxoaMMbIx ppakumi. B 3aBUCMMOCTN OT XMMUYECKOTO
coCTaBa NnaBneHbIn Nepuknas nogpasgendercsa Ha Mapku. [lonyyeHHble maTepuansl UC-
nonb3yrTCA ANA npou3BoacTBa popMoBaHHOM N HePOPMOBaAHHOW NPOAYKLUMK, a TaKxe Ans

OTrpy3ku notpeburento.
2.1.1.4 pobneHune n namenb4yeHune

Mocne obxura cneyeHHy nnm MepTBo OBOXOKEHHYIO MarHe3nto 06bIMHO N3MenbYatoT
B MenbHUUAxX 0O HeOOXOAMMOW AMCMEPCHOCTM W HaMpaBnslT Ha MarHUTHYK cenapauuio.

[na namenbyeHus MCNOoJIb3YKT pa3sindHble BUAObI O60pyD,OBaHVIFIZ LapoBble n/vinn Bankosble
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MeJibHULbI, BI/I6pOMeJ'IbHI/ILI,bI, BarnKoBbl€ MMpecCbl BbICOKOIro OaBli€HUA. [na mnsrotoBneHus

OpVKETOB MCMNOSMb3YOT ABYXCTAAUNHYIO TEPMUYECKY0 06paboTKy.
2.1.1.5 CBegeHunA 06 ncnonb3yemMom nNpupoaooxpaHHOM o6opyaoBaHum

B Tabnuue 18 npenctaBneHo npupodooxpaHHoe obopyaoBaHue, npeaHasHavyeHHoe

OnAa O4YUCTKU NPOMBbILLITEHHBIX Bbl6pOCOB npon3BoACTBa OT 3arpA3HALLNX BELLECTB.

Tabnuua 18 — lNMpupogooxpaHHoe obopyaoBaHMe, NCNONb3yeMOE NMpu NPON3BOACTBE OKCMAA MarHus

HavnmeHoBaHwue HasHauyeHue TexHonornyeckme
obopynoBaHus obopynoBaHus XapaKTepPUCTUKN
anekTpodunbTp (anek- OuuncTtka BbIOPOCOB OT NbINK Temnepatypa — go 300 °C —
TpocTaTnu4ecknm ocagu- okcmaa marHus 500 °C; nnowaab NoBepxHo-
Tenb) ¢ — go 6000 m?
dunbTp pyKaBHbIN OuuncTtka BbIOPOCOB OT NbINK Temnepatypa — He 6onee
okcuaa marHms 250 °C
PunbTp KacceTHbIN Cu- OuuncTka BbIBPOCOB OT NbINK Mnowanb  PUNbTPOBaAHUA —
NOCHbIN okcuaa marHmsa 30-300 m?

2.1.2 OnucaHue TexXHONIOrM4eCcKmnxX NpoLeccoB, UCMOSb3yeMbIX NMpu

NPou3BOACTBE OKCUAa MarH1Usi KMOKpbIM» CNOcCoGoM

B HacToslem nogpasnene paccMaTpmBatoTCs TEXHONOIMYECKNE NPOLLECCHI, OCHOBHOE
N NpupoaooxpaHHoe o6opyaoBaHne NPOM3BOACTBA OKCMAA MarHust KMOKPbIM» CMocobomMm.

TexHomnorms Npor3BOACTBa OKCUAA MarHuMsi «MOKPbIM» CNocoboM 3aknyaeTcs B of-
HOBPEMEHHOW 1N NocneaoBaTenbHOM peanm3aumm cregyowmx TEXHONOrMYeCKNX CTaaui:

- NpMEeM, XpaHeHne 1 NOAroToBKa (04YMCTKA) MCXOOQHOro pacTBopa buwodpuTa;

- NpuemM, xpaHeHue, punbTpaums n pasdbaBneHne UCXOOHOro pacTBopa rumgpokcmaa
HaTpus;

- CMHTE3 U CryLeHNe CYyCNeH3nm rmapokcmaa MarHus;

- hunbTpaums n NpombIBKa rmapokcmaa MarHnsa Ha punbTp-npecce;

- penynbnaums rMapokcmaa MarHus;

- hunbTpaums penynbNMpPoOBaHHON CyCNEH3UN TMapoKcuaa MarHnus;

- 06XUr (KanbuuHauus) rmapokcnaa MarHus;

- oXnaXkaeHne oKcuaa MarHus;

- dbacoBka, xpaHeHue (cknaanpoBaHue) 1 OTrpy3Kka roToBOro NpoAyKTa.
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Mpouecc npounsBoacTBa OKCMAa MarHUs «MOKPbIM» Cnocobom npeactaBnseT cobom
nocnegoBaTenbHOe NPoBeAeHNE ABYX XUMUYECKUX peaKkLmii:

1) cnabo 3K30TepMUYECKON peakuuMy B3aUMOAENCTBMS pacTBoOpa xfopuaa MarHusi ¢

pacTBOpPOM rmapoKkcnga HaTpmud B COOTBETCTBUU CO CrieayrlwnM ypaBHEHNEM peaKUNn:

MgClz + 2NaOH = Mg(OH)2 + 2NaCl + 3,0 k[x/monb;

2) yMEepEeHHO 3HOOTEPMUYECKON peakuun germapatauum ruapokcmaga MarHust ¢ nony-

YeHnem oKCunaa MmarHmda B COOTBeTCTBMU CO CcrnieayrlwmnmMm ypaBHEHNEM peaKunn:

Mg(OH)2 = MgO + H20 - 81,6 KI/MOfb.

OcHoOBHOE TexHonorn4yeckoe O60pyD,OBaHMe, ncnoJsib3yemoe npu npon3BoacTtBe OKCU-

Aa MarHus «MoKpbiM» crnocobom, npueeaeHo B Tabnuue 19.

Tabnuua 19 — OcHOBHOe TexHororn4yeckoe obopygoBaHue, UCnonb3yemoe npuv Npon3BOACTBE

oKkcnaa MmarHna « MOKpbIM» crnocobom

HanmeHoBaHue

obopynoBaHus

HasHavyeHune

obopynoBaHus

TexHonorn4yeckune

XapaKkTepucTmkmn

C6opHMKKM (EMKOCTN) Xpa-

HeHus buwoduTa

XpaHeHune pactBopa buwodu-

Ta

Pabouas TemnepaTypa —
10°C—40°C

C6opHuKM (emMKOCTU) Xpa-

HeHunst 46%-Hon LWeno4vun

XpaHeHue pacTeopa Lwenoyu

Pabouyas TemnepaTypa —
20°C—40°C

C6opHMKKM (EMKOCTH) Xpa-

XpaHeHue n pasbaBneHue

Pabouas TemnepaTtypa —

HEHWs pacTBOpa Lenoyn |pacTteopa Lenoym 20°C—80°C
PeakTopbl cnHTE3a CuHTe3 rmapokcuaa marHus Paboyas Temnepatypa —
20°C—60°C

CrycTuTenb pagnanbHbIii
C BpallaroLLmMmcs ckpeb-

KOBbIM M€XaHNU3MOM

CrylieHne cycneH3um rnapok-

cnga Mmardunsa

Paboyas TemnepaTypa —
20°C—40°C

COOopHMKM cycneH3nn rma-

C6op 1 XxpaHeHue cycneH3nm

Pabouas TemnepaTtypa —

pokcuga MmarHus rmapokcmnaa marHms 20°C—40°C
dunbTp-npecchl Mem- dunbTpauusa n npombiska rma- | Mnowanb punsTpaumm —
BpaHHbIe poKCUaa MarHus 600-900 m?

JIeHTO4YHbIN TpaHcnopTep

TpaHcnopTUpoBaHue Keka rma-

poKkcnaga MmarHuma

CKOpOCTb ABMXXEHNSA NEHTbl —
0,1 m/c

Penynbnatopsbl ¢ acpdek-

TUBHOW MeLLankon

Penynbnauns (oTMbiBKa) rma-

POKCHnOa Mmardma ot Xrnopmoos

Paboyas Temnepatypa —
20°C—40°C
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HanmeHoBaHne HasHaudeHune TexHonornyeckune
obopynoBaHus obopynoBaHus XapaKTepPUCTUKN
KoHBenep NeHToYHbIN TpaHcnopTupoBaHue Keka rua- | [NponssoanTesibHOCTb —
poKcuaga MarHus 10 M3y

MHoronogoBas neyb C ne-
pemMeLunBaloLLNM YCTPOK-

CTBOM U ropesikamm

OGxur (kanbuUMHaUUS) rMapokK-
cnga marHuna npm 700 °C —
1150 °C

Ot 8 go 18 nogos.; TemnepaTy-
pa— 150 °C — 1150 °C

OxnaguTenb okcuaa mar-

HUA

OxnaxgeHue okcuaa MarHus

YcTaHoBKa (hacoBku n

nanneTnpoBaHNA MELLKOB

dacoBka okcuaga marHus B

MeLUKN N nanneTnpoBaHmne

KomnnekTHasa yctaHoBKa

YcTaHoBka (bacoBku B

KOHTENHepbI

dacoBka okcuaa marHusi B

MSTKME KOHTEMNHEPDI

KomnnekTHas YCTaHOBKa

2.1.2.1 O6wee onucaHue npouecca npMemMa, XpaHeHUs 1 NOAroTOBKN CbIpbA

MogroToBka MCXOQHOrO pacTeopa duwoduTa, Kak npasunio, npeaycmatpmeaeT unb-
Tpauuo pactBopa OT MexaHudeckux npumecen. Kpome TOro, noarotoeBka pactBopa 6u-
lWohuta MOXET BKIYaTb MpeaBapuUTeSibHYI0 OYMCTKY OT NpuMecn cynbgaToB MarHus w
HaTpUsA C LENbo nony4vyeHnss 6onee Ka4eCTBEHHOINO M YMCTOrO MCXOOHOrO Cbipbs. MICXoaHbIN
pactBop 6uwoduTa noctynaeT B NPOU3BOACTBO NO TPyOONPOBOAY UMK B aBTOUUCTEPHAX OT
npeanpuaTusa-nocTaBLmKa.

MogroToBka MCXOQHOMO pacTBopa rMapoKcuaa HaTpus, Kak npasuno, npegycmartpusa-
€T NPUemM UCXOOHOro KOHLEHTPUPOBAHHOIO pacTBopa rmapokcuaa HaTpua ¢ MaccoBown Aoren
NaOH po 47,0 %, ero dpunbTpaumio OT MeXaHU4YeCKMX Npumecen n nocnegyrouiee pasdas-
neHne obecconeHHoM BOAOW, KOHOAEHCAaTOM WM MPOMbIBHOW BOAOW (CO CTagum MPOMbIBKU
rmgpokcuaa marHus) oo nonyveHust pactBopa HeobBXOAMMON KoHUeHTpauuun (go 17 mac. %
NaOH). Kpome Toro, onga ncnonb3oBaHUsA Ha cTagun penyrnbnauun rmgpokcuaa MmarHms B oT-
AerlbHOM eMKOCTHOM obopyfoBaHun n3 6onee KOHUEHTPUPOBAHHOIO pacTBopa LWeoyun no-
nyyatT pasbaBneHHbI pacTBOp rmagpokcmaa HaTpus ¢ maccoon gonern NaOH He meHee
0,01 %.

McxogHbIn pacTBop LWeno4vm noctynaeT B Npon3BoaCcTBO No TpybonpoBoay, Unn B Xe-

JIE3HOOOPOXHbIX LIUCTEPHAX, UM aBTOLMCTEPHAX OT NpeanpuaTnuAa-nocTaBLUMKa.
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Ob6ecconeHHas Boga uMnu KOHOEHCaT MOCTynakT B €MKOCTM — COOPHMKN MpOM3BOa-
CTBa OKCMAa MarHus no Tpybonposoay OT NpeanpuaTUs-MOCTaBLUMKa UK OT COBCTBEHHOTO
NpPOu3BOACTBA.

[Ana XpaHeHns UCXOOHbIX PacTBOPOB GULWOMUTA, KOHLEHTPUPOBaHHOM 1 pa3baBneH-
HOW LWEenoYm Ncnosb3yeTcs obbIMHOE EMKOCTHOE 000opyaOBaHME.

[aHHasa cTagnst xapakTepuayeTcs HU3KUM YAernbHbIM PacxXxo4oM TEMNOoBOW 3HEPrun m
3NEKTPOo3Heprnmn, Heobxoammon ana paboTel MeLanok 1 HAHOCHOro obopyaoBaHWs, a Takke
BECbMa HU3KMM YPOBHEM 3mMuUCCUM B aTMocdepHbii Bo3gyx. CTouHble BOAbI M MPOM3BOA-

CTBEHHbIE NOTEPU Ha JaHHOW CTagum OTCYTCTBYIOT.
2.1.2.2 NoaroTtoBKa, XpaHeHMe Tonnmea

Mpn npon3BoaCcTBE OKCMAA MarHuUsi « MOKpbIM» crnocobom He TpebyeTca kakas-nmbo
cneumanbHasi NoAroToBKa UMM XpaHeHue TonnmBa — NPUPOAHOro rasa, KoTopbIv NocTaBns-
eTCa B NMPOM3BOACTBO MO rasonpoBoay, Npy HeobXxoaAMmMOCTU peayumpyeTcs npu nomMoLum
LUKadoHOro ras3operynsToOpHOro NyHKTa U NogaeTcsa B CUCTEMY ra3oBbIX rOPEfiok MHOronogo-
BOW ne4n ctagum obxura (kanbumHauumn) rmgpokcmnaa MarHus.

[aHHasa cTagusa xapakrepuayeTca MUHUMarbHbIM PacxogoM 3NEKTPOIHEPINN, a Takxke
OTCYTCTBMEM 3MUCCUM B aTMOCKEpPHbIN BO3AYyX, OTCYTCTBMEM CTOYHbLIX BOA W MPOU3BOA-

CTBEHHbIX NOTEPb.
2.1.2.3 CuMHTe3 u cryweHue cycrneH3uu ruapokcmuaa MarHus

CuHTE3 cycneHaun rmgpokcuaa MarHusi OCyLLECTBMSETCA, Kak NpaBunio, B HENpepbIB-
HOM peXume C UCMONb30BaHNEM HECKOSIbKMX PeakToOpoB, CHAGXEHHbIX NepeMeLLmBaoLwLmnmm
yCTponcTBamu, Npu Temnepartype peakumoHHon cpeabl B npegenax 40 °C — 60 °C. lNpoTe-
Karowlas peakums obmeHa siBnsetca cnabo 9K30TepMUYECcKon, B CBS3M C 3TUM MpeaycMoT-
peHa gononHuUTenbHasa nogaya napa B peakTopbl CMHTe3a NOoA CNoW XXWAKOCTU Ansa nogaep-
XaHus TemnepaTypbl B 3adaHHOM Auanas3oHe. [1pogomkKnTenbHOCTb CUHTE3a CyCneH3un
rmgpokcuga maramsa npu temnepatype 40 °C — 60 °C 0bbl4HO cocTaBnsieT He MeHee 1 u.

Mony4eHHasi cycneH3ns C MacCcoBOM AoNen rmapokenaa marHns B npegenax 4,5 % —
5,0 % 13 peakTopa CMHTE3a HaNpPaBnseTCs B CTyCTUTENb-OTCTOMHUK AN CrylieHns (ocaxae-
HUA) Nog AencTBmem cunbl TsHkecTu. CrylweHHas CycneH3ns rmapokcnaa MarHus U3 HUXKHen
4YacTu CryCTUTENs HanpaBnseTCs Ha CTaaumio unbTpauun 1 NPOMbIBKU. BepxHun ocseTneH-
HbIW CrOW, NpeacTaBnswWmn cobon pacTteop xnopuaa Hatpusi ¢ maccoson gonen NaCl go

10,5 %, HanpaBnsaeTcs B COOPHUK BOAHO-COMNEBOro pacTteopa.
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[laHHasa cTagus xapakTepusyeTcsl YMepeHHbIM YAenbHbIM pacxogoM TEMNOBOWN 3Hep-
ru B BuAe napa, HeobxoanmbIM Ans nogaep)kaHust 3agaHHOM TeMnepaTypbl CUHTe3a, yme-
PEHHbIM yAENbHLIM PACXOAOM 3NEKTPO3IHEPrUM Ans paboTbl MeLwanok U HaHOCHOro obopy-
[AOBaHMsl, a Takke BECbMa HU3KUM YPOBHEM 3MUCCUM B aTMOCKEPHbBIN BO3AYX U OTCYTCTBU-
eM NPOM3BOACTBEHHbIX NOTeEPb. PaccmaTprBaemas cTaanst XxapakTepuayeTcs Takke caMbiM
OonbliMM BKNagoM B obOpa3oBaHME CTOYHbLIX BOA MPOM3BOACTBA, MPUM 3TOM OCHOBHbIM
HanpaBneHveM yTunm3aumMm o6pasyoLLMXCS CTOMHbIX BoA, NPeACTaBnsoLWmMX cobo BoAHbIN
pacTBop xropuaa Hatpusa ¢ maccoson goneit NaCl go 10,5 %, siBnseTcs MCMonb3oBaHue
3TUX BoA B npouecce Oobblum paccona xnopuaa HaTpus MeToaoM NOA3EMHOrO Bbillenayu-

BaHUA kKameHHou conu (ranuta, NacCl).
2.1.2.4 ®dunbTpauma 1 NpoMbiBKa rmapokcuaa Mmariusi Ha punbTp-Npecce

CryweHHast cycneHsus rmgpokcnga marims punbTpyetca Ha ounbTp-npeccax B ne-
pUoOaNYECKOM peXxuMe C NonydYeHneMm oTunbTPOBaHHOIO OcCaZKka rMapokcnaa MarHus (Keka)
M MaTOYHOro BOAHO-COMEBOro pacTBOpa, KOTOpbIM HanpasnseTca B COOpPHUMK BOAHO-
conesoro pacteopa. OTPUNbTPOBaHHLIN OCaAoK (KeK) NMPOMbIBAETCS HenocpeacTBEHHO Ha
unbTp-nNpecce € UCMOfb30BaHMEM NPOMbIBHOM BOAbI C HU3KOW KOHUEHTpauMen Xnopuaos,
KoTopas obpasyeTcs Ha BTOPOW cTagmu ounbTpaumm n NpOMbIBKU rMapoKeuaa MarHus.

O6pasytoLwascs npy nepson unbTpaunm NPoMbIBHas BoAa Mpu BbICOKOM 3HAYEHUU
3M1EeKTPMYECKON NPOBOAMMOCTU (BbICOKOW KOHLIEHTpauuu Xnopuaos) HanpaesngetTcs B cbop-
HUK CTOYHbIX BOA C LEfbl OYUCTKU UNU SanbHENLWero Ncnonb3oBanus. Npu HM3KoM 3Haye-
HUW yaenbHOW NPOBOAMMOCTU 0Bpasyolascs NpOMbIBHAs BOAA HanpasBnseTcs Ha CTaguto
CYHTE3a rmgpokcuaga marHus ang pasbaBneHus ICXOOHOro pacTBopa KOHLEHTPUPOBAHHOM
LLIeNOYN Ha cTagum npuema 1 NOAroTOBKM MCXOAHOMO ChipbSl.

[MonyyYeHHbIN NPOMbITLIN 1 NOBTOPHO OTXKAaTbI KEK rTMAPOKCHMAA MarHust HanpasnseTcs
npu NOMOLLM crneunanbHOro NeHTOYHOro TpaHcnopTepa Ha CTaguio penynbnauuun, npu 3ToMm
Ha BbIXOAEe W3 NIEHTOYHOro TpaHcrnopTepa, Kak npaBuno, yCTaHaBnvMBalT YCTPOUCTBa ANS
paspyLUeHNs1 CNPEeCcCOBaHHbIX NAAacTUH (BpMKETOB) Keka rmapoKcuaa MarHusl.

[aHHasa cTagust xapakTepusyeTcsl YMEPEHHbIM UMM HU3KUM YAeNbHbIM NoTpebreHnem
9NEKTPOIHEPTUN U TENNOBOW IHEPIUU, HU3KUM noTpebneHnem ob6OpOTHOW BOAbl, BECbMa
HU3KUM YPOBHEM 3MWUCCUN B aTMOCHEPHbLIN BO3OYX U CYLLECTBEHHOM (PaKTUYEeCKOW Unun no-
TeHUManbHON 3MUCCUEN CO CTOYHbIMM BOA4AMM B BuAe MaTOYHOro BOOHO-COMEBOro pacTteopa
N NMPOMbIBHbIX BOA cTaguu punbtpaumn. NponsBoACTBEHHbIE NMOTEPU HA 3TOM CTaguu, Kak
npaBuo, HECYLLEeCTBEHHbI N CBA3aHbl C NEPUOANYECKON 3aMeHOM OTpaboTaHHON UNbTPO-

BanbHOW TKaHW unbTp-npecca, coaepxallen YyacTuupbl LeneBoro npoaykra.
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2.1.2.5 Penynbnauus ruapokcuaa MarHusi

Ctagua penynbnauum ruapokcuaa MarHus ocyLecTBrseTcs ¢ Lenbio 6onee nonHoro
yaoaneHua xriopyga HaTpusa 13 nonynpoaykrta — rmapokeuga marHusa. Penynbnaumna rugpok-
cvaa MarHus NpoBOAUTCA NpU TemnepaType OKpyxatoLwen cpeapl C Mcnonb3oBaHnem crnabo-
ro pacTteopa rmgpokcuaa Hatpus ¢ maccoBsomn gosien He meHee 0,01 % B annapaTte ¢ adpdek-
TMBHbIM NepemeLlLnBaloLLM yCTPoNcTBOM. COOTHOLLIEHME UCXOOHOMO Keka rmapokcuaa mar-
HUA 1 pa3baBneHHOro pacTteBopa rmapokcuaa HaTpusa cTporo kKoHTponupyetcs. Obwas npo-
AOSMKUTENbHOCTb CTaguun penynbnauun coctaenseT He 6onee 1 .

CycneHaunsa penynbnMpoBaHHOIO MMMAPOKCMAA MarHUS HanpasnsieTcs Ha CcTaguto no-
BTOPHON ounbTpaumm n NPOMbIBKM Yepea NPOMEXKYTOUYHbIN COOPHUK CYCMNEH3NN.

[aHHasa cTagusa xapakTepusyeTcsa HU3KUM yaernbHbIM NoTpebneHneM aneKkTpo3Hepruu,
MWHUManbHbIM YPOBHEM 3MUCCUN B aTMOCKEPHBbIN BO3AYX U OTCYTCTBUEM KakKMX-NMBO npo-

N3BOACTBEHHbIX NOTEPb N CTOYHbLIX BOA.
2.1.2.6 dunbTpauma penynbnMpoBaHHON CYCMNEeH3Un rmgpokcuaa MmarHus

PenynbnupoBaHHaa cycneHaus rvgpokcuga MarHua unbTpyeTcs Ha  unbTp-
npeccax B NepruoaMyYeckoM pexmMme C NoydyeHneM Keka ruapokcmaa marHusa n pasbasneHHo-
ro BOOHO-CONEBOro pacrteopa (unbTpaTa), KOTOpbI HanpaBnNsAeTcsa Ha CTagui CUHTEe3a
rmgpokcnga marHus gns pasbaBneHns UCXOOQHOro pacTBopa KOHLEHTPMPOBAHHOW LLENOYM
Ha cTagum npuvema u NMOAroTOBKM MCXOAHOrO Cbipbst MO0 MCNonb3yeTcsi NpyM NPOMbIBKE Ha
cTagun nepson unbTpauun. MonydeHHbIM KeK rmapokcuaa MarHus npoMbiBaeTcst Heno-
CpencTBEHHO Ha unbTp-Npecce ¢ Ucnonb3oBaHMeEM Tennon obecconeHHonm Boabl (40 °C —
50 °C) Oo [OoCTMXKEeHus1 3adaHHOW OCTaTOYMHOM KOHUeHTpauumn xnopugoB. ObGpasyouasncs
npu 3TOM NPOMbIBHasl BoAa HanpaensieTcss Mo B COOPHUK CTOYHbLIX BOA C LIENbI OYUCTKU
N ganbHenLWero Ucnonb3oBaHus, NMMOO Ha CTaguilo CUMHTE3a rmapokcuaa MarHusa ans pas-
0aBneHnsa MCXOQHOro pacTBopa KOHLUEHTPUPOBAHHOM LWENOoYM Ha CTaaum npuema wu noaro-
TOBKW MCXOAHOIO ChIPbA.

[aHHas cTagusa xapakTepu3yeTcsi YMEPEHHbIM UMW HU3KUM YAernbHbIM NoTpebneHnem
3EKTPO3HEPrUN 1 TEMIOBOW 3HEPTUN, HU3KUM NOTPebneHmeM NTbLEBOW BOAbI, OCHOBHbLIM MO
BKNagy W 3HauuTenbHbIM noTpebneHmem obecconeHHoW BoAbl AMs MPOMbIBKM Keka (4o
50 m%/T npoaykTa), BeCbMa HU3KUM YPOBHEM 3MUCCUU B aTMOC(EPHbIN BO3AYX U YMEPEHHOM
dakTU4eckor Mnn NoTeHumanbHOM 3MUCCUEN CO CTOYHbIMM BoAamu B Buae pasbaBneHHoro
BOOHO-COMEBOro pacrteopa (unbTpaTta) M NPOMbIBHbLIX BOA CTagun dunbTpaumn. [pouns-

BOOCTBEHHbIE MOTEPU Ha 3TOM cTaguun, Kak npaBuio, HeECyWEeCTBEHHblI U CBA3aHbl C Nepuno-
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ANYECKON 3amMeHOon OoTpaboTaHHOM (UNbTPOBANbHOM TKaHW UNbLTP-NPEcca, coaepXallen
YacTuubl LienieBoro nNpoaykTa.

[MonyyYyeHHbIN NPOMBITBIA KEK TMAPOKCUAA MarHus HanpasfisieTca Npyu NOMOLLM cneuu-
anbHOro Kopob4yaToro NEeHTOYHOro TpaHcnopTepa Ha ctaguio obxura (kanbLumMHaLmMm) rmapok-
cunga marHus. Ha Bbixoge M3 NEeHTOYHOro TpaHcrnopTepa, Kak npaBuio, yCTaHaBnMBaloT

YCTPOWCTBA AN pa3pyLUEeHUs CpeccoBaHHbIX NNACTUH (BPUKETOB) Keka rmapokcuaa MarHus.
2.1.2.7 O6xur (KanbuMHauusa) ruapokcmaa marHus

O6xur (kanbuMHaUMS) rMAPOKCMAA MarHusi ¢ NOMy4YeHneM OKCuaa MarHUsa OcyLlecTB-
ngeTcs, Kak NpaBuno, B MHOronogoBow nevn ¢ obwmm ymcrnom nogos ot 6 go 18. Mpouecc
obXxura NOMHOCTLI0 aBTOMAaTU3NPOBaH M yNpaBnseTca crneunanbHOW aBTOMaTU3NPOBaHHON
cucteMon. Kek rmgpokcnga marHusa co ctagun ounbTpaumm noctynaet npyu NOMOLM TpaHC-
nopTepa B creumanbHbln ByHkep, OTKyaa npu noMoLLM crneuuanbHOro LWiamMoBOro Hacoca
nogaeTca B MHOrornoAoBsyk neyvb. MHoronogosas neyb OBObIMHO BKMOYaeT B cebsa cnepyto-
LLMe y3rbl N CUCTEMBDI:

- FTOJTOBKY neyu;

- KOXXyX Me4yn ¢ nogamu, UMerLwMMn OrHeyrnopHyo oyTepoBKy;

- LeHTparnbHbI Bars;

- CUCTeMy noJayun oxnaxaarollero Bo3gyxa u Bo3ayxa Ansi FOpeHus;

- CUCTEMY ra3oBbIX rOperok;

- CUCTEeMY OTBOA OTXOASLINX ra3o0B.

B MHOronogoBom neyun 3a c4eT CKUraHus NPUPOOHOro rasa B M30bITKe BO3ayxa Noa-
aepxuBaeTtca TemnepaTtypa B npegenax 150 °C — 1100 °C, npuyem BO3gyX, nogaBaeMblit
Ha ropersku, dopMmnpyeTca U3 AByX NOTOKOB: U3 aTMOCKEPHOro BO3ayxa U U3 ropsidero Bo3-
ayxa, obpasytouierocst Npyn oxnaxageHun LeHTpanbHOro Bana neyu.

Kek rugpokcuaga marHusa nogaeTcsa CBepxXy Ha BHYTpeHHun kpyr noga Ne 1 mHoronogo-
BOW Meyun, C KOTOPOro OH 3aTeM MOCTynaeT Ha BHELLUHUA KPYr HWXEe pacrofioXXeHHOro noga
Ne 2. Ha noge Ne 3 oGxuraemblt MaTepuan CHoBa NOAAeTCs Ha BHYTPeHHUI Kpyr. Mo Takomy
NPUHLMNY YepenoBaHus obOXuraembli MaTepun OBWXKETCHA Yyepe3 MHOronofoBYk Mneyvb U B
KOHLIe KOHLOB BbIBOAMTCS C MOCMe4Hero noga nedym no pasrpy3oyHomy xenoby Ha cneuu-
anbHbIM LUHEKOBLIN KOHBewep. [lpeBpallieHve Keka rmgpokcuaa MarHua B OKCUA MarHus
OCYLLECTBNAETCA B MHOrONo40BOW NeYn B HECKOSTbKO 3TanoB cneayowmm obpasom:

- Ha nogax Ne 1 1 Ne 2 npomcxoguT CyLlKa BNaXXHOro ruapokcnaa MarHus;

- 06xur (KanbumMHaums, germgpartaumsa) rugpokcMga MarHus NpovMcxoguT npy Temne-

paTtypax 700 °C — 1100 °C Ha cpegHux nogax neyu;
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- obpasoBaHue okcmaa MarHus ¢ 3agaHHbIMM NokasaTensamMu yaenbHOM NOBEPXHOCTU U
aKTUBHOCTM npouncxoaut npu Temnepatypax 700 °C — 1100 °C Ha HMXHUX nogax neyu;

- NpeABapuUTeNbHOE OXNaXAeHNe OKCMaa MarHnsa Ha NocnegHeM HKHEM MOAE NMeYun.

YnpaBneHue TemnepaTypon Ha Kaxgom oborpeBaeMoOM Nofe neymn OCyLlecTBnsieTcs
nytTemMm perynmpoBaHus o6beMHOro pacxoga nNpupoaHOro rasa u Bo3gyxa, NofaBaeMblX Ha
ropenku.

Bpemsa npebbiBaHMs obxuraemoro matepvana B MHOronodoBOM Neyun onpenensieTcs
4YaCTOTOW BpaLLEHUs1 LeHTpanbHOro Bana, Kofim4ecTBOM KpblIfibeB CKpeOKOB, TMMOM M pacno-
NoXeHMeM nonacten ckpebkoB, a Takke CBOMCTBaMW (BNaXXHOCTbK, AUCMEPCHOCTLIO) UC-
XOOHOrO Keka.

C nocnepgHero noga ne4yv, Ha KOTOPOM NMPOUCXOAUT npefBapuTeNbHOE oXnaxaeHue,
oKkcua MarHus ¢ Temnepartypoun He 6onee 500 °C no pasrpy3o4HOMY Xenoby BbIBOAUTCA Ha
LLIHEKOBbIN KOHBENEP CUCTEMbI OXITaXKAEHUSA NPOoayKTa.

[aHHas cTaguns xapakTepusyeTcs CyWeCTBEHHbIM WUAW yMepeHHbIM noTpebneHnem
3NEKTPO3HEPTNN, OCHOBHbIM M 3HAYMUTENbHbIM MNOTPebneHnem TEensoBOW 3HEpruM B BUAE
NPUPOAHOro rasa, cambiM BbICOKMM YPOBHEM 3MUCCUWN 3arpsi3HAOLWMX BELLECTB B aTMO-
cepHbIn BO3ayX ¢ AbiMoBbIMK razamu (CO, NO, NO2, CH4, CO2) u Beibpocamu nbinin MgO u
OTCYTCTBMEM 3MUCCUWN 3arpA3HSIOLNX BELECTB CO CTOYHbIMW BoAamu. [1pon3BOACTBEHHbIE
noTepu Ha 3TOW CTaguu, Kak NpaBumo, HECYLECTBEHHbI U CBA3aHbl C NEPUOONYECKON YMCT-
KOW TEXHONOrM4yeckoro obopyaoBaHms OT OTNIOXKEHMI NPOAYKTA.

O6pasylowmecs Ha 3TOM CTagun NPOMBbILUNEHHbIE BbIOPOCHI, coaepKalme nbifib OK-
cvaa MarHusi U AbIMOBbI€ rasbl, HAaNPaBMSTCA Ha cucteMy obecnbiNMMBaHUS OTXOOALMNX ra-

30B 1 peunpkynauum noinu (cm. 2.1.2.10).
2.1.2.8 OxnaxaeHue okcuaa MarHusa

Okema marHud, NoCTynalwLwmMii NO LUHEKOBOMY KOHBEWEpY M3 MHOronoAoBOM Neuw,
HanpaBnNseTca B CMECUTESNbHbLIA LHEK M garnee B cneumarnbHbld OXnaguTenb, KOTOpbIn
oxnaxnaeTcss 060poTHOM BOAOW. B cmMecuTenbHOM LLUHEKE NPOUCXOOAUT CMELLEHNE ropsivero
oKcuaa marHusi, NocTynaroLwero M3 MHOronogoBOW MeYvn, N OXSaXOeHHOro okcuaa marHus,
nocTtynarowiero n3 OyHkepa oxnakgeHHOro NpoaykTa, C Lernbl OXNaXaeHust ropsiyero oKcu-
Aa marHm4. lNonyyeHHbIn B pe3ynbTaTe CMELUeHUs YaCTUYHO OXIaXKAEHHbIW 40 TemnepaTty-
pbl He 6onee 140 °C — 145 °C okcuag MarHua nocTtynaeT B chneumarnbHbIn oxraguTens,
CHabXeHHbI POTOPHON Cnupanblo, B KOTOPOM NPOUCXOAUT OXMaXaeHWe npoaykTa 4o Tem-

nepatypbl He 6onee 90 °C.
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OxnaxgeHHbIN OKCuA MarHust U3 oxraguTerns npu NOMOLLW LWHEKOBOro nutatens Bbl-
rpy>kaeTcsi B MPOMEXYTOuYHbIA OyHKep, OTKyaa Mo LUHEKOBOMY KOHBeWepy HanpaBnsieTcs B
npueMHbIn ByHKep cUCTeMbl MHEBMOTPAHCMNOPTA U Aanee Ha CTaauto hacoBKM, XpaHEHUS U
OTrpy3Ku roTOBOro nNpoaykra.

[aHHas cTagus xapakTepusyeTcsl HU3KMM YPOBHEM MNOTPebrieHns anekTpo3aHepruu,
yMepeHHbIM YpoBHEM NoTpebrieHns o6opoTHOM BOAbI ANS OXNaXOeHUsa, OTCYTCTBUEM IMUC-
CUN 3arpsi3HAOLLNX BELLECTB CO CTOYHbIMM BOJAMU, a TaKKe OTHOCUTESTbHO HU3KOW 3MUCCU-
e NbiM B aTMOC(epHbIN BO3AYyX BCneacTBUE MPUMEHEHUS CUCTEMbI OMUCTKM BO3dyxa OT
nbinn okcnga marHusa (cm. 2.1.2.10). NpoM3BOACTBEHHbIE NOTEPM HA 3TOW CTaguu, Kak npa-
BWIO, HECYLLLECTBEHHbI M CBSI3aHbl C NEPUOANYECKON YNCTKON TeXHoMornyeckoro obopyaosa-
HUS OT OTNOXEHUN NPoAyKTa U Nepuoanmveckon 3aMeHon OTpaboTaHHbIX PYyKaBHbIX OUIb-

TPOB.
2.1.2.9 ®acoBKa, XpaHeHue (CKnagupoBaHMe) U OTrpy3Ka roToBoro npoaykra

[OTOBbIN OXNaXOEHHbIN OKCUA MarHust U3 npuemHoro OyHkepa npwu NomMoLM cneuu-
anbHOro nuTaTtena nogaeTcs B CUCTEMY MHEBMOTpPaHCNoOpTa, rge NoTOKOM OCYLUEHHOro Tex-
HOJTOrMYECKOro Bo3gyxa TpaHCnopTMpyeTcsl B CUOCHl. 3aTeM NPOAYKT NOCTynaeT B cneuu-
anbHbIN ByHKEp, U3 KOTOPOro NpY NOMOLLM LHEKOBLIX NUTaTENen NocTynaeT Ha oacoBKy.

B 3aBuMcMMOCTM OT 3a4aHHOrO BUAA ynakoBKM OCYLLECTBNAKT MO0 dhacoBKy NnpoayKTa
B MeLLKM Maccon no 20 Kr ¢ nocreayrwmm nannetuposaHmeM, nmbo hacoBky B MSArKME KOH-
TenHepbl. PacoBaHHbLIN OKCUA MarHUS TPaHCNOPTUMPYETCS Ha cKrag roToBOW MpoayKumn npu
nomoLum anektponorpy3ymnkoB. OTrpy3ka npoaykTa Ha aBTOTPAHCMNOPT NoTpedbutens Takke
OCYLLECTBNAETCSA SNEKTPONOrpy3ymkaMmmn npu NoOMOLLM NOrpy304HOro naHayca.

Bo3gyx oT nHeBMOTpaHCcnopTa NOCTynaeT U3 CUITOCOB Ha OYUCTKY B KacceTHble usib-
TPbl, NOCME Yero Npu NOMOLLX BEHTUIIATOPOB BbibpacbiBaeTCca B aTMocepy.

[aHHas cTagusa XxapakTepu3yeTcsi OTHOCUTENIbHO HU3KUM YpPOBHEM mnoTpebneHus
3MEKTPO3HEPrUKN, NOTPEONEHNEM OCYLLEHHONO TEXHONOrMYeckoro Bo3gyxa AN MHEBMOT-
paHcnopTa, OTCYTCTBUEM 3MUCCUM 3arps3HSOLLMX BELLECTB CO CTOMHLIMW BOAMU, a TaKxe
OTHOCUTESTIbHO HMU3KOW 3MUCCUEN MNbINM B aTMOCKEpPHbIA BO34YyX BCrEeACTBME MPUMEHEHUS
3P PEeKTUBHON CUCTEMbBI OYUCTKU BO3ayXa OT NbiM okcuaa marHms (cm. 2.1.2.10). MNMpowuseoa-
CTBEHHbIE NOTEPU Ha 3TOW CTaguW, Kak NpaBuIio, HECYLLECTBEHHbI U CBA3aHbl C Nepuognye-
CKOM YNCTKOW TeXHONormyeckoro obopyaoBaHnsa OT OTMOXEHUM NpoaykTa U Nepuogmyeckomn

3aMeHOWN KaCCeTHbIX UMK pyKaBHbIX (PUNbTPOB.
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2.1.2.10 CBegeHunsa o6 ncnonb3yemMom npupoaooxpaHHOM o6opyaoBaHUm

OTxogsilime 13 MHOronodoBONM MeYn NPOMbILSIEHHbIE BbIOPOCHI, coaepkalume Mbifb
OKCMAa MarHusi U AbIMOBbIE ra3bl, MOCTYMNAOT MO ra3oxoAy B 3NEKTPOMUIbLTP Ha OYUCTKY OT
NbINu.

Ha ctagun oxnaxpeHusi okcuaa MarHus NpUMeHsieTCs CUMCTEMa OYUCTKU ropsivyero
BO34yxa OT MblfiM OKCMAA MarHusi C UCMonb30BaHWEM pPyKaBHOMO ounbTpa ¢ Nepuoanyeckom
pereHepaunein puUnbTPYIOLLNX 3NEMEHTOB U BO3BPATOM NPOAYKTa B TEXHONOMMYECKUI LUK,

Ha ctagmu gacoBku roToBOro npoaykta NPUMEHSIETCS CUCTEeMa OYUCTKU BO3dyxa OT
MbiN OKCUAA MarHus ¢ UCMonb30BaHMEM (pUIbTpa KacCeTHOro CUIIOCHOTO, KOTOpPbIA Heno-
CPEACTBEHHO CBSA3aH C CUIOCOM.

B tabnuue 20 npeacrtaBneHo npupogooxpaHHoe obopyaooBaHue, npegHasHavyeHHoe

OnAa O4YUCTKUN NPOMBbILLUJTEHHbLIX Bbl6pOCOB npon3BoAcTBa OT 3arpA3HAKLLNX BELLECTB.

Tabnuua 20 — lMNpupogooxpaHHoe 06opyaoBaHMe NPOU3BOACTBA MMAPOKCHAA MarHUS

OKCunaa marHumA

HavnmeHoBaHwue HasHaueHve TexHonornyeckme
obopynoBaHus obopynoBaHus XapaKTepPUCTUKN
anekTpodunbTp OuuncTka BbIOPOCOB OT NbIN Temnepatypa — go 300 °C —

400 °C; nnowaab NoOBEPXHO-

cTV — 0o 2400 m?

PunbTp pyKaBHbIN

OuncTka BbIGPOCOB OT MNbifn

OKCunaa marHumAa

Temnepatypa — He 6onee
200 °C

PuUnNbTp KACCETHLIN CU- Mnowaab
30 m%;

40 M3/

OuuncTtka BbIOPOCOB OT NbINK PUNbTPOBaHUA —

TTOCHBbIN oKcuaa marHus obbemMHbIN  pacxon —

MpupogooxpaHHoe obopyaoBaHMe AN OYUCTKU CTOYHbIX BOA4 B CaMOM MPOU3BOACTBE
OKCMAa MarHusi NPakTUYEecKU He UCMONb3yeTcsl, NOCKOMbKY 06pasylolmnecs CTOYHblE BOAbl,
cofepxalliye B Ka4ecTBe OCHOBHOIO 3arpsA3HAIOLLIEro BeLecTBa Xnopua HaTpus, Kak npasu-
No, UCMonb3YyTCS NPU NPOU3BOACTBE paccoria Xxnopuaa HaTpust MeToAoM MoA3EMHOro Bbi-
LienayYnBaHns conu. Xo3sancTBEHHO-ObITOBLIE CTOYHbIE BOAbI, OOpa3syloLlIMecs B pesynbraTe
AeATenbHOCTU NnepcoHana Nnpou3BOACTBA, HanpaBnsalTCA Ha BGMONOrMYeckme OYUCTHbIE CO-

OpyXeHuA opraHnsauumu, OcyLLl,eCTBJ'IFI}OLLI,eﬁ BoAoOOTBEAEHNE U OYHNUCTKY CTOYHbLIX BOA.
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2.2 OnucaHue TeXHONIOrM4YeCKUX NpoLeccoB, UCMONb3yeMbIX B

HacCTosLee BpemMA npu npon3soacTtee rmapoKkcunga marHms

B HacTosiem nogpasaene paccMaTpuBalOTCS TEXHONOMMYECKNE NPOLECCHI, OCHOBHOE
N npupoaooxpaHHoe obopyaoBaHME NPOM3BOACTBA MMApoKcHAa MarHWsi «MOKPbIM» CroCo-

oom.

2.2.1 OnucaHue TexXHONOrM4eCcKMNX NpoLeccoB, UCMOSb3yeMbIX B HacTosLee

BpemMA nNpu npoun3BoacTee rmapokcnaa MarHmAa «k MOKpbiIM» crnoco6om

TexHonornsa Npom3BoacTBa rMapoKcuaa MarHMs « MOKpbIM» Cnocobom 3akrntovaeTcs B
nocregoBaTeNibHOM peanusaunn criegyLwmx TEXHONOrM4ecknx CTagui:

- NPUeM, XpaHeHMe 1 NOAroToBKa (OMMCTKA) MCXOAHOro pacTteopa buwoduTa;

- NpueM, xpaHeHue, punbTpaumss n pasdbasneHne UCXO4HOro pacTBopa rmgpokcmaa
HaTpus;

- CUHTE3 CYCNeH3uu rMapoKcaa MarHus;

- aBTOKNaBMpPOBaHME CyCNeH3nn ruapokcuaga MarHums;

- OXNaXaeHue CyCneH3nm ruapokcuaa MarHus;

- hunbTpoBaHWE M NPOMbIBKA rMApoOKcMaa MarHmsi Ha punbTp-npecce;

- CyLWKa 1 namernbvyeHve rmgpokcmaa MarHus ¢ BO3MOXHOM NOBEPXHOCTHON 06paboT-
KOW YacTul moandumkaTtopamu;

- (pacoska, xpaHeHwue (CknagnpoBaHne) N OTrpy3ka roToBOro NPoaykKra.

Mpouecc nponsBoACTBa rMApPOKCMAA MarHUs «MOKpbIM» cnocobom npeacTaBnsieT co-
OOl OCyLLEeCTBNEHME XUMMYECKON OOMEHHOW peakuumn, XapakTepu3ylLencsa He3HauynTenb-

HbIM 3K30TEPMUYECKUM 3P DEKTOM, B COOTBETCTBMU CO CMEAYIOLLMM YPaBHEHNEM:
MgClz + 2NaOH = Mg(OH)2 + 2NacCl + 3,0 k[x/monb
OcHoBHOe TexHomnorndyeckoe obopyaoBaHue, UCnonb3yemoe npu NpousBoAcTBE rma-

poKcuaa MarHms «MOKpbIM» cnocobom, npuseaeHo B Tabnuvue 21.

Tabnuua 21 — OcHOBHOe TexHorormyeckoe obopygoBaHue, UCNoSb3yemMoe Npu Npou3BoacTBe

rmgpokcmaa marHus

HanmeHoBaHue HasHavyeHune TexHonornyeckne

obopynoBaHus obopynoBaHus XapaKTePUCTUKN

C6opHMKKM (EMKOCTN) Xpa- | XpaHeHne UCXOAHOro pacTtBo- |Pabovasa Temnepartypa —

HeHna buwoduTta pa buwoduta 10°C—40°C
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lNpodomkeHue mabnuusi 21

HanmeHoBaHue

obopynoBaHus

HasHayeHune

obopynoBaHus

TexHonornyeckune

XapaKkTepucTukmn

C6opHMKM (EMKOCTH) Xpa-

HeHuns 46%-Hon Lweno4vun

XpaHeHne UcxXogHoro pacTBo-

pa LLeno4u

Pabouas Temnepatypa —
20°C—40°C

C60opHUKM (eMKOCTHU) Xpa-
HeHus pa3baBneHHOro

pacTBopa Lienoyu

PasbaBneHne n xpaHeHne

pacTBopa Lienoyu

PaGouas Temnepatypa —
20°C—80°C

PeakTopbl cnMHTE3a

CuHTes CcycneH3nn rmapokcuga

MarHumA

Paboyas Temnepatypa —

He 6onee 60 °C

COOopHMKKM cycrneH3nn rmg,

poKCcnga marHus

XpaHeHune, Harpes unmn oxna-
XOeHue CycneH3nn rmapoKcu-

Aa MarHus

Pabouas Temnepatypa —
80°C—90°C

ABTOKIaBbl C nepemMeLumn-

BalOLLMMMN YCTPOMUCTBAMMU

ABTOKNaBMpPOBaHWE CyCNEH3UN

rmapokcuaa MarHus

[laBneHne — He 6onee
1,2 MlMNa. Paboyas Temnepa-

Typa — He b6onee 195 °C

C60opHMKM cycneHauun rma-

pOoKCnga marHus

Mprnem n oxnaxgeHue cycnex-

3 rmnapoKkcnga MmarHums

Pabouyas Temnepatypa —
40 °C — 105 °C

TennoobMeHHUKN

OxnaxaeHue cycrneH3um rua-

pokcnga MmarHma

Mnowagb noBepxHOCTU Ten-

noobmeHa — 15-50 m?

dunbTp-npecchl

dunbTpaumsa 1 npombiBKa rma-

POKCnaga marHus

Mnowagb NnoBepxXHOCTU PUnb-

Tpauun — 1o 500 m?

EmkocTn obecconeHHon u

I'IpOMbIBHOIZ BOOblI

rlpl/leM N XpaHeHne Boabl Ansd

NMPOMBbIBKU KEKa

Pabouyas Temnepatypa —
20°C—50°C

KoHBenep NeHToYHbIN

TpaHcnopTupoBKa Keka rma-

pokcuaa MarHust

Ob6bemHas nponssoanTenb-

HocTb — 10—15 m3/y

TennoobMeHHUK KOXyXo-

TpybuaTbIn

HarpeB BO3AyxXa ObIMOBbIMU

razamm

PaGouas Temnepatypa —
400 °C — 450 °C

["openku rasosble

C>xuraHme npmpogHoro rasa

ANs HarpeBa Bo3ayxa

TennoBas mowHocTb (900—
1000) kBT

POTOpHO-BI/IXpeBaFI Merlb-

HUUa C nogorpeBaTternem

CyLuka, nsmenb4yeHue u no-
BEpXHOCTHasa obpaboTka rna-

poKcuaa MarHusi

Ob6beMHas nponsBoguUTESb-
HOCTb no Bo3ayxy — 20 000—
30000 m3/y
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OkoHyaHue mabnuubi 21

HavnmeHoBaHwue HasHauyeHue TexHonornyeckme
obopyaoBaHus obopyaoBaHus XapaKTepUCTUKN
Knaccudgmkatop Knaccudgmkauusa namenbyeH- |YacrtoTa BpalleHus knaccudum-
Horo Mg(OH)2 kaTtopa — 1450 MuH™!
Cwunocbl ¢ BUGpaTopom 1 | XpaHeHne npoaykTa Paboyas TemnepaTtypa —
NHeBMONyLLKaMn 20°C—40°C
YcTaHoBka (bacoBku n dacoBka (ynakoBka) rotoBoro | KomnnektHas ycTtaHoBKa
nanneTnpoBaHus npoayKTa B MeLUKn
YcTaHoBKka (bacoBku B dacoska (ynakoBka) npogykrta |KomnnekTtHas yctaHOBKa
KOHTENHepbI B KOHTENHEpPBI

2.2.1.1 ObLwwee onucaHue nNpouecca npuemMa, XpaHeHUs1 U NOATOTOBKU CbIpbsi

MogroToBka MCXOQHOro pacTeopa duwodguTa, Kak npasunio, npegycmatpmeaeT unb-
Tpauulo pacTeBopa OT MexaHudeckux npumecen. Kpome Toro, nogrotoeska pacrtesopa 6u-
lWouta MOXEeT BKIYaTb NpeaBapuTesibHyl0 OYMCTKY OT NpuMecn cynbgaToB MarHus w
HaTpUs C Lenblo nosnyvyeHnss 6onee Ka4eCTBEHHONO M YUCTOrO UCXOOHOro Cbipbs. VICXoOHbIN
pactBop 6uwoduTa noctynaeT B NPON3BOACTBO NO TPyOONPOBOAY UMM B aBTOUUCTEPHAX OT
npeanpusaTUa-nocTaBLLMKa.

MogroToBka MCXOQHOMO pacTBoOpa rmapokcuaa HaTpus, Kak npasuno, npegycmartpusa-
€T NPUemM UCXOOQHOro KOHLEHTPUPOBAHHOIO pacTBopa rmapokcuaa HaTpmus ¢ MaccoBown Aoren
NaOH no 47,0 %, ero dpunbTpaumo OT MeXaHU4YeCcKnx npumecen n nocregyrouiee pasdas-
neHne o6ecconeHHon BOAOW, KOHOAEHCATOM WM NMPOMbIBHOW BOAOW (CO CTaaum MPOMbIBKM
rmopokcnaa marHust) 4o nonydeHus pacteopa Heob6XoaAMMOM KOHUEHTpaumn. McxogHbli pac-
TBOP LLENoYM NOoCTynaeT B NPOM3BOACTBO MO TPpybBonNpoBoAy WU B XENe3HOLOPOXHbIX Lu-
CTepHax, Unu aBToOUUCTEPHAX OT NPeanpUATUS-NoCTaBLLKKA.

O6ecconeHHas Boga unm KOHAEHcaT NOCTynarT B NPOM3BOACTBO No Tpybonposoay oT
npeanpusaTMs-nocTaBLMKa Unn oT CO6CTBEHHOIO NPOM3BOACTBA.

[ns XpaHeHus1 CXOAHbIX pacTBOPOB GuwoduTa, KOHUEHTPUPOBAHHOW U pa3baBneH-

HOW LLIenoYm ucnonb3yeTcs 0bbl4HOE eMKOCTHOE 06opyaoBaHue.
2.2.1.2 NoaroToBKa, XxpaHeHWe TonNMBa

B npousBoacTBe ruapokcuaa MarHusi «MOKpbIM» criocobom He TpebyeTtca kakaa-nnbo

cneunarnbHad NoarotoBka UM XxpaHeHune tonnmBa — nNpupoaHoro rasa, KOTOprVI nocrtynaet
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Mo rasonpoBoAy OT NpeanpusTUS-NoCcTaBLLMKa, NPM HEOOXOAUMOCTM peayumnpyeTcs npu no-
MOLLM LIKAOHOrO ra3operynsiTopHOro MyHkTa nMbo HenocpeaCcTBEHHO WCMONb3yeTcs Mnpu

NPON3BOACTBE Ha CTanN CYLLKU rMOpoKcMaa MarHusi B pOTOPHO-BUXPEBOWN MeENbHULIE.
2.2.1.3 CnHTEe3 cycneH3nm ruapokcuaa MmarHus

CuHTE3 cycneHaun rmgpokcuaa MarHusi oCyLLeCTBNSETCH, Kak NpaBunio, B HENpepblB-
HOM peXume C UCMNOSb30BaHNEM HECKOSIbKMX PeaKkTOpPOB, CHAGXEHHbIX NepeMeLLBaoLLNMM
yCcTpoucTBamu, Npu Temnepartype peakumoHHon cpeabl B npegenax 40 °C — 60 °C. lNpoTe-
Katowasa peakums obMeHa siBnsieTca cnabo 3K30TEPMUYECKON, B CBA3U C 3TUM B pPeaKkTopsbl
CMHTEe3a NpeaycMoTpeHa AOMNoNHMTEeNbHaa nogada napa ans nogaep)kaHus TemnepaTypbl B
3ajaHHOM AmnanasoHe. [lonyyeHHas cycneH3usi rTMApoKCcMaa MarHus HanpasnsieTcst B Npo-
MEXYTOYHbIN oborpeBaembli COOPHMK AN NpeABapUTENbHOrO NogorpeBa CyCrneH3uu Ao
80 °C — 90 °C nepepf cTagnen aBTOKNaBMPOBaHUS.

MpoAoMKUTENBHOCTL CUHTE3a CYCMEeH3Un rmapokcuaga mMarHust obblMHO cocTaBnsieT
He MeHee 1 y.

[aHHas cTagns xapakTepu3yeTcsl YMEepPEeHHbIM YAerbHbIM pacxogoM TENnOBON 3Hep-
mMn B BUAe napa, HeobxoaumMbIM AN NOAAEPXXaHUSA 3a4aHHOW TemnepaTypbl CMHTe3a 1 no-
AOrpeBa CyCrneH3nn, yMepeHHbIM yaenbHbIM pacxogoM 3MeKTpoaHeprum ans paboTbl MeLla-
NOK 1 HaHOCHOro obopyagoBaHUS, a Takke BeCbMa HM3KUM YPOBHEM 3MUCCUMM B aTMocdep-

HbI BO3ayX. CTOYHbIE BOAbI M NPOM3BOACTBEHHbIE MOTEPU HA JaHHOW CTaauM OTCYTCTBYIOT.
2.2.1.4 ABTOKNaBUpoBaHMe CYCMeH3UM rmgpokcmuaa MarHus

[aHHasn cTagms 06bIYHO OCYLLECTBSIETCA B HEMPEPLIBHOM pEeXNME B Kackage u3 cne-
umanbHbIX aBTOKABOB, pacCYMTaHHbIX Ha Heobxoammoe n3bbiTouHOEe aaBneHue (He Gonee
1,2 MlNa) n cHabXeHHbIX 3PPEKTUBHBIMU NEpeMeELLNBAOLLMMN YCTpoMCcTBaMu. Temnepary-
pa aBTOKNaBMPOBaHUS, Kak npaBuno, He npesbiwaeT 200 °C. Obwasn npoaomKUTENbHOCTb
ctagum coctaBngaeT oT 5 go 10 4. OcyuiecTBneHme 3Ton cTagnumn HeobxoomMmo Ans nonyde-
HUSA cneundnyecknx NOTPedUTENBCKNX CBOMCTB CUHTETMYECKOrO r’MApoKcuaa MarHusi, B TOM
yucrne rpaHynoMeTpun 1 yaenbHON NOBEPXHOCTU YacTuL, NPOayKTa.

[aHHasa cTagnsa xapaktepusyeTcsi OTHOCUTESTbHO BbICOKMM yAefNbHbIM pacxogoMm Ten-
FIOBOW SHEprun B Buae napa, HeobxoauMmbiM Onst NnogaepXaHus 4OCTAaTOYHO BbICOKUX TEM-
nepatyp v gasfieHUa NpU aBTOKMIaBUPOBaAHUN, YMEPEHHbIM YOerNbHbIM PacXxo4oM 3S1EKTPO-
3HEprnn, a Takke BeCbMa HU3KUM YPOBHEM SMUCCUM 3arpA3HAIOLLMX BELLECTB B aTMocdep-

HbIh BO3ayX. CTOYHbIE BOAbLI U MPOM3BOACTBEHHbIE NOTEPU HA AAHHOW CTaaun OTCYTCTBYHOT.
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I‘IonyquHaﬂ aBTOKNnaBmpoBaHHaaA CyCneH3unAa rnmgpokcmaa marHma non naBlieHUEM

HanpaBnseTcs Ha CTaaAMo OXNaXAEHUS.
2.2.1.5 OxnaxaeHue cycneH3um ruapokcuaa MarHus

CycneHaunsa rmgpokcmaa MarHus co CTaaum aBTOKIaBUPOBaHMA NMOCTynaeT B COOPHMK
CYCMNeH3nn, rae NPoUCXoanT ee YacTUYHOe oxnaXkaeHue 3a cYeT BTOPMYHOrO BCKMMNAHUS BO-
Abl. 3aTemM 4YacTMYHO OXnaXdeHHas CycrneH3usi NocTynaeT B TenIO0OMEHHUK, rae Npoucxo-
ANT fOanbHenwee oxnaxaeHue cycneHaun o temnepatypbl He 6onee 60 °C. OxnaxageHue
CyCneH3nn B TennoobMeHHUKEe OCYyLEeCTBNSAETCA C UCNOMb30BaHMEM OBOPOTHOW BOAbI, MO-
CTynaroLlen 13 ceTu npeanpuaTus.

[aHHas cTagusa xapakTepusyeTcsi OTHOCUTEITbHO HU3KMM YyAenbHbIM NoTpebneHnem
3NEKTPO3HEPTNN, YMEPEHHBIM NOTpebneHnem o60poTHOM BOAbLI AN1S OXNaXKAEHMSA CYCNEeH3UN
N OYeHb HU3KMM YPOBHEM 3MMUCCUN 3arpA3HAIOLLMX BELLEeCTB B aTMOCHEpPHbI Bo3ayx. CTou-
Hble BOAbl U NPON3BOACTBEHHbIE NOTEPU HA AAHHOW CTaauN OTCYTCTBYHOT.

OxnaxpgeHHass OO0 HeobxoouMMowm TemnepaTypbl CYCNeH3us rmapokcuaga MarHus
HanpaBnsieTcs vepe3 cneuymnanbHble COOPHUKM CyCneH3un Ha punbTpoBaHWe Ha punbTp-

npecc.
2.2.1.6 PunbTpoBaHMe N NPOMbIBKa rmapokcuaa marHus Ha punbTp-npecce

Mony4eHHas oxnaxaeHHasi CyCrneH3ns rmgpokcuaa MarHua ounbTpyeTcs Ha PuUnbTp-
npecce B NepmoaudeckoM pexume C nosiydeHmem oTdurbTPOBaAHHOIO ocajka rmgpokcuaa
MarHus (Keka) 1 MaToO4YHOro BOAHO-coneBoro pacrtsopa. OTUNAbTPOBaHHbLIM OCadoK (Kek)
NPOMbIBaeTCsl HENOCPEACTBEHHO Ha PUINbTP-Npecce C UCMNOMb30BaHNEM 0BECCONEeHHON BO-
Abl A0 OOCTMXKEHMSA 3a[aHHOW OCTaTOYHOM KOHLUeHTpauuun xnopuaos. Obpasyrowasca npu
3TOM MPOMbIBHAA BoAa HanpaBnseTca NMbo B COOPHUK CTOYHLIX BOA C LIENb0 OYUCTKN UMK
AarnbHeunwero NCnosib3oBaHus, NMMBO Ha CTagulo cMHTEe3a rmapokcnaa marHus ons pasbas-
NEeHna NCXOOHOro pacTBopa KOHUEHTPUPOBAHHOM Lenovn Ha ctagum npuema v rnoarotoBKU
NCXOOHOrO ChIpbS.

[aHHasa cTagust xapakTepusyeTcsl YMEPEHHbIM UMM HU3KUM YAeNbHbIM NoTpebreHnem
3NEKTPOIHEPTUN M TEMSOBOWN SHEPIUN, HU3KUM noTpebneHmem obopoTHOM BOAbI, OCHOBHbLIM
no BKNagy W 3HayuTenbHbIM NoTpebrneHnem o6GecconeHHon BoAbl AN MPOMbIBKM Keka (8o
40 M%/T npoaykTa), BECbMa HM3KUM YPOBHEM SMWUCCUIA B aTMOCMEPHLIN BO3AyX M Cylle-
CTBEHHOW (paKTMYECKON UNK noTeHuuanbHOM 3MUCCUEN CO CTOYHbIMW BOdaMW B BUOE Ma-
TOYHOrO BOAHO-COMEBOr0 pacTBopa W MPOMbLIBHLIX BOA4 CTagun dunbtpaumn. Npounssoa-

CTBEHHbIE NOTEPUN Ha 3TOM CTaguu, Kak npaBuiio, HeCyLleCTBEHHbI N CBA3aHbl C nepunoanye-
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CKOW 3aMeHon oTpaboTaHHON hnnNbTpoBanNbHON TKaHM PUNbLTP-NPecca, coaepXKaLlen YyacTum-
Ubl LLeneBoro npoaykra.

[MonyyYyeHHbIN NPOMBITBIA KEK TMAPOKCUAA MarHus HanpasfisieTca Npyu NOMOLLM cneuu-
anbHOro NEHTOYHOro TPaHCNopTepa Ha CTaauto CYLLKW, N3MENbYeHMUS U NOBEPXHOCTHOM 06-
paboTku. Ha Bbixoge n3 NeHTOYHOro TpaHcnopTepa, Kak NpaBuio, ycTaHaBnmBatT YCTPOu-

CTBa 41 pa3pyLLEHNs CNpecCoBaHHbIX NnacTuH (BpMKeToB) keka rmapokcuaa MarHusi.

2.2.1.7 Cyl.uxa n uamMernb4yeHune rmgpokcumaa MmarHumsa c HOBerHOCTHOﬁ

obpaboTkon yacTuy mogudmukaTtopamm

CyLuKka BNaXXHOro Keka rMapokcuaa MarHusi OCyLLEeCTBSETCS ropsyMM BO34yXOM, Mo-
ny4yaembiM Npyv NOMOLUM creunansHoro nogorpesaTtens Bo3ayxa, CHAabXEHHOro rasoBbiMU
ropenkamun. Harpes Bo3gyxa AN CyLIKM MPOMCXOOUT B cneumanbHbiX TENI00OMEHHUKaXx, B
KOTOpble MOCTyNnatT AbIMOBbIE ra3bl, NOSyYEeHHbIE B pe3ynbTaTe CKUraHus NpupogHoro rasa
B rasoBblx ropesnkax. OTpaboTaHHble ObIMOBLIE ra3bl Nocne Ten00bMeHHMKOB NPy NMOMOLLM
BEHTUNATOPA Yepe3 AbIMOBYHO TpyOy BbibpackiBatoTcs B atMmocdepy.

[ANsa CywKkn 1 namenbvyeHus rmgpokcnga mMarHua obbl4HO MCMNOMb3YHT chneumanbHble
POTOPHO-BUXPEBbLIE UMM MHbIE MESbHULbI CO BCTPOEHHBLIM KnaccudukaTtopom Yactuy. Tem-
nepaTtypa ropsiyero Bo3gyxa Ha CTaaumm CyLLKU He gorkHa npesbiwaTb 400 °C, 4Ttobbl nc-
KMIOUnTb HEeXenaTenbHy aernapartaumnio (pasnoxeHne) ruapokcmaa MarHus.

B ncnonb3dyemMbix MenbHULAX OQHOBPEMEHHO NPOUCXOAAT CyLLKa U U3MenbYyeHne rma-
poKCuaa MarHus 3a CYeT COyAapeHus BbICYLLUMBAEMbIX YacTUL, NpoayKTa U UX N3MenNbYyeHus
A0 Heob6XxoaMMOro pasmepa 4acTuu, KOTOpbIv, Kak NpaBuso, 3aBUCUT OT YacTOThbl BpaLLeHus
POTOPOB MenbHULbI. BbICyLIEHHbI NPOAYKT BMECTE C MOTOKOM BO34yxa HanpaBnseTcsi BO
BCTPOEHHbIN Kraccudukatop, rae npoucxoauT pasgeneHne npogykra no dpakumam. va-
pOKCUAO MarHus, He NpoLueaLllni Knaccudpukaumo (T. e. ppakumst U3 KpyrnHbIX YacTuy), Uc-
Nnonb3yeTcs Kak TOBApPHbIN MPOAYKT, K KOTOPOMY He npeabaBnaTca ocobble TpeboBaHus no
rpaHyfioMeTpun.

lMoTok LeneBoro npogykTta BMECTe C MOTOKOM BO34yxa C TEMMepaTypon B npegenax
90 °C — 130 °C u3 knaccudukaTopa HanpasnseTcs B pykaBHbIA PUNbLTP, B KOTOPOM NpPoOUC-
XOOUT OTAeNeHne rmapokcnaa marHusa ot Bo3gyxa. M3 HMKHen 4acTu pykaBHOro dunbtpa
OCHOBHas 4acTb NPOAYKTa Yepe3 CEKTOPHbIN nuTaTenb M pacnpegenuTenbHbli KnanaH no-
CTynaeT B 3arpy3o4Hbin OyHKep 1 ganee B cunoc. [lpyras 4acTb BbICyLUEHHOrO NpoAaykTa no-
CTynaeT B cneumarnbHbIi CMecuTenb A5 CMELUEHUSI C UCXOL4HbIM BMaXHbIM KEKOM C LieNbto

CHMXEHNA ero BA3KOCTUN U BIa>XHOCTU nepen nogadven B MenbHMUYy. BO3ﬂ,yX, OYMLLEHHbIN OT
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rmgpokcuaa MarHusa B pykaBHOM ournbTpe, Nnocrne oxnaxaeHus B TennoobmeHHuke Bbibpa-
cblBaeTcHa B aTMocepy.

[MoBepxHOoCTHast obpaboTka (MoaucuumMpoBaHme) rMapokenaa MarHUa pasnnyHbIMU
AobaBkaMu, B TOM YMCne CTeapMHOBOW KMCIOTON, CunaHammn, NpoBOANTCA HENOCPEACTBEHHO
B POTOPHO-BUXPEBOWN MEfbHULE C UCMOMNb30BaHNEM CreLmanbHbIX 403aTOPOB U/UMKN IKEKTO-
POB, MO3BONSAIOLNX HAHOCUTL MOAUMULIMPYIOLLMIA areHT Ha NOBEPXHOCTb YacTuL rmapokeunaa
MarHus.

[aHHas cTagms XapakTepusyeTcs OTHOCUTESNbHO 3HAYMTENbHbIM yaerbHbIM NoTpeb-
NIEHNEM 3NEKTPOIHEPIMM N NPUPOLHOro rasa (TEnsIOBON 3HEPrUn), HU3KUM NoTpebneHnem
000pOTHOM BOAbI, CyLLECTBEHHbBIM yaenbHbIM ypoBHEM amuccuii NOx, CO, CO2, CHa4 (gbimo-
BbIX ra3oB) N He3HauYUTerNbHbIM YPOBHEM 3MUCCUWN MbINX MMAPOKCHAA MarHust B atMmocdep-
HbI BO3ayX. CTOYHbIE BOAblI HA AAaHHOW CTaguu OTCYTCTBYIOT, @ NPOU3BOACTBEHHbIE NOTEPH,
Kak NpaBuIo, He3HauyuTeNbHbl 1 CBA3aHbl C HEGONbLLUMMYK NOTEPSMU NPOAYKTa Npu Nepuoaun-
4Yeckon 3ameHe oTpaboTaHHbIX PyKaBHbIX (PUNbTPOB.

LleneBon ruapokcua mMarHus ¢ 3ajaHHOW rpaHynoMeTpuen HanpasrsieTca Ha CTaguto

(aCoBKM, XPaHEHUS U OTIPY3KN.
2.2.1.8 ®acoBKa, XxpaHeHue (CKnagupoBaHMe) U OTrpy3Ka rotoBoro npoaykra

[OTOBbIN MPOAYKT NPX MOMOLLUM MHEBMOTPAHCMNOPTa MOCTynaeT nepBOHaYanbHO Ha
cTaguilo XpaHeHusl B CUIIOChl U 3aTeM Mpu NOMOLLM crneumanbHbiX LWHEKOB NogaeTcs Ha da-
COBKY B cneuuanbHbl (pacoBOYHbIN arperaT, obecnevmBarownn acoBky B MELUKM Unv B
MSrkue KoHTerHepsbl. [1pn dacoBke B MELIKM NapTUa NpoaykTa AOMNOSIHUTENbHO NanneTmsun-
pyeTcs.

Bo3agyx oT nHeBMOTpaHCcnopTa o4YMwaeTcsa OT Nbiv rMapoKeuaa MarHua npyv NOMOLLN
KacCeTHbIX CUNOCHbIX PUNbTPOB, Nocre 4Yero BolbpackiBaeTcst B atmocdepy.

dacoBaHHbIN NPOAYKT TPAHCMOPTUPYETCA Ha CKNag roToBOM NPOAYKLMW NpU MOMOLLU
anektponorpy3umkoB. OTrpy3ka npogykra noTpedutento Co cknaga Takke OCYLLECTBISETCH
NPV NOMOLLN 3MEKTPOMNOrpy34NKOB.

[aHHasa cTagusa xapakTepudyeTcs OTHOCUTESIbHO HU3KMM yAerbHbIM NoTpebrneHnem
3EKTPOIHEPIUN, YMEPEHHBLIM MOTPEONEHMEM TEXHMYECKOro BO3AyXa, NMPUMEHSIEMOro Ansi
NHEBMOTpPAHCNOpTa NpoAyKTa, He3HAYUTESIbHLIM YPOBHEM 3MUCCUWN MbINU TMAPOKCUOa Mar-
HUA B aTtMocdepHbIn Bo3ayx. CTOYHbIE BOAbI HA LaHHOW CTaguy OTCYTCTBYHOT, a NPOM3BOA-

CTBEHHbIE NMOTEPU, KaK NpaBuiio, HE3HAYUTEIbHbI.
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2.2.1.9 CBegeHnA 06 ncnonb3yemMomM nNpupoaooxpaHHOM obopyaoBaHum

MpumeHeHne NpMpoaoOXpaHHOro obopyaoBaHMs B AaHHOM MPOWM3BOACTBE 0OYCnoB-
NeHO HeoBXOAMMOCTbIO OYMCTKM OTpaboTaHHOro Bo3gyxa (NMPOMbILIEHHbLIX BbIGPOCOB) OT
MbINN TMAPOKCUAA MarHusi, obpasyolencss Ha cTagusix CyLKU U U3MenbYeHus rmapokcuaa
MarHusi M Ha ctagum PacoBKM FOTOBOrO NPOAYKTA, C LENbi0 CHWKEHUs 3MUCCUM B aTMO-
chepHbI BO3aYX U CHUXKEHUS NOTEPb LIeNeBoro NpoaykTa ¢ Bbibpocamu.

B Tabnuue 22 npueeaeHo npupoaooxpaHHoe obopydoBaHve, NpeaHasHavyeHHoe Ans

OYUCTKN NMPOMBbILLUJTIEHHbIX Bbl6pOCOB npon3BoacTtBa rmapokcnaa marHma ot Mblirin.

Tabnuua 22 — lMNpupogooxpaHHoe 06opyaoBaHMe NPON3BOACTBA MMAPOKCHAA MarHUS

HavnmeHoBaHwue HasHaueHve TexHonornyeckme
obopynoBaHus obopyaoBaHus XapaKTepuUCTUKK
PunbTp pyKaBHbIN OuuncTka BbIBPOCOB OT NbIK KonnyecTtBo hunbTpytomx
rMapokcmaa marHus pykasoB — 340

®dunbTp  KacceTHbI  cu-| O4YncTka BLIBPOCOB OT MbINn Mnowanb  PUNbTPOBaAHUA —
NOCHbIN rmapokcuaa marHus (ot nHes- |30 M%;, 0ObeMHbI  pacxon —

MOTpaHcropTa) 40 m3My

MpupogooxpaHHoe obopyaoBaHMe MPOU3BOACTBA MMAPOKCUAA MarHWs npegHasHade-
HO ONs OYUCTKM BO34yXa, MCMONb30BAHHOrO B Mnpouecce, OT NpuMMecen nbinv ruapokcuaa
MarHusi u NO3BONSIET COKPATUTbL AMUCCUIO B aTMOCHEPHbIA BO34YX M NOTEPU LIENEBOrO Npo-
AyKkTa ¢ Bbibpocamu.

OuunctHoe obopynoBaHue, NpeaHasHaYeHHoe AN OYMCTKM CTOYHbIX BOA, Kak npaBu-
no, B AAaHHOM MNpoun3BoacTBe He ucnonb3yetcs. Obpasyrowminca BogHO-CONEBON pacTBop U
NPOMbIBHbIE BOAbI Lienecoobpa3Ho HanpaBnsiTb HA MCNONb30BaHME Ha PacCOfONpPOMbICEN
(mponsBoacCTBO paccona xnopuaa HaTpus) NMBO Ha OYUCTHBIE COOPYXKEHUSI OpraHu3aumm,

OCYLLIECTBNSOLLIEN BOAOOTBEAEHMNE U OYUCTKY CTOUHbIX BOA.

2.3 OnncaHue TexXHONorn4YecKnx npoueccoB, UCnosfib3dyemMmbix B

HacTosilee BpemMA Npu npon3sBoactee Xnopunaa MmarHms

B HacTosilem nogpasaene paccMaTpuBatoTCsl TEXHONOMMYECKNE NPOLECCHl, OCHOBHOE
1 NpUPOAoOXpaHHOEe 0GopyaoBaHMe NPOM3BOACTBA Xropuaa MarHusi METOA0M BbiNapyBaHus

pactBopoB buwwoduTa.
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2.3.1 O6wee onucaHue TEXHONIONMYECKUX NPOLECCOB, UCNONb3yeMbIX B

HacTosilee BpeMs Npu NPpou3BoACTBe Xfiopuaa MarHus

TexHonoruna npomn3BoacTBa Xropuaa MarHmd mMeTtogomM BbinapuBaHUA pacTBOPOB ou-

LIJOCbI/ITa 3aKkno4yaeTca B nocnegoBaTenbHOM peanun3aunmn cnegyrowmx TEeXHONOMNM4eCKmnx

cTagun:

lwodurta;

NoAroTOBKa, XpaHeHue Tonnuea (NPUPOaHOro rasa);

NpueMm, XpaHeHve 1 NoaroToBka MCXOAHOro pacTeopa buwoduTa;

BbiNapuBaHue pacTBopa 6uliodurTa B BbiNapHOM annaparte C norpy>KHow roperikoin;

KpucTannmsaumsi M YelyupoBaHME WU TpaHynuMpoBaHME W KpucTannusauus 6u-

- (pacoBKa M XpaHeHue (CknagupoBaHuWe) Xxnopuaa MarHus.

OcHoBHOE TexHonormnyeckoe O60pyD,OBaHMe, ncnonb3yemMoe npu npon3soactee Xro-

pvaa MarHvust METOAOM BbiNapuBaHus pacTBOpoB buoduTta, NnpuBeaeHo B Tabnuue 23.

Tabnuua 23 — OCHOBHOe TexHororn4yeckoe obopygoBaHne Npon3BOACTBA Xopmuaa MarHms

HanmeHoBaHue

obopynoBaHus

HasHavyeHune

obopynoBaHus

TexHonorn4yeckne

XapaKTepucTmnkmn

C6opHuKkKM pacTBopa 6u-

lwodputa

XpaHeHune pactBopa buwodu-

Ta

EmkocTHOe obopynoBaHme.

Yrnepoaucras crasnb

EmkocTb pacTtBopa rma-

pokcuaa HaTpus

XpaHeHue pacTeopa Lwenoyu

EmkocTHOe o6opynoBaHue.

Yrnepoaucras crasnb

Typ6okomnpeccop

Mopaya Bo3ayxa B NMOrPY>KHYHO

ropernky

O6bemHasn NpoM3BoANTESb-
HocTb — 4000-6000 m3/y

AnnapaT BblNapHoOW C no-

rpy>kHomn ropenkown (AN

BbinapusaHue pacteopa 6u-
lwoduTa 4O NOyYeHUs rekca-
rmgparta (MgClz-6H20)

Temnepatypa paboyas

140 °C — 145 °C.
TennonponsBoauUTENbHOCTb —
1,2-2,4 MBT

Kpuctannusatop neHtou- |Kpuctannusaumsa n gpobnenue |MponssoamtenbHOCTb —
HbIN npoaykra 3500-4500 Kr/y
"paHynsTop (kanenbHo- | [paHynupoBaHue npoaykta ¢ | [pon3BoanTENbHOCTL —

pasnuBOYHas CTaHLMSA)

nocne,u,yrow,eﬁ Kpucrtanrnunia-

umen

3500-4500 kr/4. YacTtoTa Bpa-

WeHns — 5-70 MuH ™t

YcTaHoBKka (hacoBku n

nanneTnpoBaHMA MeLLKOB

dacoBka npoaykTa n nanneTtu-

poBaHne MeLLKOB

KomnnekTHasa yctaHoBKa
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2.3.1.1 O6wee onucaHue npouecca npmema, XpaHeH1MA U NOArOTOBKMU CbIpbS

McxogHbin pactBop Guwoduta obblMHO NOCTynaeT B NPOM3BOACTBO Xfiopyaa MarHus
OT pyAHuka (MecTopoXxaeHusi) buwocdumta no cneumanbHoMy Tpybonposody wnm (ropas3go
pexe) B aBTO- UMW XeNe3HO4OPOXHbIX uucTtepHax. lNMoarotoBka mMcxogHoro pacteopa 6u-
WwoduTa, Npu HeobXoAMMOCTK, MOXET npedycMaTpmBaTtb e€ro unbTpauuio OT MexaHuye-
CKMX NpUMecen, a TaKke BKIoyaTb B cebs npeaBapuUTeribHY0 OYUCTKY OT NpuMecu cyrnbda-
TOB MarHusi U HaTpus C LeNblo NONMYyYEeHUs UCXOOHOro Cbipbs ©onee BbICOKOro Kayectsa u
COOTBETCTBEHHO ©Oonee kayecTBeHHoro npogykta. OgHako ana 6GonblimMHCTBaA obnacrten
NPUMEHEHNA KpUCTannmMyeckoro xnopmaa marHusa (buwodmrta) unbTpauna u AOonOnHU-

TenbHasi 04MCTKa paccona éuwodwuTta oT cynbdaToB UNKN UHBLIX MPUMECEN He TpebyoTcs.
2.3.1.2 NoaroToBKa, XxpaHeHWe TOMNMBa

[na npousBoacTBa xnopuaa MarHus He Tpebyetcsa kakas-nnbo crneumanbHas noaro-
TOBKa UM XpaHeHWe TonnmBa — NPUPOAHOrO rasa, KoTopbli MOCTaBMSIETCS MO ra3onpoBoay
N nocne peayumpoBaHUS B ra3operynsiTopHON YCTaHOBKE WM MPOXOXAEHUS 4yepe3 punbTp
HENoOCPeACTBEHHO WUCMONb3yeTcs Mpu MPOM3BOACTBE Ha CTaauM BbiNapuBaHWUs pacTBopa

ovwoduTa B BbiNAapHOM annapaTe C MNOrpy>KHOW ropenkoun.
2.3.1.3 BbinapuBaHue pactBopa ouwocuta B BbinapHOM annapare

BbinapuBaHue pactBopa buwiocunta ocyLLecTBnNsAeTCsa B cneunanbHbIX BbiMapHbIX an-
napatax c norpyxHon ropenkon (All), kKOTopble XapaKTepuayTCa BbICOKOWN 3Heproaddek-
TMBHOCTbIO BCNEeACTBME NMPUMEHEHUS MPSIMOro Harpesa BbiNapuBaeMoro pacteopa TensoHo-
cuTteneMm — ObIMOBbLIMU ra3amu, 06pasyoLMMUCa Npy CKXUraHMm NpupogHOro rasa B O4HOM
N TOM e TexHonorndeckom annaparte. Npn 3ToM npouecc Tennonepeaayn oT TENSIOHOCUTE-
N4 (ObIMOBbLIX ra30B) K BbiMapyBaeMoMy pacTBOPY XapakTepu3yeTcsl BbICOKOM 3Heproaddex-
TMBHOCTbBIO N OTHOCUTESNBHO HE3HAYNTESbHBIMU MOTEPSIMU TEMNNOBOW AHEPTUMN.

lMpouecc BbiNnapMBaHusa pacTtBopa duwoguta peannsyeTcs B HENPEPBLIBHOM pexume
npu TemnepaTypax BbinapuBaemoro pacteopa B npegenax 120 °C — 145 °C v npu gocrta-
TOYHO GOMbLLOM M36bITKe Bo3ayxa 1 :15-17 m>. MNonyyaemblit B pesynbTaTe BbiNapyBaHus
pacnnae xnopuga marHua rekcarngpata (MgClz-6H20, 6uwoduta) nocne otaeneHms ot na-
pora3oBon CMecu (CMecu AObIMOBbIX FA30B M adpo30nis Xfopuaa MarHus rekcarvagpara)
HenpepbIBHO BbIBOAUTCA U3 annaparta U HanpasnsgeTCca Ha KpUCTannmsaTop NeHTOYHbIN ANs
Kpuctannuaaumm n YelwynpoBaHUsa Unn B rpaHynaTop C Nocnenyowen Kpuctannuaaumen Ha

JIEHTOYHOM KpucCTtTanin3aTtope.

70



UTC 21-2016

Ha ctagun BbinapmBaHuMa NPOTEKAOT MUHOPHbIE HeXenaTenbHble NpouecChl TEPMO-
rmagposi3a xnopuaa MarHus npu rnoBbILLEHHbIX TeMmnepaTtypax ¢ obpasoBaHMeEM MOBOYHbIX
npoayktos: okcuxriopuaa marHus (Mg(OH)CI), rmgpokenga mardmsa (Mg(OH)2) u xnopuga
Bogopoaa (HCI), kotopbin BMecTe ¢ 06pasyomMmmncsa npoMbiLLNeHHbIMKU Bbibpocamm (AbIMO-
BbIMM razamun) HanpaeBnseTcs Ha CTagMio MOKPOM OMUCTKM B CKpyboep BeHTypu.

OTa TexHonornyeckas cragus ABnsieTCHd OCHOBHbIM WUCTOYHWKOM 3MUCCUWN 3arpsi3Hs-
OLLMX BELLECTB B OKpY)XatoLLyto cpeny, NOCKOombKy B Hen obpasytotca 6onee 90 % no macce
BCEX MapKepHbIX 3arpAasHALWMX BellecTB npoussoactea: okcuabl asota (NOx), CO, CHa,
HCI, aspo3onb (MgCl2-:6H20) n guokeng yrnepoga (COz2), a Takke 0bpasytoTCAa OCHOBHbIE
NPOU3BOACTBEHHbIE OTXOAbl (NOTEPW) NPU NEPUOANYECKON YUCTKE annapaTtoB OT NOBOYHbIX
NPOAYKTOB U OTNOXeHu. M3 Bcex TeXHOMNOrMYeckux ctagum nNpovM3BoACTBa 3Ta CTagus Xa-
pakTepusyeTca Takke Hanbonee BbICOKMM yAerbHbIM NOTpebneHnemM 3Heprum, B TOM Yucne
yAenbHbIM pacxo4oM NpUpoaHOro rasa, HeobxoAMMOro Ansi FreHePMPOBaHNSA TEMSOBOW 3HEP-
rmn (55-110 HM3/T BuwoduTa).

Ob6pasytowmeca Ha JaHHOW CTaaun NPOMbILLSIEHHbIE BbIBPOCHI — CMECb AbIMOBbIX ra-
30B, a’po30NsA Xxnopwuga MarHusa rekcarmgpara, Xnopuga Bogopoga M napoB BoAbl —
HaNpaBnsTCA Ha YCTAHOBKY OYUCTKM MPOMBbILSIEHHbIX BbIOBPOCOB B «MOKpPbINY» CKpyb6ep
BeHTypu.

O6paasytowmecsa otxoabl oT ynucTkm Al HanpaBnAKTCA Ha pasMelleHne (3axopoHe-
HME) WUNM UCMONb3YKTCS B KadecTBE MNOMYTHOMO MPOAYKTa, HaXOAsLWEero npuMeHeHne B
OYUCTKE CTOYHbIX M NPUPOLHbIX BOA M B ApYrMx obnacTsx.

[aHHas cTagusa xapakTepusyeTcs NpakTU4ecKy NosiHbIM OTCYTCTBMEM 0Opa3oBaHus U

c6poca Kaknx-nnodo NPOMbILLJTIEHHbLIX CTOYHbLIX BOA.

2.3.1.4 Kpuctannusauus v YelwynpoBaHUe Unu rpaHynmMpoBaHue u

KpucTannusauus éuwoduTa

Pacnnae 6uwodurTa n3 BbiNnapHOro annapaTa C Norpy>kHon ropenkon nocTynaeT B EM-
KOCTb — COOpPHUK BuLiocmTa Ha CTaguo KpucTanmsaumm n YelwynpoBaHua Unn rpaHynupo-
BaHUA N KpUcTannuaaumm B 3aBMCUMOCTU OT 3aZaHHOW LeneBon ToBapHOM (hopMbl NPoayK-
Ta. Kpuctannusaumsa npoaykta, 06bl4HO OCYLLECTBNSAETCS Ha FIEHTOYHOM KpucTannmsartope,
oxnaxgaemom obopoTHOM Bogow, nNpu Temnepartype He 6onee 40 °C — 45 °C. Ha Bbixoge
N3 KpuctannuaaTtopa TBepAabl NPOAYKT NoaBepratoT uamMmenbyeHuo (4pobneHmo) npyu nomo-
LW cneumnanbHbIX YCTPOMUCTB U Apobunku. MNMonyyarwmincsa YelwympoBaHHbIA XNopua MarHus

HanpaenAalT Ha CTaauto CbaCOBKI/I N XpaHEeHUA.

71



UTC 21-2016

AHanorMyHo Npu NOMOLLM crneunasnibHOro YCTponcTea — rpaHynaTtopa — u NeHTOYHO-
ro Kpuctannmusatopa nonyvarT rpaHynMpoOBaHHbIA NPOAYKT, KOTOPbIA TakKe HanpaBnalT Ha
cTaguio oacoBKN N XpaHEHUS.

[aHHasa cTagua xapakrepusyeTcsl BeCbMa HU3KUM YPOBHEM 3MUCCUUN B OKPYXatoLLyHO
cpeay, OTHOCUTENBbHO BbICOKUM yAerbHbIM NOTpebrieHneM aneKTpoaHEPrMm No CPaBHEHUIO C
ApYyrumMu cTagmsiMm npou3BOACTBaA 3a CYET (PYHKUMOHMpOBaHUA obopyaoBaHus, noTpebns-
lOLLLEro 3TOT BMA SHEPrnn, a Takke OTHOCUTENBbHO BbICOKUM yAenbHbIM NoTpebneHnem ten-
noBOM 3Heprun (B Bmae napa), Heobxoaumon and nogaepxaHusa temnepatypbl 120 °C —
145 °C B eMKoCTAX — cOOpHUKax buwoduTa, BaHHE KpucTannmsaTopa n B rpaHynsaTtope ne-
pen kpuctannusauven. Kpome T0ro, AaHHas cTagus XxapakrepusyeTcs yMepeHHbIM noTpeb-
neHneM xosioga B BuAE 3axXOrioXeHHoM (060pOoTHOW) BOAbl, HEOOXOANUMOW AN OXNaXKAeHNS
NEeHTbI KpucTannmsaTopa, a Takke nNpakTU4ecKn NosiHbiIM OTCYTCTBMEM 0bpa3oBaHusa n copo-

ca KakMX-NMBOo NPOMbILLSIEHHbIX CTOYHbIX BOA.
2.3.1.5 ®acoBKa U xpaHeHue (CKnagupoBaHue) xnopuaa MarHus

Mony4eHHbIN YellyMpoBaHHbLIN UMW FPaHYNMPOBAHHbIA XIopua MarHus nocTtynaeT B
NMPUEMHbIN ByHKep Ha cTaauto pacoBKM B MATKME KOHTEMHEPBI UMW B MELLKU C NOCMeayLnM
nanneTMpoBaHMEM Ha creuunanbHOM MnanneToobMoTumke. PacoBaHHbLIN NPOAYKT B MSMKUX
KOHTEeMHepax Mnu nanneTax TpaHCNopTUpyeTCs Ha cknag roTOBOW MPOAYKUMU MpU NMOMOLLM
anekTponorpyaymkoB. OTrpyska napTuii npoaykTa NOTpebuTENo OCyLEecTBNAETCS Co cknaaa
rOTOBOW NPOaYKLUMK.

[aHHas ctagus xapakTepuayeTcsi HU3KUM YPOBHEM 3MUCCUUN 3arpsi3HSOLLMX BELLECTB
B OKpY)KaloLLyto cpefly, a Takke OTHOCUTENTbHO HWU3KUM yAerbHbIM pacxodoM 3feKTPO3Hep-
MK 1 OPYrnx 3HEepPropecypcoB U NPaKTUYECKM MONHbIM OTCYTCTBUMEM 0OpasoBaHus 1 cbpoca
KaKnX-riMbo NpPOMbILLIIEHHbIX CTOYHbIX BOA U OTCYTCTBMEM 0Gpa3oBaHUS OTXOAOB NPOM3BOa-

cTBa.
2.3.1.6 CBegeHnA 06 ncnonb3yemMoM NpupoaooxpaHHOM obopyaoBaHum

B coctaBe TexHONorM4eckoro npolecca NpoM3BoAcCTBa xnopuaa marHus (buwoduta)
UMeKTCAa ABe CTaauu NPUPOAOOXPAHHOrO Ha3Ha4YeHUs:

- OYNCTKa ra3o-aspo30SIbHON CMEeCK CTagun BbiNnapmMBaHus pactBopa 6MwodunTa;

- OYNCTKa NPOMbILLIIEHHBLIX BBIOPOCOB OT MbINK XSIopyaa MarHus.

[aHHble cTaguu npefHasHayeHbl AN1s CoKpaleHusi BblIOpOCOB 3arpa3HaoWnX (Bpea-
HbIX) BELLECTB B aTMOC(EpPHbIN BO3AYyX, TO €CTb HanpaBfieHbl Ha COKpaleHue 3IMUCCUN B

aTMocdepHbIn Bo3gyx. OuncTka ra3o-aspo305bHON CMeCcU CTaaun BbinapusaHus GuwoduTa
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oCyLlecTBNAeTCs nyTeM HeuWTpanusauuu xropuga sogopoga, obpasytolerocs npyu Tepmo-
rmgponuae xnopmaa marHus, cnabbiM pacTBopoM rugpokcmaa Hatpus (abcopbeHTa) no cne-

AyoLen peakuuu:
HCI + NaOH = NaCl + H20

YKasaHHasi peakumsi HeuTpanuaaumm OCYLLEeCTBNSIeTCS Ha YCTaHOBKE OYMUCTKU Mpo-
MbILUMEHHBIX BbIOPOCOB B «MOKpPOM» CKpybbepe BeHTypu nyTem MnormnowieHust XnopucTtoro
Bogopoda abcopbeHTOM, KOTOPbIN Nepnoanyeckn noallenadymBaeTcs pacTBOPOM rMAPOKCU-
Aa HaTtpua ¢ maccosoun gornen NaOH He meHee 10 % gnga HenTpanusaumm xropuga Bogopo-
aa.

OumncTKa NPOMBILLNEHHbIX BIBPOCOB OT MbINIM XNOpUAa MarHus, B YaCTHOCTU OYUCTKA
BO3ayxa, oTxogswero oT OGyHkepa u ApoOWNoK, OCyLLEeCTBASIETCS B LMKIIOHAX C BOASIHOM
NIEHKOW, rAe Nbifib XNopuaa MarHmsi ocelaeT Ha CTEHKax U CMbiBaeTCcsa BOAoW (BOAHbLIM pac-
TBOpPOM Xxnopuaa marHus). O6pasyolmnincs pactTeop xfopmaa MarHusa no AOCTUMXKEHUN Mac-
COBOW O0Mnu xnopuaa mMarHus He meHee 32 % HanpaBnsieTCa B TEXHONMOrMYECKUA LUKIT Ha
cTaguio BbiNapuBaHusa pactBopa Ouwoduta. CTOYHble BOAblI MNPW  OAHHOWM O4YUCTKE
He obpasyloTca.

Peanunsauus ykasaHHbIX NPUPOLOOXPaHHbLIX CTagun OCYLLECTBASIETCA C UCMOMb30Ba-
HMEeM npupoaooxpaHHoro obopyaoBaHus, obecneymBalroero Heobxoaumyr adeKkTns-
HOCTb OYMCTKM MPOMBbILLNEHHbIX BbIOPOCOB MPOM3BOACTBA XNOpMAa MarHust OT 3arpsAsHsito-
LUMX BELLECTB — Xropuaa Bogopoaa u xrnopmuga MarHus rekcarmgpara. TunudHoe npupono-
oXxpaHHoe obopyaoBaHMe, UCNONb3yeMOE Npu NPON3BOACTBE Xopuaa MarHusi, NpuBeaeHo B

Tabnuue 24.

Tabnuua 24 — MpupogooxpaHHoe 060pyaoBaHMe, CNoNb3yemMoe Npu NPouU3BOACTBE XNopuaa

MarHm4

HanmeHoBaHue HasHavyeHune TexHonornyeckne

obopyanoBaHuns obopyanoBaHug XapaKTepUCTUKn

Ckpy066ep BeHTypu c kan- | O4ncTka razo-adpo30sbHbIX ABCcopbeHT — BOOHbLIN pac-
neynosutenem NPOMbILLMIEHHbIX BbIBPOCOB OT |TBOp C pH B npegenax 8—
xnopuaa sogopoga (HCI) 10 en. pH; o6bemHas npous-

BOAUTENBbHOCTL — 15000 M3/y

LinknoH ¢ BogsiHom nneH- | O4ncTka NpoMbILLIEHHbIX MponsBoguTeENbHOCTL MO ra-
kown (LIBI-5) (BEHTUNALMOHHBIX) BbIGPOCOB |3y — 3000-5000 m3/y
OT Xropuaa MarHud rekcarma- | Pacxop >XuOKocTM Ha opolue-

paTa Hue — 0,10-0,25 amd/c
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MpupogooxpaHHoe obopyaoBaHue, UCNOoNb3yeMoe Npy NPOU3BOACTBE xnopuaa mar-
HUA, NpefHa3Ha4YeHo ANA OYUCTKU MPOMBbILIIEHHbIX BbIBPOCOB OT NpuMmecen xnopuaa BOAo-
poda v xrnopuga MarHusi U no3BonsieT CyLEeCTBEHHO COKpaTUTb 3MUCCUIO 3arpsi3HSOLLMX
BELLECTB B aTMOCKEPHbIN BO3QYX, @ TaKKe CHMU3UTb NOTEPU LLeNeBoro NpoaykTa ¢ Boibpoca-
MW B aTMOCEPHbIA BO3OYX.

OuunctHoe obopyaoBaHue, npegHasHavYeHHoe AN OYUCTKU CTOYHbIX BOA, B AaHHOM
Npon3BOACTBE He ucnonb3dyetcs. Obpasylolmnnca B HE3HaAYMTENBHOM KonuvecTBe oTpabo-
TaHHbIN pacTBop abcopbeHTa B BMAE CTOYHbIX BOZ HaNpaBnsieTCs B LLEHTPanvM30BaHHYO CU-

CcTemMy BogooTBeeHNA Ha 6VIOJ'IOI'VIL-IeCKy}0 O4YNCTKY CTOYHbIX BOA.

Pasgen 3. Tekylwue ypoBHU 3MUCCUUN B OKPYXKaloLLYIO cpeay U

notpeobneHus pecypcos

OCHOBHbIMM BMAAMW BO3OENCTBUSI HA OKPYXKatoLLYyt0 cpefy, CBA3aHHbIMU C MPOU3BOA-
CTBOM OKCMAA MarHusi, SBNsOTCA NoTpebneHme aHeprum 1 3arpsisHeHne atMocqePHOro Bo3-
Ayxa pasnuyHbiMK 3arpssHsLWMMKN BewecTBamu. Mpouecckl obxura marHesnta wunu rma-
poKkcuaa MarHusi CBsidaHbl C CYLLECTBEHHbIM MOTPeOreHneM SHePrn 1 ABNSIOTCA OCHOBHbI-
MW UCTOYHMKaMM BblOeNeHNs1 1 BbiIGPOCOB 3arpsi3HSOLLNX BELLECTB B aTMOCHEpY.

Ctagus obxura marHesmTa «Cyxum» CrMocoOOM SIBMSIETCS OCHOBHbIM MOTpebuTenem
SHEpPrMM N OCHOBHLIM UCTOYHWKOM BblAeNeHNsi BbIOPOCOB 3arpsi3HAOLWMX BellecTs. BTopuy-
Hble MpoLeccbl — CTagun TPaHCMNOPTMPOBaHWS, APOGNEHNs, FPOXOYEHUs, U3MENbYEHUS Cbi-
pbsi, BbIFPY3KM, OXMaxaeHusl, knaccudukaumm, acoBkM MU CKNaanpoBaHUs NpoaykTta — Xa-
PaKTEPU3YIOTCS MEHBbLUMM OGBbEMOM 3MUCCUIA B OKPYXXaloLLylo cpedy M MEHbLUMM YPOBHEM
notpebnenusi aHeprun. ObpasoBaHNe CTOYHbIX BOA B AAaHHOM MPOU3BOACTBE BECbMa He3Ha-
YUTENbHO U B OCHOBHOM MPeACTaBNeHO XO035MCTBEHHO-ObITOBLIMW CTOYHBIMM BOAAMW OT Ae-
ATeNbHOCTM NepcoHana npon3BoacTBa.

Crtagus obxura (oervapatauun) rmapokcuaa MarHusi «MOKpbIM» CMOCOBOM Takke siB-
NAETCs OCHOBHbIM MOTPEBUTENEM 3HEPINM U OCHOBHBLIM UCTOYHMKOM BblOENeHMs BbIGpOCOB
3arpsisHsaoWmMX BewecTs. [lpyrve ctaguMm npou3BOACTBa OKCMAA MarHuUst « MOKPbIM» CMNOCO-
60M — cTagumu cuHTE3a CyCneH3uu rmapokcuaa MarHus, dounbTpauumn, penynbnaumm, npo-
MbIBKM rmapokcuaa mMarHus, knaccudukauumn, hacoBkn U CKagnpoBaHUs roTOBOMO NPOAYK-
Ta — XapakTepu3yrTCS MEHbLUMM YPOBHEM 3MUCCUI B OKPYXKaloLLyH cpedy U MeEHbLUUM
YpOBHEM MOTPEONEeHNs 3HEeprum, 3a WUCKMYEHMEM cTaguin unbTpauun, penynbhnauum u
NMPOMbIBKM MMAPOKCUAA MarHusi, KOTOpble XapaKTepusytTcs 06pas3oBaHMEM 3HAYUTENbHOMO

KOoJin4yeCcTtBa CTOYHbLIX BOA, coAep Xallnx Xnopuma Hatpud. OCHOBHbIM HanpaslieHneM yTurin-
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3aUmMmM 3TUX CTOYHbIX BOA SBMSAETCHA UX UCMOMb30BaHMe Npu NPpoM3BOACTBE paccona xnopuaa
HaTpUss MeToOOM MOA3EMHOrO BblleradnBaHus kaMmeHHon conu. B aTom cnyvae amuccus
3arpsA3HAOLLMX BELECTB CO CTOYHBbIMW BO4AMW CBOOMTCA K MUHMMYMY W BKNOYaeT B cebs
BOAOOTBEAEHME XO3SMCTBEHHO-ObITOBbLIX CTOYHbIX BOA, 0Opasylolmxcs OT LAeATeNbHOCTH
nepcoHana npou3BOACTBA.

OCHOBHbIM BMOOM BO3LEWCTBMS Ha OKpPYXXaloLlyl cpefy, CBSA3aHHbIMU C Mpou3Boa-
CTBOM MMOPOKCMAA MarHus «MOKpbIM» Cnocobom, aBnsieTca notpebneHne aHeprum. YpoBeHb
3arpsisHeHNss aTMoCcepHOro Bo3gyxa npu npou3BOACTBE MMAPOKCUAA MarHus CyLeCTBEHHO
HWXe, YeM NMpu NPOU3BOACTBE OKCMOA MArHUS «CyXMM» UM «MOKPbIM» crnocobamu un, B oc-
HOBHOM, CBSI3aHO C BbIOpOCaMu 3arpsi3HAOLNX BELLECTB CTaaun CYLLKU rMApoKCMaa MarHus.
Kpome Toro, ctagmuv dounbTpaumm n npoMbIBKM MTMAPOKCUAA MarHUa xapaktepusyTcs obpa-
30BaHMEM 3Ha4YUTENbHOro KONMMYecTBa CTOMYHbIX BOA, coAepawmx xnopug HaTpusa. OcHoB-
HbIM HanpaBfieHWEM YTUNM3aLMM 3TUX CTOYHbIX BOA SBMSETCS MX UCMONb30BaHUE Npwu Npo-
N3BOACTBE paccosnia xropvaa HaTpus MeTooM NoA3EeMHOro BbilenadnBaHUs KaMeHHOW Co-
nn. B aTom cny4ae ammccna 3arpssHSoWLmMX BELWECTB CO CTOMHbIMM BO4aMU CBOAUTCS K MU-
HUMYMY W BKIoYaeT B cebst BogooTBeAeHne X039MCTBEHHO-ObITOBLIX CTOYHbIX BO4, 0bpasy-
OLLMXCS OT AeATeNbHOCTU NnepcoHana Npon3BoACTBa.

OCHOBHbIMM BraaMun BO3LAENCTBUSA Ha OKPYXKaKLLYO cpefdy, CBA3aHHbIMU C NPon3BOa-
CTBOM XJlopuaa MarHus, sensoTcsa notpebneHve aHeprum B Buae notpebneHus npupogHoro
rasa v 3arpsi3HeHne aTtMoc(epHOro Bo3gyxa MapKepHbIMU 3arps3HALWUMN BellecTBamu,
o6pasyoLwmMMncs Npu CKMraHMm NPUPOAHOro rasa, U XnopucTbiM BOAOPOAOM, 06pasyowmm-
Cs B BUAE NPMMECK Npu HE3HAYMTENbHOM rMAPONN3e guxnopuaa MarHus B npouecce ynapum-
BaHWA pactBopa buwoduTa.

K NpOMBbILLNEHHBIM UCTOYHUKAM SMUCCUI B OKPYXatoLlyto cpeay unm obbektam Hera-
TMBHOMO BO3[ENCTBUSA Ha OKPYXXaKLLYK cpefdy OTHOCATCS nobble npeanpuaTne, yCTaHOBKa,
neyb, TEXHONOMMYECKMI NPOLECC, NPON3BOACTBEHHbIA OOBLEKT, NOTpebnsawwme anekTpuye-
CKYI0 M/nun TENMOBYIO SHEPTUIO, U BbIAENAIOWNE B OKPYXaIOLWLYIO Cpeay 3arpasHsowme Be-
LLiecTBa B BUAe BblIOpPOCOB B aTMOCHEPHbLIN BO3AYX, COPOCOB CTOYHbIX BOA B BOAHbIE OObEK-
Tbl U B BUAE OTXO40B NPOU3BOACTBA N NOTPeOneHns, KOTopble Nogsexar pasMeLLeHnto, yTu-
nmsaumm mnn obesBpexnBaHnio. KOHKpPETHbIE MCTOYHUKM 3MUCCUA — 3TO Npeanpuatus,
OCyLLeCTBNALME NHBEHTapu3auunio BbIBPOCcoB / cOPOCOB 3arpsi3HAOLLNX BELLECTB, OTXOA0B
N cneumanbHbIA y4eT aMUCccUin (NPON3BOACTBEHHbIA 9KONOMMYECKUN KOHTPOSb) OT UCTOYHU-
KOB HeraTMBHOro Mnun ntoboro TeXHOreHHOro BO3AencTBms. Ha OCHOBaHMM yka3aHHOro yyeTa
3MMCCUIN NO NPESNPUATUSM OTpacnuy 1 Gbina BbINOMHEHA OLEHKA TEKYLLMX YPOBHEN SMUCCUN

B OKpY>KaloLLlyto cpeay U NoTpebrneHns pecypcos.
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3.1 TeKywme ypoBHM IMUCCUN B OKPYXKaloLLyO cpeay u

ﬂOTpEGﬂeHMﬂ pecypcoB npu npoun3soactee oKkCnga mMmarHms

3.1.1 Tekywime ypoBHU 3MUCCUU B OKPYXKaIOLLYIO cpeay U noTpebneHus

pecypcoB npu npou3BoacTtBe oKkCcnaa MarHUA «Cyxmm» cnoco6om

3.1.1.1 NoTpebneHue cbipbeBbIX MaTepuanoB Npu NPoOU3BOACTBE okcuaa

MarHusi «Cyxmm» cnocooom

Mpw BbICOKMX TemnepaTtypax marHesut (kapboHat marHus, MgCOzs) TepMuyeckn pas-
naraetcs Ha marHesmo (MgO) u amokeung yrnepoga (CO2). C y4eTOM MOSISAPHBLIX Macc uc-
XOOHOTO CbIpbs U 0BpasyloLmXca NPOAYKTOB peakLmMm MOXHO paccyntatb CTEXMOMETpuYe-
CKkne (TeopeTnyeckme) KonmyecTBa mMarHeanmn (okcuaga marHus) u gnokcuaa yrrnepoga, nony-
Yarowmeca n3 1 monb unn u3 1 1 marHesmta (100%-Horo MgCOs). OBbLIMHO ANA Npon3Boa-
cTBa 1 T marHesum pacxogyetcs 2,5-2,8 T npupogHoOro marHeauTa (MarHe3auToBon Nopoapl) B
3aBMCUMOCTU OT €ro KayecTBa, TpeboBaHW K LLeneBoMy NPOAYKTY U TUna npuMMeHsieMon ne-
yn.

B npouecce nonHon gekapboHusauumn (pasnoxeHunsa) 1000 kr marHe3suTa (kapboHaTta
MarHus) obpasyetcs 522 kr guokcmaa yrnepoga n 478 kr okcnaa marHmsi. 9To COOTBETCTBY-
eT ToOMy, 4YTO Nnpu npomnssoacTee 1 T marHesnn ogHoBpemeHHo Bblaensetcd 1,091 T agnokcu-
Aa yrnepoga. 3To CTEXMOMETPUYECKUI NN TEOPETUYECKNIA BbIXOL NPOAYKTOB, TOrAa Kak no
aKTy UCXOAHbIA MarHe3uT COAEPXKUT 3aMeTHOE KONMMYECTBO NMPUMECEN, TaKMX KakK AMOKCug,
kpemHusa (SiOz), okeva kanbumsa (CaO) unu kapboHat kanbumsa (CaCOs), okcmp xenesa
(Fe203). B Tabnuue 25 npnBegeH pacxo OCHOBHbIX BUOOB CbIPpbSl Y BbIXOA4 OCHOBHbIX U MO-

BOYHbIX NpPOAYKTOB Npon3BOoACTBa OKCMAA MarHna « Cyxmm» crnoco6bom.

Tabnuua 25 — Pacxof cbipbs 1 BbIXO4 OCHOBHbIX U MOBOYHbIX MPOAYKTOB NPOU3BOACTBA

Cblpbe, NoNynpoayKTbl, NOO0YHbLIE NPOAYKTLI, SHEPrOpeCypChbI

EnvHuua Pacxopg (Bbixo4) Ha 1 T npoayKuunm
HanmeHoBaHue
N3MepeHns MuHMManbHbIN MakcumanbHbIN
MarHeaut Kr/T 2500 2850
[vokeua yrnepona Kr/T (1091) (1100)
[MponsBoacTBeHHbIE NOTEPU Kr/T 30 100
Kncnopoa HM3/T 15 150
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Mpon3BOACTBO OKCMAA MArHUA «CyxXMM» CnocoboM XxapakTepusyeTcs yMEpPEHHbIM Cbl-
pPbEBbLIM MHOEKCOM, Haxoaswmmcs B npegenax 2500—-2850 Kr/T.
YpenbHoe notTpebneHune CbipbeBLIX MaTtepmnanoB Ha NPON3BOACTBO 1 T OKcuMaa MarHusi

«CyX1M» crnocobom npuBeaeHo B NPUoxeHnn b.

3.1.1.2 QHepronoTpebneHne nNpu NPoM3BoACTBE OKCMAA MarHMA KCYXUM»

crnocooom

Mpon3BoACTBO OKCMAA MarHus pasfuyHbIX MapoK «CyxXMm» CrnocobomM Npoun3BOACTBa
CBSI3@HO CO 3HA4MTENbHbIM NOTpebneHnem aHeprumn, YTo OByCrnOBMEHO BbICOKOW 3HOOTEpP-
MUYHOCTbIO npouecca gekapboHmsaumm (pasnoxeHus) marHesmta (1210 k[x/kr) n Heobxo-
ANMOCTbIO JOCTUXKEHUS U NOAAEPXKaHUS BbICOKMX TemnepaTyp npouecca.

MarHesnt (MgCOs) TepMnyeckn pasnaraeTcsi Ha OKCUA MarHusa u OUMoKcua yrnepoga
npu Temnepatypax Bbiwe 550 °C. BbICOKO 3HOOTEPMUYECKUMI NpOLeCcC 3aBepLuaeTcss npu
TemnepaTtype, He npesbiwakwen 800 °C, n xapaktepusyeTcs YOENbHOW 3HTanbnuen
2803 MDx/T MgO.

[nsa npouecca o6xura BO3MOXHO MCMOMNb30BaHUE crneaylowmx BUAOB TOMAMBA: Npu-
pPOAHbIN ra3, HePTAHOW KOKC W TOMMMBHbIA Ma3yT. B Tabnuue 26 npuseneH yaenbHbIA pac-
X0, Tonnuea Ha npou3soacTeo 1 T marHesmn (MgO) ans npouecca npssMoro Harpesa (06xu-
ra). Hambonblume 3Ha4YeHus nNoTpebreHns Tonnmea OTHOCATCA K MPOM3BOACTBY MEPTBO 000-

MOKEHHOW MarHesuu.

Tabnuua 26 — YgenbHbI pacxoq Tonnmea Ana nonyvexusa 1 1 marHesun (MgoO) ([6])

YaenbHbI pacxog Tonnuea
Bua Tonnmea
MwuHMManbHbIN MakcmanbHbIn
MpupoaHsbIi ras 176 um3/T 310 HM3/T
HedtaHom Kokc 240 kr/T 393 Kr/T
TonnueHbIM MasyT 190 «kr/T 330 Kkr/T

MoTpebHOCTL B TENnOBOW 3HEPruM Ans nNpou3BOLCTBA MarHesumM coctaBndeTr 6—
12 I'Ox/T MgO n 3aBUCUT OT Takux PakTOpOB, Kak PUIUKO-XMMUYECKME CBOWCTBA U Bnax-
HOCTb UCXOAHOro MarHesuTa (BnaxHblin UNn Cyxom).

C uenbto poctmxkeHuss Gornee BbICOKOM TemnepaTypbl TOpPeHus, npeBbILatoLLemn
2000 °C, npu npou3BOACTBE OKCMAA MarHus ucnonb3yeTcs kucrnopod. Pacxoa kucnopopa
coctasnsetr 15-150 Hm3/T oboxokeHHON marHesun. MNpu aToM HeobxoaMMO OTMETUTb, YTO

Ona npon3BoacTBa cneunarbHbIX Mapok CMEeYeHHOW MarHesuu, XapaKkTepusyrunxcd BbiCO-
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KOW YMUCTOTOM U KPYMHBLIMU KpUCTaniaMun, pacxod Kucropoda MOXeT npesbiwaTts 150 HM3/T
MgO.

[ns obecnedyeHus akcnnyatauuMum ApPYroro TEXHOMOrMYECKOro M BCroMoraTerlbHOro
obopyooBaHus NpPOM3BOACTBA — CUCTEM BEHTUNSAUMM, TPaHCNOPTUPOBaHUS, (PacoBKM,
HacocHoro obopyaoBaHUsA, YCTaHOBOK OYMCTKN MPOMBbILLITEHHbIX BbIGPOCOB — UCMONb3yeTcs
3NeKTpo3aHeprus. Pacxoq anekTpo3Heprum 3aBUCUT OT TUMNa MU XxapakTepucTuk obopyaoBaHus
n coctaensaet B cpegHem 75-180 kBt-y4/T MgO unn 270-650 MDx/T MgO (ana cnevyeHHon
MarHesum).

[ns npoussBoacTBa nepuknasa (nnasneHon marHesun, FM) ¢ ncnonb3oBaHneM anek-
TPOAYroBbIX Neyen TpebyeTcsa 3HaunTenbHO Oonblue 3NeKTpoaHepruun: B npegenax 3500—
4500 kBT-4/T MgO, npu aTOM pacxop 3reKTpo3Heprun Ans npous3BoACTBa Nepuknasa OYeHb
BbICOKOrO KayecTBa MOXET MPEeBbICUTL yKa3aHHble 3HayYeHWs pacxoda B ABa pasa u bonee
(6.

YaenbHoe notpebrieHne 0OCHOBHbLIX 3HEPropecypcoB Ha NPOU3BOACTBO 1 T rugpokcunaa

MarHusi npuBedeHo B NpusioxeHnn b.
3.1.1.3 BbI6pocChbI 3arpsA3HsAOLWMX BeLWeCcTB B aTMOC(epHbIN BO3AYX

B npouecce cropaHusa TtonnmBa u obxura marHesuta o6pasyloTCs NPOMbILWSIEHHbIE
BbIOGpOCHI, cogepXalume nbifb, OKCUAbl a30Ta, AUOKCUA, cepbl, OKCUA U OMOKCcuA yrnepoaa, a
TaKKe HEeKoTopble KONMM4ecTBa MeTaHa, Yrnsa unm yrineBo4opoaoB Kak crnefcTBUEe HEemnosiHoM
KOHBEPCUM TOMMAMBA NPU CXKUTAHUN.

M3-3a BbICOKOW Temnepatypbl oObxura B neyn o6pasylolnncs OuoKcua cepbl
He CBA3bIBaAeTCH LleNeBor MarHe3men, ogHako B Criyyae, ecnu B rnedn obxura ucnosnb3yloT
MeHbLUYD TemnepaTypy, obpasylomnca OUoKkcua cepbl YaCTUYHO MOrfoLaeTcsl OKCUAOoM
MarHusi n ceasbiBaeTcsa obpasytowenca noinsto Mgo.

Bbibpockl guokcuaa cepbl Npu obxure oGyCcnoBneHbl, B NEpBYO odepeab, HanMynem
cepbl 1 ee COeaANHEHUI B UCXOAHOM MarHesuTe n/vnmn tonnuee. B oKMCRUTENbHbBIX YCIOBUAX
obXura 3T COeANHEHUS OKUCTISKOTCA KUCNOPOAOM ¢ obpasoBaHmeM anokcmaa cepbl. OObly-
HO coaepXaHne cepbl U CEPHUCTbIX COEQMHEHUI B MarHe3nTe U/unmn TonnMBe HEBENMKO, TEM
He MeHee BbIOGpoC anokcuaa cepbl, 0OYCrNOBMEHHbIN NPUCYTCTBMEM CEPbI N €€ COeQUHEHUN B
Cbipbe, MOXET cocTaBnATb okono 50 % OT cymMapHbIX BbIOPOCOB AMOKcMaa cepbl OT BCEro

npon3BoacTtBa.
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3.1.2 TeKywue ypoBHM 3IMUCCUM B OKpYXKaroLly cpeay U notpedneHus

pecypcoB npu Npou3BOACTBE OKCUAA MarHUSA « MOKPbIM» CNOCOGoM

3.1.2.1 NoTpebneHune cbipbeBbIX MaTepuanoB Npu NPOU3BOACTBe OKcuaa

MarHmsa « MOKpbIM» crnoco6om

[ns npouecca obxwura (kanbuuMHauuKn) rMapoKcuaa MarHusi, Kak npaBuso, UCMosbay-
eTcsa NPUPOAHbLIN ras. B Tabnuue 27 npmBeaeH yaenbHbIA pacXod Cbipbsi U BbIXO4 OCHOBHbIX

1 NoBOYHbIX NPOAYKTOB Npu nNpoussoacTee 1 T marHeaun (MgO) «MOKpbIM» CrocoGomMm.

Tabnuua 27 — Pacxof Cbipbsi U BbIXO4, OCHOBHbIX U MOBOYHbLIX MPOAYKTOB NPOM3BOACTBA

Cblpbe, NonynpoaykTbl, N060YHbIE NPOAYKTLI, 3HEPropecypchbl

EavHunua Pacxop (Bbixo4) Ha 1 T npoayKuum
HanmeHoBaHve
n3MepeHuns MuHUMarnbHbIN MakcumanbHbIv
Xnopua marima MgClz 100%-Hbin Kr/T 2362 2460
Mmppokeng HaTpus NaOH 100%-HbIn Kr/T 1985 2200
Xnopwua Hatpua NaCl 100%-Hbin Kr/T (2900) (3020)
Boaa npu kanbunHaumm Kr/T (446,8) (465)
[Mpon3BoaCTBEHHbIE NOTEPU Kr/T (5) (42)
ObecconeHHasa Boga M3/t 50 70
Bosagyx TexHonornyeckmm HM3/T 220 270

Mpon3BoaCcTBO OKCMAa MarHMs «MOKPbIM» CMOCOBOM XapakTepusyeTcsi OTHOCUTESNbHO
BbICOKUM CbIPbEBbLIM MHOEKCOM, Haxogswmmcsa B npeaenax 4347—-4540 kr/T.
YpenobHoe notpebrneHne cbipbeBbIX MaTtepuanoB Ha NPOM3BOACTBO 1 T rmapokcuaa

MarHma m yp,eanbM CblpbeBOﬁ MHOEKC TEXHONOoOIrmn npmuseneHbl B NPUoXeHmnm b.

3.1.2.2 QHepronoTpebneHne nNpu NpoM3BoACTBE OKCMAA MarHUA «KMOKPbIM»

crnocooom

Mpon3BoaCTBO OKCMAa MarHMs «MOKPbIM» CnocoboM MpOM3BOACTBA CBA3AHO C BbICO-
KUM ypOBHEM NOTpebneHnemM aHeprum, 4To 06ycnoBreHO 3HAYNTENbHON 3HLOTEPMUYHOCTLIO
(81,6 kx/Monb  unu
1400 kOx/kr Mg(OH)2) n Heo6xoaMMOCTbIO AOCTUXEHUS U NOAAEPKAHUS OTHOCUTENBHO Bbl-

npouecca AgernapataumMu (KanbUMHauuW) rMOpoKcMaa MarHus

COKMX Temnepartyp npouecca Ha ctaguu germapartauum (kanbumHauum) B MHOrornogoBown ne-
yn — B npegenax 700 °C — 1150 °C.
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B Tabnuue 28 npuBeaeH yaenbHbid pacxod 3Hepruv 1 Tonnvea Npu NponsBoacTee 1 T

mMarHesnn (MgO) «MOKpbIM» CNOCOBOM.

Tabnuua 28 — YaenbHbI pacxog Tonnuea Ans nonyyeHus 1 T okcuaa marHus

YaenbHbI pacxoq Tonnuea
Bup Tonnuea
MuHUManbHbIN MakcumanbHbIN
TennoBasi aHeprus 20,8 I'Mx/T 23,1 O/t
ONEeKTpPoaHeprus 700 kBT-4/T 900 kBT-y/T
MpupoaHbIii ras 800 HM3/T 1100 HM3/T

MoTpebHOCTL B TennoBon 3aHeprun (B nape) And Npoms3BoACTBa OKCuaa MarHus co-
craBndet 20,8-23,1 'x/T MgO u 3aBUCUT OT Takmx (pakToOpoB, Kak PU3MKO-XUMUYECKUE
CBOMCTBA M BNaXXHOCTb UCXOOHOrO Keka rmgpokcmaa mMarHusi, nonyyaemMoro nocne penynsna-
UMM Ha cTagum hunbTpaumm 1 NPOMbIBKN.

YpenobHoe aHepronoTpebneHme npu nNpoM3BOACTBE OKCMAA MarHMs «KMOKPbIM» CMNOCO-

6oM npeacTaBneHo B NpunoxexHum b.

3.2 Tekywme ypoBHM 3IMUCCUUN B OKPYXKaKOLLYHO cpeay u

n0Tpe6neHm| pecypcoB npu npoun3sBoactee rmgpokcumaa marHms

3.2.1 TeKkywime ypoBHU 3MUCCUU B OKPYXKaIOLLYIO cpeay U noTpebneHus

pecypcoB npu npousBoACTBE rMapoKkcuaa MarHus
3.2.1.1 NoTpebneHune cbipbeBbIX MaTepManoB Npu NPon3BOACTBE rMApPoOKcMaa
MarHus

Pacxon oCHOBHbIX BUOOB CblpbA, BbIXOO OCHOBHbIX U NOBOYHbIX npoaykTtoB npomn3Boa-

CTBa rmagpokcmaa marHus Ha 1 T npoaykTta npyBeaeH B Tabnuvue 29.

Tabnuua 29 — Pacxof Cbipbsi U BbIX04, OCHOBHbIX U MOGOYHbLIX MPOAYKTOB NPOM3BOACTBA

Cblpbe, NONynpoayKTbl, NOO0OYHbLIE NPOAYKTLI, SHEPrOpPECypPChI
Equnnua Pacxopg (Bbixoa) Ha 1 T npoaykuum
HanmeHoBaHune
N3MepeHns MuHMManNbHbI MakcumanbHbIn
Xnopwug marHma MgClz 100 %-Hbin Kr/T 1633 1860
Mopokena HaTpma NaOH 100 %-Hbin Kr/T 1372 1570
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OkoHyaHue mabnuubi 29

Cblpbe, nonynpoAayKThbl, nobo4HbIe NpoAYyKThbl, 3Hepropecypcol

Eamauua Pacxog (Bbixoa) Ha 1 T npogykumm
HanmeHoBaHue
n3mepeHuns MuHUManbHbIN MakcmnmanbHbIn
Xnopwng Hatpusa NaCl 100 %-Hbin Kr/T (2004) (2284)
O6ecconeHHas Boaa M3/t 40 60
[MponsBoacTBEHHbLIE NOTEPU Kr/T (5) (90)

Mpon3BoacTBO r’MApPOKCUAA MarHUA «MOKPbIM» CMNOCODOM XapakTepusyeTcs ymepeH-
HbIM CbIpbEBbLIM MHAEKCOM — B npegenax 3005-3276 Kr/T.
YpenobHoe noTtpebrnieHme BCEX CbIPbEBLIX MaTepuanoB Ha NPouM3BOACTBO 1 T rmapok-

cnga Mmardud npmeeneHo B NMpuinoXeHmm b.

Mpon3BoaCcTBO rMAPOKCHAA MarHUA «MOKPbIM» CMNOCODOOM XapakTepu3yeTcs yMepeH-
HbIM Cbipb€BbIM MHAEKCOM — B npeaenax 3005-3430 Kr/T.
YaenbHoe noTpebneHne BCeX CbIPbEBbIX MaTepuanoB Ha NPoOM3BOACTBO 1 T rmMapokK-

cnaa MarHn4a npmBeaeHo B NpuUiioXxXeHnmn b.

3.2.1.2 QHepronoTpebneHne npu NPoM3sBoACTBE rMAPOKCHMAA MarHusa

Tabnuua 30 — YaenbHbI pacxoq Tonnuea Ans nonyyYyeHns 1 T ruapokcuaa marHus

YaenbHbI pacxoq Tonnmea
Bup Tonnuea

MuHUManbHbIN MakcumanbHbIN

MpupoaHbIf ras 260 HM3/T 280 HM3/T

YnenbHoe noTpebneHne 0CHOBHbIX HEPropecypCcoB Ha Npou3BoACTBO 1 T ruapokcuaa

MarHusi npuBeaeHo B NpuUnoxeHun b.
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3.3 Tekywme ypoBHM 3IMUCCUUN B OKPYXKaloLLYHO cpeay u

ﬂOTpEGﬂeHMﬂ pecypcoB npu npoun3sBoacTBee Xnopunaa MmarHumsa

3.3.1 Tekywime ypoBHU 3MUCCUU B OKPYXKaIOLLYIO cpeay U noTpebneHus
pecypcoB npu NpousBOACTBe Xfiopuaa MarHus MeToA0M BbiNapuBaHus

pacTBOpoOB buwWwodhuUTa

TekyLme ypoBHM IMUCCUN B OKPYXKatoLLYO cpeany v notpebneHus pecypcos npu npo-
W3BOACTBE Xnopuaa MarHus onpeneneHbl No (akTUYecknMm LaHHbIM, npeacTtaBneHHbIMU
npeanpuatamm Poccuinckon ®egepaunm 3a 2015 roa. NponsBoacTBo xnopmuga MarHusa xa-
pakTepu3yeTcs AOBOSIbHO HE3HAYUTENbHLIM YPOBHEM 3MMUCCUIA 3arpA3HSAIOLWNX BELLECTB B
OKpY)KaloLlyo cpefy, HU3KUM CbipbeBbIM MHOEKCOM TEXHOMOMMN U YMEPEHHBLIM UITM HUSKUM
notpebrieHnem 3Heprumn, 4YTo CBSA3aHO C BbICOKOW 3HEepProadhdEeKTUBHOCTLIO BbiMapHbIX anna-
paToB c norpyxxHown ropenkon (AllN), a Takke ¢ NPOCTOTON TEXHONOMMYECKOro npouecca Bbl-

napuBaHus pacTBopoB buLioguTa.

3.3.1.1 NoTpebneHne cbipbeBbIX MaTepManoB Npu NPon3BoOACTBE Xnopuaa

MarHus

Pacxog oCHOBHbIX BUOOB CblpbA, BbIXOO OCHOBHbIX U NOBOYHbIX npoaykToB npomn3esoa-

CTBa xJfiopmaa MarHua rekcarmgparta Ha 1 T npogykta npmBegeH B Tabnuue 31.

Tabnuua 31 — Pacxof cbipbsi Y BbIXOA OCHOBHbIX M NOBOYHBIX NMPOAYKTOB NPON3BOACTBa

Cblpbe, nonynpoAaykKThbl, noGoYHbIE npoAyKTbl, 3HEPropecypcChbl

Equnnua Pacxog (Bbixoa) Ha 1 T npogykumm
HanmeHoBaHue

n3MepeHus MuHMManbHbIV MakcrumanbHbIn
PactBop xnopuaa marHms ¢ M. g. MgClz Kr/T M3/T 1555 1600
32,5 % (32,0 %) 1,19 1,21
Mmopokena Hatpma NaOH 100 %-Hbin Kr/T 0,4 0,8
Xnopwug Bogopoaa 100 % Kr/T (0,20) (0,30)
Oxkcuxnopug MarHmsa u rugpokcug mar- Kr/T (0,50) (0,90)
HWUs1 (CyMMapHo)
[MponsBoacTBEHHbLIE NOTEPU Kr/T (5) (50)

MponsBoacTBO xnopuaa MarHus rekcarngpata (buwodumta) xapaktepmsyeTca HU3KUM

Cblpb€BbIM MHAEKCOM, Haxoadawmmea B npegenax 1555,4-1600,8 kr/T.
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YaenbHbIn pacxon cCbipbd U MatepuanoB OnA nonyYeHus 1Tt xnopupa marHusa

(MgCl2:6H20) npuBegeH B npunoxeHun b.
3.3.1.2 QHepronoTpeobneHMe Nnpu NPOU3BOACTBE XJlopuaa MarHus

Mpon3BoacTBO xnopuaa MarHusi CBsI3aHO C YMEPEHHbIM MoTpebneHveMm TennoBow
3Hepruu, 4To OBYCrOBEHO HEOOXOOMMOCTbLIO BbiMapuBaHUSA BOAblI M3 BOAHOrO pacTtBopa
ouwoduTa ¢ maccoBoun gonen xnopmaa marHms B npegenax 30 % — 34,5 %.

[nsa npouecca ynapuBaHua pactBopa buwoduta ncnonb3yeTcsa TOMbKO MPUPOLHbIN
ras. B tabnuue 32 npvBeneH yaenbHbI pacxOd 3HEPropecypcoB W MPUPOAHOro rasa Ha
npou3BoACcTBO 1 T xnopuaa MarHms rekcarmapara gns npouecca npsiMmoro Harpeea pacrteopa

B annaparte BbiNapHOM C NOrPY>XHOW ropesikomn.

Tabnuua 32 — YaenbHbIn pacxon SHEPropecypcoB 1 NPMPOLHOro ra3a Ha NpoM3BOACTBO 1 T

xnopuga marHusa rekcarngpata (MgClz-6H,0)

HaumeHoBaHue Tonnmea YAenbHbIN pacxop Tonnvuea
n 3Hepropecypca MuHUManbHLIN MakcumanbHbIn
MpupoaHbIf ras 55 um® 110 Hm3
TennoBas aHeprus 0,22 I'Ox 0,60 I'Ox
ONeKTPo3Heprus 40 kBT'y 100 kBT-y
Xonop 0,27 I'Ox 0,84 I'x
Bo3agyx cxartbiit 30 Hm® 80 Hm®

3.3.1.3 BbIOpoCbI 3arpsA3HAOLWMX BeLecTB B aTMOCcepHbIN BO3AYyX NpuU

npousBoacTBe Xnopuaa MmarHumsa

OcHOBHble BbIOPOCHI MapKEPHbIX 3arpA3HSAOLWNX BELECTB, BKMOYas OKcuabl a3oTa,
oKkcug yrnepoga, MeTaH, MarHusa guxropug rekcarmgpaTt n xnopug Bogopoda, a Takke Bbl-
Opocbl guokcmnaa yrnepoga obpasyoTcs Ha CTaguu BbiNapuBaHus pacTBopa OuwoduTta B
annapaTte BbIMAapHOM C MOrpyXHon ropenkon. [locne o4ynMcTkKM 0OpasyrLwmxcs raso-
a3p030JIbHbIX MPOMBbILLUNEHHbIX BbIBPOCOB OT Xfiopmaa Bogopoaa C NPUMEHEHNEM «MOKPOro»
ckpybbepa BeHTypu 1 KanneynosBuTens 3arpssHsiowme BewecTsa BblibpacbiBaloTCA B aTMO-
chepy.

TexHonornyeckne nokasaTenu BbIOPOCOB MapKEPHbIX 3arpA3HANOLLNX BELLECTB B aT-

MOCpepHbIN BO3AyX NpuBeaeHbl B npunoxerdun [ (tabnuua O.4.1).
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3.4 MepeyeHb MapKepHbIX 3arpA3HAIOLWMX BeLeCcTB, XapaKkTepPHbIX
ANsi NPOM3BOACTBA OKCMAa MarHusi, rMapoKcuaa MarHma m xnopuaa

MarHus

B kauecTBe MapKepHbIX 3arps3HSAOWMX BELLECTB, XapakTepHblX A5 Npou3BOACTBA
oKcuaa MarHus, rmgpokcuaa MarHus, Xnopuaa mMarHug, cnefyeTt paccmaTpuBaTth BeLLECTBa,
ABNSAIOLMNECA OCHOBHBIMW KOMMOHEHTAMWN NPOMbILLSIEHHBIX BbIGPOCOB, COPOCOB CTOYHbIX BOA
N OTXOOO0B NPOU3BOLCTBA COOTBETCTBYIOLLEN NPOAYKLMU, HO, B MEPBYIO oyepedb, 3arpsi3Hs-
olme BellecTBa, cogepxalinecs B NPoMbILLSIEHHbIX BbIOpocax nNpon3sBoacTBa 1 onpenens-
tOLLIEe OCHOBHOW BKNaj B SMUCCUIO B OKPY>KalOLLYHO cpefly OT KOHKPETHOro Npou3BOACTBA.

lMepeyHn MapKepHbIX 3arpssHALWMX BewecTB Ans Npou3BOACTBa OKCcuaa MarHus
«CYXUM» MU «MOKpbIM» criocobamu, Ona Npou3BOACTBaA MMMAPOKCUAA MarHust «KMOKPbIM» Cro-
cobom, a Takke ANA NPOU3BOACTBA XNopuaa MarHua onpegereHbl Ha OCHOBaHUN «llepeyHs
3arpsAsHSAOLWMX BELLECTB, B OTHOLLEHUN KOTOPbIX NPUMEHSIOTCS Mepbl rocy4apCTBEHHOIO pe-
rynupoBaHua Poccuiickon Pepepauumn B 0b6nacTtv OXpaHbl OKpYXarlollen cpenbl», yTBep-
XOEeHHoro pacnopsbkeHnem [lpaButenbctBa Poccunckon depepauum ot 8 mona 2015r.
Ne 1316-p ([15]), C y4ETOM TEXHOMOIMYECKNX OCODEHHOCTEN KaXaoro npon3sBoacTea U npu-
BeAeHbl B NpunoxxeHun B.

[MepeyHn TexHoNormyeckux nokasartenen, nNpeacTaBfeHHbIX Anana3oHamMy MacCOBbIX
KOHLUEHTpaLUMn MapKepHbIX 3arpsasHaoLLmMX BELWEeCTB, XapakTepHbIX ANns Npou3BoACTBa OKCU-

Aa MarHus, rmapokcuaa MarHust U xnopuaa marHus, npuseaeHbl B NnpunoxeHun .

3.5 NoTtepu n oTxoAbI NPON3BOACTBA

3.5.1 nOTepVI n oTXoA4abl Nnpon3BoAacTBa oKCuaa MmarHumsa

3.5.1.1 NMoTepu n oTxoAbl NPOU3BOACTBA OKCMAA MarHUA «KCyXmmM» cnocooom

rlpOI/I3BOLI,CTBeHHbIe noTepun UM oTxoabl Npon3BoACTBaA OKCMAA MarHMA «Cyxmm» Crio-
cobom, Kak npasuno, npegcrtasrieHbl MblJiblO MarHe3nTa, nonyqaeM0|7| npn O4YNCTKE OTXoaA-
LLMX NPOMbILLJTEHHbLIX Bbl6pOCOB B ocaguTtensx nbin. B Takon nbinn B Ka4eCcTBe OCHOBHbLIX
KOMIMOHEHTOB coAepXaTcA Kap6OHaT MarHma n 4actuubl KayCTl/I‘-IeCKOI7I N 0BOXCKEHHON Mar-

HEe3unn.
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OTxoabl ynakoBku (nnacTuk, Metann, bymara, kKapToH, ApeBecuHa U T. n.) obpasyroTcs
Ha cTagun ynakoBKM M XpaHEeHWst NPOAYKUUW, a Takke Ha BTOPOCTEMNEHHbIX CTaausX MOAro-
TOBKW YNaKOBOYHbLIX MaTepuarnoB U CPEACTB MapPKUPOBKMU.

HekoTopble BMAbI NbIfIM MOXHO U PEKOMEHOYeTCsl pereHepupoBaTtb U UCNosb3oBaTh B
OCHOBHOM MPOW3BOACTBEHHOM Uukre. Kpome Toro, cobpaHHyto Mnbifib MOXXHO UCMOMb30BaTh B
KayecTBe MOMYTHOW MNPOAYKUUW MO APYromMy Ha3HadeHuto, Hanpumep, npu obpaboTke wu
OYMCTKE MPOMbILLUNEHHbIX CTOYHbIX BOA (HanpaBneHve — 3aliuMTa OKpyKawllen cpenpl).
TexHonoruum, ncnonb3yemble Ans 06paboTkyM NbiNM U APYrMX NPOU3BOACTBEHHbLIX OTXOAOB,
AOMKkHbI obecneymBaTtb Kak MOBTOPHOE MCMONb30BaHWE 3TUX OOBLEKTOB MpW NPOM3BOACTBE
TOBapPHOM NPOAYKLMK, TaK U UX MHOE MUCMNOSb30BaHMe B 3KOHOMMKE.

OGpasylolmecs nNpu NPOMbIBKE NPOMbIBHbIE BOAbl C LENbI0 YAaneHUs B3BELLUEHHbIX
BellecTB (TBepAon dasbl) HaNPaBNST HA O4YUCTKY NyTEM ceaumeHTauun. BolgeneHHble Ta-
KM 06pa3om B3BELLEHHbIE BELLECTBA XPaHAT HA MPOMEXYTOYHOM cKrage Ans AanbHenwwero

MCNONb30BaHUS B MPOLIECCE, a OYMLLIEHHYIO BOAY BO3BpaLLaloT B BO4OOOOPOTHYO CUCTEMY.
3.5.1.2 NoTepu n oTxoAbI NPOM3BOACTBA OKCUAA MarHUsl «MOKpPbIM» ClOCOGOM

[Mpon3BoACTBEHHbIE NMOTEPU UM OTXOAbl NPOU3BOACTBA OKCMAA MArHUS «MOKPbIM»
cnocobom, kak npasBuno, NpeacTaBneHbl Mbifbld OKCMAAa MarHus, Nosiy4aemMon nNpu OYUCTKE
OTXOASALMX NPOMBbILLIIEHHbIX BbIOPOCOB B 0caguTensx neinn. B Takon nbinv B KavyecTBe OC-
HOBHbIX KOMMOHEHTOB cofep)aTca okcug marHusi. Kpome Toro, Ha ctagumn cunbTpaumm u
NPOMBbIBKM rMapoKcuaa MarHusa nmetotca Hebonbline notepu (Npockinu) NpoaykTa, KoTopble
npeacTaBnAOT cOO6ON BNaXHbIN rMMOPOKCUA MarHusl.

OTxogbl ynakoBku (nnacTtuk, metann, Oymara, KapToH, ApeBECcKHa 1 T. N.) obpasyoTcs
Ha CTaguu YNakoBKW N XpaHEeHUs NpoayKuuK, a TakkKe Ha BTOPOCTEMEHHbIX CTaausax nopgro-
TOBKM YNaKOBOYHbLIX MaTepmnarnoB 1 CPeaCcTB MapKUPOBKMU.

CobpaHHyto Mbiflb OKCMAA MarHusi MOXHO U PEKOMeHAYyeTCs MCNoNb30BaTb B OCHOB-
HOM MpPOM3BOACTBEHHOM UMKne. Kpome Toro, cobpaHHyto Mbiflb MOXHO MCMNONb30BaTh B Ka-
4yecTBe NOMyTHOW NPOAYKUMM NO APYroMy HasHa4YeHuto, Hanpumep, Npu obpaboTke N OYnNCTKE
NPOMBbILLMEHHbIX CTOYHbLIX BOA (HanpaBneHne — 3aluTa oKpyatowen cpebl). TexHonornm,
ncnonb3yemble Ans 06paboTkm NbINn 1 Apyrnx NPON3BOACTBEHHbLIX OTXOL4OB, OOMXKHbI obec-
neymBaTb Kak NOBTOPHOE UCMOSb30BaHME 3TUX OOBLEKTOB Npu NpoM3BOACTBE TOBApHOW Mpo-
AYKUUK, TaK N UX MHOE UCMNONb30BaHNE B APYrMX OTPACsAX SKOHOMMKW.

CTtouHble BoAbl, 0bpasyolmnecs Ha CTagnum CUHTE3a U NPOMbIBKN rMApoKcuaa MarHus
n cogepxawme go 7,0 mac. % xnopuga HaTpusi, pEKOMEHOYEeTCs HanpaBnsTb Ha paccono-

NnpoMbICEJT B Ka4eCTBE UCXOOHOro BOAHOIO pactBopa C uesibio nontyd4eHnsa KOHUEHTPpUpoBaH-
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HOro paccona xmnopuaa HaTpud, NcnoJjib3yemoro npun npon3BoacTBe Xropa U KayCTuka MeTo-

OOM 3J1EKTpPOJIN3A.
3.5.2 nOTepVI n oTxXxoAabl npou3dBoacTBa rmapokcunaa MmarHms

Mpon3BoOACTBEHHbIE NOTEPU WM OTXOAbl NMPOU3BOACTBA MMAPOKCMAA MarHusi «MOK-
pbIM» cnocobomMm, Kak npaBusio, NpeacTasrieHbl Nbifblo TMAPOKCUAA MarHus, nosrydyaemomn npu
OYUCTKE OTXOAALMX MPOMBILLIIEHHbLIX BbIOBPOCOB B ocaauTensx nblnv wu/vunn dunbTpax.
B Takou nbinn B kKa4ecTBe OCHOBHOIO KOMMOHEHTa COAEPXUTCA MTMAPOKCU MarHusi.

OTxoabl ynakoBku (nnacTtuk, metann, 6ymara, KapToH, ApeBecnHa 1 T. n.) obpasytoTcs
Ha CTaguu yNakoBKW W XpaHEeHUs NpoayKuuK, a TakkKe Ha BTOPOCTEMEHHbIX CTaausax noaro-
TOBKW YNaKOBOYHbIX MaTepnanos 1 MapKMpoOBKU.

CobpaHHyto Mbiflb MMOPOKCMAA MarHus pekoMeHOyeTCsl MCMonb3oBaTb B OCHOBHOM
NPOn3BOACTBEHHOM LmKNe. Kpome Toro, cobpaHHyto nbifib MOXHO UCMOMb30BaTb B Ka4ecTBe
NonyTHOW NPOAYKUMM NO APYroMy HasHadeHuto, Hanpumep, Ans obpaboTkn, HenTpanmsaumm
N OYMCTKM NPOMBILLNIEHHBLIX CTOYHbIX BOA (HanpaBneHne — 3awiuTa OKpyXarollen cpeabl), a
Takke gnsa obpaboTkm n 06e3BpexmBaHNA OTXOO0B KMCIOT NyTeEM HenTpanusaumn. TexHono-
rmn, ncnonb3yemble Ana obpaboTku Nbiv U ApYyrnx NPOU3BOACTBEHHbLIX OTXOAOB, OOJTKHbI
obecneunBatb Kak MOBTOPHOE UCMNOSIb30BaHUE (PELUMKITMHI) 3TUX OOBLEKTOB Mpu NMpPOM3BOA-
CTBE TOBAPHOW NPOAYKUMU, TaK U UX MHOE NMPUMEHEHME B APYrMX OTPACISAX 3KOHOMUKK, B TOM
yucne Ang BbINONHEHNs paboT, Oka3aHUsa ycnyr.

CTtouHble Bofbl, 0b6pasyloLmnecs Ha cTagnum CUHTE3a U NPOMBIBKU TMApPOKCUAA MarHus
n cogepxawme o 7,0 mac. % xnopuga HaTpus, peKoMeHOyeTCa HanpaBniATb Ha paccono-
NpoMbICENT B KA4eCTBE UCXOAHOr0 BOOHOMO pacTBopa C LEeNbio NONyYeHUst KOHLEHTPUPOBaH-
HOro paccona xnopuga HaTpus, UCMONb3yeMOro npu NpoM3BOACTBE XJlopa U KaycTuka MeTo-

OOM 3neKkTponmaa.
3.5.3 NMNoTepun n oTxoabl NponsBoACTBa Xnopuaa MmarHus

Mpon3BOACTBEHHBLIE NMOTEPU UNU OTXOAbl NPOM3BOACTBA XMopuaa MarHusi npeacras-
NeHbl B OCHOBHOM, OTXOA4aMu, KOTopble 06pa3syloTcs B pesyrbTaTte Nepuoanyeckont YUCTKM
annapaTtoB MOrPY>XHOrO FOPEHUsI OT OTNOXEHUI, 0bpasyloLLMXCA Ha CTeHKax annapaToB B
npouecce akcnnyaTtaumn. OTxoabl NPeacTaBnsaT cobol CMecb MarHust xropuaa rekcarua-
paTta ¢ NpoayKTaMu YacTUYHOro TEPMOrMAponmM3a Xnopuaa mMarHust (oKcuxrnopmaamm MarHus
pas3nuMYyHOW CTENeHWn rmapaTtauun). TN OTXO0Abl MOXHO MCMOMb30BaTb B Ka4ecTBe NOMyTHOM
NPOAYKUMM MO APYroMy HasHa4YeHuto, Hanpumep, Ans 06paboTKM N OYMCTKN NPOMBbILLNEHHbLIX

N NPUPOAHbIX CTOYHbIX BOA (HanpaBneHne — 3alumTa okpyxatoLlen cpeabl).

86



UTC 21-2016

OTxoabl ynakoBku (nnacTuk, MeTtann, bymara, kKapToH, ApeBecuHa U T. n.) obpasyroTcs
Ha cTagun ynakoBKM M XpaHEeHWst NPOAYKUUW, a Takke Ha BTOPOCTEMNEHHbIX CTaausX MOAro-
TOBKW YNaKOBOYHbIX MaTeprarnoB U MapKUPOBKM.

O6pasoBaHNe NPOMbILLINEHHbIX CTOYHbIX BOA B JAHHOM MPOW3BOACTBE KpaliHe He3Ha-
YUTENBHO U HEe BbI3blBaeT KakmMx-Nnbo npobrnem ¢ He06XOANMMOCTBIO MX OYUCTKM U OTBEAEHMS
(cM. 3.6.3).

3.6 Ucnonb3oBaHue BoAabl 1 BogooTBeAeHue

3.6.1 Ucnonb3oBaHue BoAbl U BOAOOTBeAEeHNE npu npon3BoacTBe OKCuaga

MarHus

3.6.1.1 Acnonb3oBaHue BoAblI U BOAOOTBeAEHWE NPU NMPOU3BOACTBE OKCuaa

MarHusi «Cyxmm» cnocooom

PaccmaTpuBaemoe npov3BOACTBO XapaKTepu3yeTcs yMepeHHbIM noTpebneHnem Bo-
Abl 1 JOCTATOYHO HU3KMM ypoBHEM 0bpa3oBaHus U cbpoca CToYHbIX Bog. B ocHOBHOM, BOAy
NCNoNb3yKT ANs NPOMbBIBKM MCXOOHOTO Cbipbs (MarHesuTta) M B Npouecce yaarneHus oca-
XOEHHbIX B hunbTpax TBEPAbIX YacTul, NpuyeM BoAy Nocrne AeKaHTaumm n OCBETNEeHUS Cyc-
NEeH3MN NCMNONb3YT MOBTOPHO AS18 TEX Xe Lienewn.

Boay mcnonb3yoT Takke ANA OXNaXKOEHUs1 OKCMAA MarHusi B 30HE OXITaXAEHUSA, Mpu
39TOM BCMNEACTBUE BLICOKMX TEMMEpPATYP B 30HE OXNaXAeHMs BOAA NPaKTUYECKN MOSHOCTbIO
ucnapsietca. Kpome T0ro, Bogy MCnosnb3yoT B CUCTEMAX NMPOMbIBKM U OYMCTKM NMPOMBbILLMEH-
HbIX BbIOPOCOB (ObIMOBbLIX ra30B) OT 3arpA3HSAOLWMX BELECTB, B TOM YUCIE B «MOKPbIX»
ckpybbepax.

Takum o6pa3omM, NPOM3BOACTBO OKCMAA MarHUsi KCyxMM» CrocobOM XxapakTepusyeTtcs

Kpa|71He HEe3Ha4YuTeslbHbIM YPOBHEM o6pasoBaH|/|$| n c6poca NPOMbILLUJIEHHbIX CTOYHbIX BOA.

3.6.1.2 Acnonb3oBaHue BOAbLI U BOAOOTBeAEHME NpU NPON3BOACTBE OKcMAaa

MarHusi KMOKpbIM Cocobom»

[laHHOe NpPOM3BOACTBO XapakTepu3yeTcsi YyMepeHHbIM NoTpebneHneM Boabl U yme-
PEHHbIM YPOBHEM obpa3oBaHusa U cbpoca CTOYHbIX Bod. B ocHOBHOM, BOAy MCMONb3YHOT ANs
pa3baBneHnst UCXOAHbIX pearnpyloLLmnx pacTBopoB GuwoduTa 1 WEeNoYn Ha cTagumn cuHTesa
TMAPOKCUAA MarHusl, a Takke Ansi NPOMbIBKA NONYYEHHOro rMapokcuMaa mMarHus oT npumecu

xnopuaa HaTpusi.
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CTtouHble BoAbl, 0b6pasyloLmnecs Ha cTagnum CUHTE3a U NPOMBIBKN TMAPOKCHAA MarHus
n cogepxawme go 7,0 mac. % xnopuga HaTpus, pekoMeHOyeTCa HanpaBnATb Ha paccono-
NpPoOMbICeST B Ka4yeCcTBEe UCXOOHOM BOAbI C LENbi NOSyYeHNa KOHUEeHTPMPOBaAHHOIO paccona
xriopuga HaTpus, UCNOMNb3yemMoro npu nNpous3BOACTBE XJiopa M KayCTuUKa MEeTOLOM 3MeKTpo-
nmnsa.

B cBA3n ¢ ncnonb3oBaHMeM 0B6pasyoLLMXCA NPOMbILLNEHHbIX CTOYHbIX BOA NPOU3BOA-
cTBa OndA Mony4YeHns KOHUEHTPUPOBAHHOIO paccofia xfiopuaa HaTtpus, ypoBeHb BOOOOTBE-
AEHUS N OYUCTKU CTOYHbIX BOA NPOU3BOLCTBA BECbMa HE3HAYUTENEH U B LEenoM onpeaens-

eTcsl ypoBHEM NOTpebneHunst Boabl AN AesTenbHOCTU paboyero nepcoHana.

3.6.2 Ucnonb3oBaHue BoAblI U BOAOOTBeAEHUE NPU NPON3BOACTBE rMapoKkcuaa

MarHus

Kak n B cnyvyae npom3BoACTBa OKCuAa MarHust «MOKpPbIM» Cnocobom, MpomM3BOACTBO
rMOPOKCMAA MarHus XapakTepusyeTcsi YMEPEHHbIM NOoTpebneHnem BOAbl U YMEPEHHbIM
ypoBHeM obpasoBaHmnsa 1 cbpoca CTOYHbIX BoA. B ocHOBHOM BOAy MCNONb3yHT Ans pasbas-
NEHNs1 UCXOAHbIX pearnpyroLmnx pacTBOpoB GulioguTa M Wenovm Ha ctagumn cuHtesa rma-
poKCuaa MarHus, a Takke Onsi NPOMbIBKM MOMYyYEHHOro rmapokcuaga mMarHus OT MpUMECH
Xrnopviaa HaTpus.

CTouHble BOAbl, 0Opa3yloLmMecss Ha CTaguMu CUHTE3a M NPOMBIBKM MMOPOKCUAA MarHus
n cogepxawme oo 7,0 mac. % xnopuga HaTpusi, pekoMmeHayeTcs HanpasnsTb Ha paccoso-
NpoMbICEN B KayecTBe MCXOAHOro pas3baBneHHOro BOOHOMO pacTBOpa C Lerbi MOnyyYeHus
bonee KOHLEHTPMPOBAHHOIO paccoria Xropuaa HaTpusi, UCMOMNb3yeMOro npu Npon3BoACTBE
Xriopa 1 KaycTuka METO40M 3MeKTponmaa.

B cBsi3n ¢ ncnonb3oBaHMeM 00pasyoLMXCa NPOMbILLNEHHbIX CTOYHbIX BOA NPOU3BOA-
CTBa ANs NoslydyeHus paccona xnopuga Hatpusi, ypoBeHb BOOOOTBEAEHUS] U OYUCTKU CTOY-
HbIX BOA NMPOM3BOACTBA BECbMa He3Ha4YUTENEH N onpeaensieTcss ypoBHEM noTpebneHus Bo-

Abl NS geaTenbHOCTN paboyero nepcoHana.

3.6.3 Ucnonb3oBaHue BoAblI U BOOQOOTBEAEHUE npu npoun3BoacTBe Xnopuaa

MarHus

Mpon3BoacTBO Xnopuaga MarHUsa xXapakTepusyeTcsa KparHe HU3KUM YPOBHEM MNOTpeL-
neHusa Boapbl, YTo 06yCcrnoBrneHo 0COBEHHOCTBIO TEXHONOrMYeckoro npouecca. Boga ncnons-
3yeTcs TOSbKO Ha CTaguu OYUCTKM NPOMbILLNEHHbIX BbIOPOCOB OT annapara Norpy»kHoro ro-
PEHNsA MyTeM NPUrOTOBMEHMS M UMPKYNsaumm pactBopa abcopbeHTa, KOTOpbINM nonyyaeTcs

cMmeleHneM ncxogHom soabl ¢ 10 %-HbiM pacTBopom wenoyn. OTpaboTaHHbIM pacTBop ab-

88



UTC 21-2016

copbeHTa, cogepxalwuii xnopua HaTpusi, NepuoanYeckn BbIBOOUTCS U3 npoLecca U B Kade-
CTBE MPOMBbILLUIIEHHbIX CTOYHbIX BOA B HE3HAYMTENBbHOM 0b6beMe HanpaBnsieTcst Ha Guonoru-
YeCcKMe OYMUCTHbIe COOpYXeHUs. Micnonb3oBaHWe 3TUX CTOYHbIX BOA B CaMOM MPOU3BOACTBE
xrnopuaa marHusi (Ha ctaguu ynapmeaHust Guoguta) TexHu4eckun HelenecoobpasHo B BUay
noTeHUManbHOro 3arpsi3HeHust GuwoduTa U TOBApHOrO MNpoAyKTa MNPUMEChb xropuaa
HaTpwusi, YTo, B 0bLLEM criydae, HexenaTernbHO.

Takum obpa3om, NPOM3BOACTBO Xropuaa MarHusi xapaktepusyeTcsi KpalHe HesHauu-
TeNbHbIM YPOBHEM BOOOMOTPEGNEHNSI U COOTBETCTBEHHO He3Ha4uTenbHbIM 06bEMOM 06pa-

30BaHus 1 copoca (0TBeAEHUS) MPOMbILLIIEHHbLIX CTOYHbIX BOL,.
3.7 Wym

Lym reHepupyeTcsa NpakTUYECKM Ha BCEX CTagusx NPOWM3BOACTBA OKCMAA MarHus,
rmapokcuaa MarHusa u xnopuaa marHus.

OCHOBHbIMM UCTOYHUKaAMM LIyMa NpU NPOM3BOLCTBE OKCMAA MarHUs «CyxXmm» Croco-
oom aBnalTCS:

- Nogaya mMarHesuTa B Neydb, CKMMOBbIE YCTPOMCTBA;

- paboTa TpaHCNOPTEPHbIX NIEHT MU YCTPOWNCTB, HACOCHOIrO 06OPYAOBaHUS;

- pabota ApoOMMOK, MenbHWL, FPOXOTOB, KracCUgUKaTopoB, MHEBMOTPAHCMNOPTA,
BNGpaTOpPOB;

- paboTa BpalaoLencs neyu;

- paboTa AbIMOCOCOB, BEHTUISATOPOB, BbITSXEK.

OCHOBHbIMM UCTOYHMKaAMW LIyMa Mpu NPOU3BOLCTBE OKCMAA MarHUs «MOKPbIM» CrMO-
cobom sABNATCA:

- paboTa NEHTOYHbIX TPAHCNOPTEPOB M KOHBENEPOB, HACOCHOrO 060PYAOBaHNS;

- paboTa KOBLLEBbLIX 3N1€BATOPOB, MHEBMOTPAHCNoOpTa, PUNbTP-NPECCoB;

- paboTa AbIMOCOCOB, BEHTUISATOPOB, BbITSXEK.

OCHOBHbIMM MCTOYHMKaMK LWyMa Npu Npou3BOACTBE IMAPOKCMAA MarHuUsi «MOKPbIM»
cnocobom ABNAKTCS:

- paboTa NEHTOYHbIX TPAHCNOPTEPOB M KOHBENEPOB, HACOCHOrO 000PYA0BaHNS;

- paboTa WHEKOBbIX NUTATENEN, CMECUTENEN;

- paboTa omnbTp-npecca, pOTOPHO-BMXPEBOW MESbHULbI, KnaccudukaTopa;

- paboTa AbIMOCOCOB, BEHTUNSATOPOB, KOMMNPECCOPOB, BbITSXKEK.

OCHOBHbIMM UCTOYHUKAMK LLYMa NPY NPOM3BOACTBE Xropuaa MarHus sBsitoTCA:

- paboTa AbIMOCOCOB, BEHTUNATOPOB, TYPOOKOMNPECCOPOB, BbITSIXKEK;

- paboTa Kp1CTannm3aTopoB, rpaHynsaTopoB, HACOCHOTO 060pyaOBaHMS.
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[ns CHWXeHus YPOBHA LWWyMa npu npon3BoACTBE UCMNOJIb3YHT €CTECTBEHHbIE NPenAdT-
CTBUA ONndA ero pacrnpoctpaHeHna — 34aHuA, CTeHbl NPON3BOACTBEHHbLIX NOMELLIEHNI, aepe-
BbA N KYCTapHUKWN, BblCaXXEHHbl€ Ha TeppUToOpnn I'IpOI/I3BOLI,CTBeHHOI7I nnowagkm n B cCaHUTap-
HO-3aLMTHOW 30HE. I'IpM NPOEKTUPOBaAHNN MNMpeanpunaTnAd Heob6XxoaNUMO BbINOSTHATL BCE Tpe-

GoBaHMsA OENCTBYIOLWEro 3aKOHOAAaTeNbCTBA U CTAHAAPTOB MO CHMKEHUIO LLYMA.

3.8 3anax

3.8.1 3anax npu npomM3BoACTBe OKCuaa MarHus

Hanunumne cneumndomyeckoro 3anaxa npu NpPou3BOACTBE OKCMAa MarHusi XapakTepHO
TONbKO AN «Cyxoroy» cnocoba Npoun3BoACTBa U CBA3AHO C KA4eCTBOM WMCMONb3yeMOro mar-
HeauTa n Tonnmea. lNpn onpeaeneHHoM (NOBbILLEHHOM) COAEP)KAHUN B UCXOQHOM MarHesuTe
n/vnn TonnMBe COEAMHEHUN cepbl, B NMPOU3BOACTBEHHbLIX Mpoueccax obpasyloTcs okcuabl
cepbl SOx 1 cepoBogopoa H2S, koTopble npuaatT cneunuyeckmin 3anax NnPOMbILLIIEHHbIM
Bblbpocam gaHHOro npovssoacTBa. VI3BECTHO O 3aBMCMMOCTM COAEpPXaHUsl Cepbl B UCXOA-
HOM MarHesuTe OT pa3mepa vacTul (rpaHyrnomeTpumn). Takaa 3aBUCMMOCTb NPUBEOEHA HUXKE
B Tabnuue 33 ([6]).

Tabnuua 33 — MaccoBas 4ons cepbl B MarHeauTe B 3aBUCMMOCTM OT rpaHynoMeTpum

Ne n/n Pa3smep yactuy, marHeauTa, Mm MaccoBas gons cepbl, %
1 >1 0,04
2 0,02-1 0,19
3 <0,02 1,80

Ana «mokporo» croco6a nNpousBoAcTBa OKcuaa marHus cneuuduyecknii 3anax, oby-
CNOBIEHHbIN NPUCYTCTBMEM OKCUAOB CEpbl M CEPOBOAOPOAA B NPOMbILLNEHHBLIX BblbGpocax,
He xapakTepeH. C OHOW CTOPOHbI, 3TO OBBSACHAETCS OTHOCUTENBbHO HU3KUM copepkKaHnem
cepbl B BUAe cynbgaToB MeTanmnoBs B UCXOOHOM Cbipbe — pacTBope buwoduta. C apyroin
CTOPOHBbI, NMPY «MOKPOM» cnocobe nNpoussBoAcTBa BCe BOAOPACTBOPMMbIE COEANHEHUS Cepbl
(cynbdatbl MeTannoB) ocTalTCs B BOAHOM pacTBOpe Xiopuaa HaTpusi, oGpasyolemcs B
pesynbTaTe B3aMMoaencTBus GuliogurTta ¢ BOAHLIM pacTBOPOM LLENOYU; NPy 3TOM Mony4a-
eMbllii Ha NepBoON cTaauy NPOU3BOACTBA MMOPOKCUO MarHUs XxapakTepusyeTcsl BeCbMa HU3-
KMM cofiepXKaHMeM Cepbl, YTO U onpeaensieT NpakTuYeckoe OTCYyTCTBME 3amnaxa NeTyyunx cep-
HUCTbIX coeanHeHU B 3TOM npousBoacTee. Kpome Toro, B 3ToM crnocobe npousBoacTea B

Ka4yecTBe MCXOOHOro Tonnmea (dHepropecypca) Ucrnonb3yeTcs NPUPOAHbLIN ra3, coaepXaHue
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cepbl B KOTOPOM HE3Ha4nTEesNibHO N CyLLEeCTBEHHO HMXXe copepXXaHud cepbl B Ma3yTe U paas-

NUYHBIX YrAax.
3.8.2 3anax npu nponM3BoACTBe rMApoKcuaa marHus

B nponsBoacTBe rmgpokcuaa MarHMa «MOKpbIM» CNOCOOBOM NPaKTUYECKU OTCYTCTBYHOT
cneundudeckue 3anaxm, KOTopbiM crnegosano Obl yaenuTb BHUMaHWE MPU OLEHKE YPOBHS
3TOM aMuUccuM C Uenbtlo nocneayrowiero BHegpeHus HOT ans pewweHna coOTBETCTBYHOLLEN

npo6nemsi.
3.8.3 3anax npu npousBoAcCTBe Xfiopuaa MarHus

B nponsBoacTBe xnopuaa MarHusi NpakTUYeckyn OTCYTCTBYIOT crnieumduyeckmne 3anaxu,
KOTOpbIM crefoBarno Obl yaenuTb BHUMaHWE Npu OLEHKE YPOBHS 3TOW AMUCCUU C LIENbIO MO-

cnegywouwiero BHegpernnsa HOT ansa peweHus Takon npobnemsl.
Pasgen 4. OnpegeneHne Haunyywnx AOCTYMNHbIX TEXHONOIMH

B cooTtBeTCcTBUM C onpegerneHveMm, npuBedeHHbIM B ctatbe 1 ®efepanbHOro 3akoHa
Ne 7-®3 ot 10 sHBaps 2002 r. «O6 oxpaHe OKpyXatwen cpenbl», Haunydwasa OOCTynHas
TEXHONOrMsi — TEXHOSOrMsA NPOM3BOACTBA MPOAYKUUKM (TOBApOB), BbINOMHEHUA paboT, oka-
3aHMA ycnyr, onpegensieMasi Ha OCHOBE COBPEMEHHbIX LOCTWXKEHWA HayKm U TEXHWUKU WU
Hauny4ylero coveTaHus KpUTepueB OOCTMKEHMS Lenen OXpaHbl OKpyXalowen cpedbl npu
YCNOBUWN HamnuMuns TEXHUYECKOM BO3MOXHOCTU ee npumeHenus ([16]). OTo onpegeneHue
NMOEHTUYHO onpeaeneHuto, cpopmynuposaHHoMy B Aupektuse 2010/75/EC o npombinieH-
HbIX 9MUCCUAX — OCHOBHOM 3akoHogaTtenbHoMm fokymeHTe EC, yctaHaBnusarwowem obsiza-
TenbHOCTb NpumeHeHna HAT ona oTpacnen 3KOHOMUKU, OTHECEHHbLIM K OCHOBHbIM 3arpA3Hu-
TENsIM OKpY>KaloLlen cpebl U XapakTepuaylowmMcsa 3Ha4YnTenbHbIM NoTpebneHnem cbipbe-
BbIX N 3HEepreTMYeCckmx pecypcos npu npounssoactee ([17]).

[MoHATME «TEXHONOrMM» OTHOCUTCH KaK K MCMOSb3yEMbIM TEXHOMOrMAM NPOM3BOACTBA,
Tak n K cnocobam NpoeKkTMpoBaHus, CoO34aHus, 0OCNYXMBaHUA, ynNpaBneHns, aKcnnyaTaumm
1 BbIBOOA NPEeaNPUATUIA U3 SKCNnyaTaumu.

[locTynHblE TEXHONOMMN — 3TO TEXHONorun, paspabotaHHble B MacwTabax, no3sons-
IOLLMX UX BHEOPUTb B COOTBETCTBYHOLLEN OTPaCi NPOMbILLUNIEHHOCTN 3KOHOMWYECKM N TeX-
HUYECKM OCYLLECTBUMbIM CMOCOBOM C y4eTOM COOTBETCTBYIOLLMX MaTepuanbHbiX 3atpaT u

BbIro[,.
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Hauny4ywmne TexHonormm — 310 TeXHONOrMu1, NO3BosnsoLWmne Hanbonee ahPeKTUBHBIM
crnocobom JOCTMYb O6LLEro BLICOKOTO YPOBHS 3aLUUThI OKpYXatoLLen cpeapbl B LiernoMm.

Takum o6pasom, onblT npumeHennsa HOT B EC HenocpeacTBeHHO CBA3aH C BHeape-
HMWEeM B CTpaHax — udneHax EBponenckoro cotsa CUCTEMbl KOMMIIEKCHBIX MPUPOA0OXPaAHHbBIX
paspeLlleHnn ONna KIo4YeBbIX NPeanpusaTuin — 3arpsasHuTenen okpyxawwen cpegbl. [Npu
atom B Oupektnee 2010/75/EC peyb nget o TexHonormm B Hambornee LUMPOKOM ee CMbIC-
ne — TEXHOMNOMM Kak COBOKYMHOCTN METOAO0B 06paboTkM, N3roTOBNEHUSA, UBMEHEHUS COCTO-
SIHUS1, CBOMCTB, DOPMbI, Cbipbsi, MaTepmanos, NPMMEHSeMbIX B nNpouecce Npon3sBoacTea Ang
nosny4yeHnst rotoson npoaykumm ([17]).

B HeKoTOpbIX Cnyyasax ynoMvHalT Haumnyylne OOCTYNHbIe TEXHONOrMu, UMes B BUaOy
HOBeNLNe peLleHns], HanpaBlieHHble Ha 3alUTy OQHOro U3 KOMMOHEHTOB OKpYXatlLlen cpe-
Abl NN Ha peLleHne KOHKPeTHOM Npobnembl. ATO CBA3aHO C UCTOPMEN BONpoca U 9BOMOUU-
en noHatua HAT, a Takke c TeM, YTO nNpuBnekaTenbHOCTb naeu sHegpeHna HOT, npusBax-
HbIX 06ecneyYnTb BbICOKMI YPOBEHb 3aLLUTbl OKpYXKatoLen cpeabl U akonornyeckon 6esonac-
HOCTW, PacnpoOCTPaHAETCA Ha caMble pasHble OTpacnv 3KOHOMMKM, BKIHOYAs KUIULLHO-
KOMMYHarbHO€e X035IMCTBO, rOpOACKOe XO3SANCTBO, AIEKTPOCETH, TEMNSIOBLIE CETU U T. 1.

Ans noHnmaHusa koHuenuum HOT B Lenom v HanpaBneHnn ee NPakTU4eCcKoro npuve-
HeHus1 B Poccunckon depepaumm uenecoobpasHo NpUBECTU NEPEYEHb KPUTEPUEB, B COOT-
BETCTBUM C KOTOPbLIMWU CriegyeT oueHMBaTb, SBMSETCA NI AaHHAs TEXHOSOorMs Haunyden
AOCTYNHOW TexHonornen. K yncny Takmx OCHOBHbIX, HO HE NCHEPMbIBAKOLLNX OTHOCATCS:

- paumoHanbHoe nNoTpebreHne Cbipbs, MaTepmnanos u Bogbl (pecypcocbepexenune);

- obecneyeHne BbICOKOWN 3HEProadhdhEKTUBHOCTMU;

- NPUMEHEHNE ManooTXOAHbIX NN BEe30TXOAHbIX MPOLIECCOB;

- Xapaktep M ypoBeHb HEraTMBHOIO BO3LENCTBUSA Ha OKPYXKaloLLyl cpedy U BO3MOX-
HOCTb CHUXXEHUS yaerbHbIX 3HAa4YEHMIN SMUCCUIA, CBA3AHHbIX C MPOLIECCOM;

- UICMOMNb30BaHMe B TEXHOMNOIMMYecKMx rnpoueccax BewecTB, KOTOpble B HauMeHbLUen
CTEMEHN OMacHbl ANS YerioBeKa M OKpYyXalollen cpedbl, U 0TKa3 OT MCNoNb3oBaHUA 0cobo
OnacHbIX BELLECTB;

- CHWXXEHNe BEPOATHOCTM aBapuin U UHLMOEHTOB, CBA3aHHbIX C NPOU3BOACTBOM,;

- BO3MOXHOCTb pereHepauum 1 NoBTOPHOIO MCMOMb30BaHUS (PEUUKIINHIA) BEeLLecTs,
NPUMEHSIEMbIX B TEXHONOMYECKUX NpoLeccax, B TOM YUCre B cOCcTaBe 0bpasyoLnxcs oTxo-
AoB;

- cBUAeTeNbCTBa npeablaywero yCnewHoro NpUMeHeHna B NPOMbILLIIEHHbIX MacLUTa-
BGax conocTaBMMbIX NPOLIECCOB, YCTAHOBOK, 060pyA0BaHUA, METOO0B YNpPaBneHNs:;

- CPOKM BBOOa B 3KCrJiyatauunto Aarnd HOBbIX N CYLLECTBYHOLNX YCTAaHOBOK;
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- 3KOHOMMYeCcKaa NPUemMNemMocTb A5l OTPaciv 3KOHOMUKMW.

B HacTosilee Bpemsa npwu onpeferieHun Haumnyywux OOCTYMHbIX TEXHONOrnn Bce
fonbllee BHUMaHWE yaenseTcs cMcteMam MeHegKMeHTa. Tak, npeanpusituaM npaxkTuyecku
BCEX OTpacnen 9KOHOMMKW HaCTOATESNbHO peKoMeHOoBaHO paspabaTtbiBaTb M BHEAPSATb CU-
CTEMbl 3KOMOrMYeCcKoro MeHeL)XMeHTa, a TaKKe CUCTEMbl SHEPreTUYecKoro MeHeKMEHTa,
Nno3BonsoLwme y4ecTb NpUOPUTETLI OXpaHbl OKpYXatoLlen cpedbl N NOBbILWEHNS dHEepProad-
PEKTMBHOCTM NPWU MAAHMPOBAHUN N OCYLLECTBNEHUN AEATENbHOCTM XO3SANCTBYHOLWMX CyOb-
€KTOB.

M3meHeHus, BHeceHHble B PeaepanbHbln 3akoH Ne 7-O3 ot 10 sHeapsa 2002 r. «O6
OXpaHe okpyxatuien cpeably PegepanbHbiM 3akoHOM OT 21 uions 2014 r. Ne 219-03 ([18]),
onpeaensioT NPaBoBYK OCHOBY ANS LUMPOKOrO NpakTU4ecKoro npumeHeHus B Poccumnckon
degepaumm HannNyyWwmMX OOCTYMHbIX TEXHOMNOMMM U KOMIMMEKCHBIX SKOMOMMYecKux paspeLue-
HUW.

Ana peanusaumu TpeboBaHuin PenepanbHoro 3akoHa Ne 7-d3 ot 10 aHBapa 2002 .
([16]) B obractn HOT Heobxoanmo paspabotaTbh pasnuyHble HOPMATUBHbIE AOKYMEHTbI, UH-
PopMaLNOHHO-TEXHNYECKNE CMPAaBOYHUKKN, AOKYMEHTbI MO cTaHgapTusauum n np. MNpu atom
uenecoobpasHo Hambornee NOMHO y4eCTb OTEYECTBEHHbI N MEXOYHAPOAHbIA OMbIT, HAaKoM-
NEHHbIN MPOMbILUIIEHHBIMW NPEANPUATUAMUA U OPYIMMU CyObEeKTaMn 3KOHOMUYECKON fOes-
TEeNbHOCTH.

OnpegeneHve Haunyywmnx OOCTYMHbIX TEXHOMOMMA B 06f1acT NPUMEHEHUA HacTosI-
wero crnpasovHuka HOT npoBogmnocb Ha ocHoBaHuK [paBun onpegeneHna TeEXHONOrMm B
KayecTBe Haunyylen OOCTYNHOW TEXHOMNOMK, a Takke pa3paboTku, akTyanusaumm n onyo-
NMKOBaHNA MHAOPMALMOHHO-TEXHUYECKUX CMPaBOYHUKOB NO HaUy4yLwMM AOCTYMHbIM TEXHO-
nornam, yTBepXaeHHbIM nocTaHoBneHnem [lpaButenbctBa Poccuinickon degepaumm ot
23 nekabps 2014 r. Ne 1458 ([1]) n ¢ y4eToM METOANYECKUX pekoMeHaauun no onpegene-
HUIO TEXHOJSIOTMM B KayecTBe Haunyywen SOCTYMHOW TEXHOMOMN, YTBEPXOEHHbIX MPUKas3oMm
MwuHucTepcTBa NPOMbLILLIIEHHOCTU U Toproenu Poccuickon ®epepaummn ot 31 mapta 2015 .
Ne 665 ([19]).

Mpn onpegeneHnn TeXHONOMMN, B TOM YUCHEe TEXHONOrMYeckoro obopyaoBaHus, B Ka-
yectBe HOT yyuTbiBanucb criegyrowime KpUTtepun, yCTaHOBMEHHbIE OEMCTBYHOLMM 3aKOHO-
patenbctBoM Poccuiickon ®egepauuu ([1]):

- HAUMEHbLUUN YPOBEHb HEraTMBHOIO BO34ENCTBMS Ha OKpYXXKaloLLyto cpefy B pacyeTe
Ha eguHuUy BpeMeHu unn obbem Npom3BoaMMOM Npoaykuumn (ToBapa) nnbo cooTBeTCTBUE
ApYrMM nokasaTensmMm BO3AENCTBUS Ha OKpyXalwLly cpeay, NpefyCMOTPEeHHbIM MeXayHa-

poaHbIMK gorosopamun Poccurickon degepaumm;
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OKOHOMMU4ecKad S(Zb(beKTVIBHOCTb BHeApeHUA n aKkcnnyatauuu;

NPYMEHEeHNe pecypco- 1 dHeprocbeperaroLLmMx MeToaoB;

nepunon BHegpeHwuA,

NPOMbILLNIEHHOE BHEAPEHNE TEXHOMOMMYECKNX NpoLeccoB, 060pyaoBaHUSA, TEXHUYE-
ckmx cnocobos, MeTOO0B Ha ABYX U 6onee obbekTax B Poccunckon degepaumm, okasbiBato-
LLIMX HEraTUBHOE BO3AENCTBME Ha OKpYXKaloLLyto cpeay.

Ha ocHOBaHUKM ykasaHHbIX «[1paBun onpegeneHns TEXHOMOrMM B KavyeCcTBE Haumyy-
lwen goctynHon texHonorum» ([1]) n «MeTtogmnyecknx pekoMmeHgaumm no onpegerieHno Tex-
HONMOMMKN B Ka4yecTBe Haumny4llen JocTynHon TexHonoruny ([19]) npu paspaboTtke HacTosLe-
ro cnpaBoyvHuka HAT Gbinn onpeaeneHbl Hauny4vwme OOCTYMHbIE TEXHONOMMK B CrieayLmxX
npon3BoaCcTBaXx:

- MPon3BOACTBO OKCMAA MarHnAa «CyxXxmmMm» crnocobowm;

NPON3BOACTBO OKCMAA MarHust «MOKpbIM» Cocobom

NPOM3BOACTBO MAPOKCMAA MarHusi «K MOKpbIM» Criocobom;

NpPoOn3BOACTBO Xfopuaa MarHUs MeToAOM BbiMapvBaHWUs BOOHbLIX PacTBOpPOB Ou-
wodcuTa.

TexHonorn4yeckne nokasatenu TEXHOMNOMMA, KoTopble onpedesieHbl B KayecTBe
HaUNyyLWmx AOCTYMHbIX TEXHONOIMMI NPy NPOU3BOACTBE OKCMAA MarHus, rmapokcmaa MarHus
N xnopuga marHusi, npegcraBneHsl B pasgene 3, a B npunoxeHusx A, b, B n [1 npuBegeHs!
OCHOBHblE TEXHUYECKME, IKOSOrMYEeCKNEe U MHble noKasaTenm TeXHONOrM4Yeckux npoLeccos,
COOTBETCTBYHOLWMX KpuTepnam HOT ona ykasaHHbIX NPOM3BOACTB.

OdbopmneHne ykasaHHbIX NPUIOXEHU BbINO NPoOBEAEHO C Y4eTOM TEPMUHOSOMUU U
o0Lwmx NONOXeHUN, npeacTaBrieHHbIX B PefepansHoMm 3akoHe «O6 oTxogax NnponsBoacTBa U
notpebneHuna» ([20]), B PegepanbHoM 3akoHe «O6 oxpaHe aTMocdepHoro Bo3dgyxa» ([21]),
a Takke B PegepanbHoM 3akoHe «O BogocHabxeHun n BogooTesegeHum» ([22]).

Kpome Toro, B pasgene 5 u npunoxeHun I HacTosiwero cnpaBoyHmka HOT paccmoT-
peHbl «CMexHble» HIOT, koTopble pekoMeHAO0BaHbl K BHEOPEHUIO B MPOU3BOACTBAxX OKCuaa
MarHus, rmgpokcmnaa MarHusa U xropuaa MarHus € Lenblo NOBbIWEHUS 3HeprodddekTnBHoO-
CTU NPOU3BOLACTBA, COKPALLUEHUA pasfnyHbIX SMUCCUMA B OKPYXaloLyK cpeay, yryylleHus
pecypcocbepexeHns 1 NOBbIWEHWS KayecTBa KOHTPOMNS M MOHUTOPUHra NPOM3BOLCTBEHHbIX

NpoLEeCcCcoB 1 AMUCCUMN.
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Paspgen 5. Haunyywume gocTynHble TEXHONOrnun

5.1 Hanny4wmne foCTynHbIEe TEXHONOMMU NP NPOM3BOACTBE OKCUAa

MarHuvs, rmgpoKkcunaa MmarHmAa n xnopmaa MmarHmsA

B pasgenax 2 n 3 ObiniM onucaHbl Hauny4dlwme AOCTYMNHbIE TEXHOMOrMM B NPOU3BOA-
CTBax OKCuAa MarHus, rmgpokcuaa MmarHusa u xnopuga marHus. B npunoxennax A, b, B n [
npuBeaeHbl OCHOBHbIE TEXHUYECKME, SKONMOMMYECKME U MHbIE MOKa3aTenn TEXHOSTOrMYeCcKnx
npoLeccoB, COOTBETCTBYOLWMX kKpuTepuam HOT ansa ykasaHHbIX NPOM3BOACTB MO COCTOSIHWUIO
Ha 1 monsa 2016 .

B naHHOM nogpasgene npeacTtasneH obwuin noaxod K BblGopy AOCTMXEHUA Gonee
BbICOKOIO YPOBHS 3aLlMTbl OKpyXKatoLlen cpenbl n 6onee agpdekTUBHOIO pecypcocbepexe-
HUSA B NPOM3BOACTBAaX OKCUAA MarHus, rmapokcuaa marHus u xnopuga marHms. Hapsagy c no-
BTOPHbIM UCNOSIb30BaHMEM MPOWU3BOACTBEHHbLIX MOTEPb (OTXOA4OB), MarepuaroB U 3HEPruu,
paccmaTtpmBaroTcs Npobnembl NPOUNAKTUKA, KOHTPOMNSA, MOHUTOPUHIA, PEeLMKINHIa U MU-
HUMU3aUUN PaCXOLOB Cbipbsi M SHEPTrUM MNPU NPOU3BOLCTBE MPOAYKLUMM AAHHOW OTpacnu
NPOMbILLIEHHOCTM.

B Tabnuue 34 npeacrtaeneHo obuiee MHMPOpPMaUMOHHOE coaepXXaHue OnTUMarnbHOro
coyeTaHuss MeToaudeckoro noaxoaa (Metoda) U TEXHUYECKOro peLLeHns npu ob60CHOBaHMMK
HeobX0aMMOCTM BHELPEHUS Haumydlen AOCTYNMHON TEXHOMOMMM B COOTBETCTBYHOLLEM MpPO-

n3soacTBe.

Tabnuua 34 — MH(*)OpMaLI,VIOHHOG copgepKaHmne ontTnmMmaribHoro codetTaHna MmeToamn4eckoro nogxoaa

(meToQa) U TEXHMYECKOTO peLleHns npu peanusaumm HOT

Bua nHpopmauuu CopaepxaHue nHpopmaumm

OnuncaHwne TexHn4eckoe onncaHme MeTogM4YeCcKoro nogxoda n TexXHn4e-

CKune pellueHuns, BKIr4aa YepTeXu, Tabnuubl 1 cxembl

OhhekTbl Ansa okpyxato- | OcHoBHbIE 3PEKTHBI ANA OKpYXXatoLLen cpeapbl, B TOM Yucne
Len cpeabl CHWXKEHME 3aTpaT 3HEPruun, CbiPbEBbLIX MaTepManos, yeenmye-
HUWe BbiNycka NpoayKLumn, Npon3BoanTENbHOCTH, 3(PEKTUBHO-
CTWN UCMOMb30BaHUS 3HEpPrun Ana JaHHOro MeToaa N TexHuye-

CKOro peLleHus
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OkoHyaHue mabnuusbi 34

Bug nHdopmauuu

CopepxaHue nHdopmaumum

Bosgencrtsue Ha pasnuy-
Hble KOMMOHEHTbI OKPY-

Xarwowen cpefpbl

B3anmopgencreme pasnmyHbiX METOL0B U TEXHUYECKUX peLue-
HUK NO 3awmTe oKpyXatowen cpeabl. ConocraBneHue mx ad-

(beKTOB ans Opr)KalOLI.l,eﬁ cpeabl B LEJIOM

SKCI'IJ'IyaTaLI,I/IOHHbIe MoKa-

3aTernn

CeeaeHuns 0 noTpebneHnn cbipbsi, SIHEPTUM N AMUCCUAX AN
NPOW3BOACTB, UCMOMb3YOLLMX AAHHBIA METO U TEXHUYECKOE
pelweHne. [lononHuTenbHasa NHPOPMaLNS, KacaroLLasacs pexu-

MOB 3KCrJtyataunn 1 pe3yrnbTaToB KOHTPOSA

MpurogHocTb (NoTeHuman
TexHonormm n obopygosa-

HUSA)

AHanuanpyrTca 1 onpenensaTcs BUabl yCTaHOBOK, B KOTOPbIX
MOryT BbITb MCNOMb30BaHbl AaHHbIE METOAbl U TEXHUYECKME
pelleHuns, ukcmpyeTcs BO3pacT (CPOK akcnnyataunm), pasmep
N NPOU3BOAUTENBHOCTb YCTAHOBKN, BN NPOAYKLNN, YXKe UC-

noJib3yemMble MeTOObl N TEXHUYECKUNE peLueHnsA

OKoHOoMUYecknin acpbdekT

CBeneHus 0 LeHax, pasaMepax MHBECTULIMIA, pacxodax Ha aKc-
nryaTauuio, BO3MOXHOM CHUDKEHUM yOEeNbHbIX 3aTpaT Cblpbs,

QHEePrnun, CokpaLleHnn Bbl6pOCOB M O0TXo40B

[Buxyuwiasa cuna ans

BHeapeHus HOT

YXecTo4eHne NpupogooxpaHHoro 3aakoHogaTenscrtea Poccum-
ckon ®efepaunn n permoHanbHbIX TPEOOBaHMI K OXpaHe OKpY-
Xarowien cpegpbl. IHhopmMauusa o gpyrmx npuymMHax BHeOpeHUs
(pocT Npon3BOANTENBHOCTU, NOBbILLEHNE 6e30MacHOCTN 1 T. n.)

Hapsay C 3alMTON OKpyXatoLLen cpeqbl

Mpumepbl yCTaHOBOK U

npon3BoacTB

CeeneHus 06 yCTaHOBKe M NMpon3BoACcTBe, rAe UCMNoJ1b3yeTcA

AaHHbIN METOoL N TEXHUYEeCKoe peweHne

Mcnonb3oBaHHas nutepa-

TYpPAa

NutepaTypHble 1 Opyrne UCTOYHWKKU, UCMONb30BaHHbIE MpU
pa3paboTke faHHOro pasgena v cogepalume getany JaHHoro

MeToaa U TEXHNYECKOro peLlleHund

3aTpaTbl Ha peanu3aunio TEXHUYECKMX PELUEHUN, CBS3aHHbIX C yaaneHuem Wnm co-

KpallleHMeM 3MUCCUIA B OKpYKaloLLyto cpedy (3arpsisHeHuin), criegyeT OLeHMBaTb C y4eToM

TMNa TEeXHOJION’M4Yeckoro n npmnpoagooxpaHHOro O60py,D,OBaHI/I$I, SCbeeKTI/IBHOCTI/I mMeToaa um

TEeXHNYECKUX peLueHwZ N nHansunayalbHbIX ocobeHHocTeN NnPUMEHEeHNA TeXHNYECKNX peLle-

HUW (MeToa0B).

Hwke npuBeneHbl

HanMmeHoBaHMA W OCHOBHblE MeTOoANYECKUE CcocCTaBndlolne

Hannyywmx AOOCTYMNHbIX TEXHOMOrN, BHEeAPEHNE KOTOPbIX uenecoo6pa3Ho M akKTtyalibHO B
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NpPoOn3BOACTBaX OKCUAA MarHus, rmapokcuaa MarHus U xnopvga MarHus U KoTopble Mo3Bo-
NS0T COKPaTUTb SMUCCUWN B OKpYXaloLLyro cpefy, notpebneHue cbipbs, BOObl, SHEPTUM U
CHM3UTb Obpa3oBaHME OTXOAOB C Y4€eTOM HeobXoAuMMOM M AO0CTAaTOYHOM 3KOHOMWUYECKOM

adpeKkTMBHOCTU (NPUEemMnNemMocTn) Npon3BoaCTB.
51.1HAT 1

HOT ona BbINONHEHWA HA MNOCTOSAHHOW OCHOBE W3MEPEHUN U MOHUTOPUHIa napameTt-

POB rpouecca n Bbl6pOCOB, npmBegeHHbIX HUXe!:

MeToza MMyHKT

HenpepbiBHOE W3MEPEHME MapamMeTpoB, XapakKTepuaylLlmnX CTabunbHOCTb 2.1.1
npouecca, Taknx Kak temneparypa, cogepxaHue O2, jaBneHue, CKOpoCTb ra- 2.1.2
30BOro NoToKa 22.1
2.3.1

MOHUTOPUHT N cTabunusaumst Taknmx KpUTUYECKMX NapaMeTpoB npolecca, Kak 2.1.1
pacxopn Tonnuea, 4O3MPOBKa M pacxod Bo3ayxa (kucrnopoaa) 2.1.2
HenpepbiBHas nnu nepuogmyeckasa (N0 MeHbLUEW Mepe, pa3 B KBapTan unu 3.1.1
BO Bpemsi HambonbLumx BbIbpocoB) namepeHune BbiIbpocos nbinn, NOx, SO2 3.1.2
Mepunogmnueckme namepenms soibpocos HCI, CO, CH4 3.1.1
3.1.2

5.1.2 HAOT 2

HOT ona MmHMMM3aumm pacxoga marHeauTa unu buwoduta nytem NpUMEHEHUs cre-

OYyrLWNX TEXHNYECKNX peUJeHVIVI no OoTAENbHOCTU UM B COMETAHUN!

MeTtopg MyHKT
CneuunanbHas cuctema NOAroTOBKM M ApOBGneHus marHeauTa C y4eTOM ero 21.1
rpaHyrnomMeTpu4ecKoro coctasa 1 kadecTtea 3.1.1
Moabop u npumeHeHne obopyaoBaHusa (B T. Y. annapaToB MOrPY>KHOro rope- 2.1.1
HUS) C uenbto 6onee NOMHOM KOHBEPCUM MarHesnta, rmapokcuaa MarHus nnu 2.1.2
bonee aheKTUBHOIO McCnapeHus BoAbl B annapatax MOrpy>XHOro ropeHuvs 2.2.1
npv NPOn3BOACTBE Xflopuaa MarHus 231
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5.1.3HAT 3
HOT ons cHkeHus pacxoda TensIoBOW SHEPTMN B 3aBUCMMOCTU OT TEXHOSNOMMYECKOro

npouecca 1 suga npoaykumn nytem rnpummeHeHna cnegyrwmnx TeXHM4YeCKnx peLLIeHVII7I no oT-

OEeNIbHOCTU UJTN B COMETaHUN.

MeTopg MyHKT

lMpuMeHeHne ycoBepLUEHCTBOBAHHOW 1 ONTUMU3MPOBAHHOW NEYHOW CUCTEMDI, 21.1
nnaBHOro M CTabunbHOro npouecca obxura nytem ONTUMMU3ALUN KOHTPONS 21.2
npouecca, BKIo4Yas KOMMNbOTEPHbBIA aBTOMAaTUYECKUA KOHTPOSb, a Takxe ny- 221
TeM peKkynepaummn Tenna oTxoasaLmx ra3oB 1 ra3oB N3 XONoaUIIbHUKA, 2.3.1
Mcnonb3oBaHue TonnuBa C XapakTepuCTUKaMK, KOTOpble OKa3blBalT Moso- 2.1.1
XUTernbHOe BIUSIHUE Ha pacxop Tensna Ha ooXur marHesuTa 3.1.1
CokpalleHune nsbbiTka Kncrnopoga unuv Bosgyxa B npouecce obxura marHesm- 21.1
Ta, rMgpokcmaa MarHusi Unu Npu BbinapueaHmmn pacTesopoB buioduta 2.1.2
231

5.1.4 HOT 4

HOT Ans MUHUMKM3aUUKM pacxoda 3reKTPO3Heprunm nyTeM MpUMEHEHUsI CreayoLwmnx

TEXHUYECKUNX peLIJeHVII7I Mo OTAOENbHOCTUN UITN B COYMETAHUN:

MeTon MyHkT
Mcnonb3oBaHue cnuctem ynpasneHus noTpebneHnem anekTpoaHeprnm 2.1
3.1
Mcnonb3oBaHne obopymoBaHusa Ona obxura, KanbUuMHauum, M3MeENbYEHUs, 2.1
CYWKN 1 OpYyroro TexHorormyeckoro obopynoBaHusi ¢ bonee BbICOKOW 3Hep- 3.1
roappekTMBHOCTLIO (60nee BbICOKMM KOIMULMEHTOM NOME3HOIO AENCTBUSA) 3.2

515HAOTS

HOT no npymeHeHuto mep 6e3onacHocT npu paboTe Ha NPOM3BOACTBE NMyTEM MNpwu-

MeHeHUaA crneayrwmnx TEXHNYECKNX pemeHM|7| no oTAernbHOCTU U B COYEeTaHUN:

MeTon MyHKT
BHegpeHnne obopynoBaHusi, MallnH, YCTAHOBOK, MO3BOMSKOLWMX aBTOMaTU3N- 2.1
poBaTb TEXHONOIMMYECKNn npoLiecc (NOSTHOCTBIO UITM YaCTUYHO) 3.1
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OKoHYaHue

mabnuub! 34

MeTtopg MyHKT
BHenpeHne adpekTnBHOM cncTeMbl 0BECNbINIMBAHMSA Ha BCEN TEXHOSOrmye- 2.1
CKOW NMHUM npouecca 3.1
MpumeHeHne nHaMBMAYanbHbIX CPEACTB 3awuTbl OT HebGnaronpuAaTHOM MNpo- 2.1
N3BOACTBEHHOW cpeabl (BpeaHbIX YCNoBui Tpyaa) 3.1

5.1.6 HOT 6

HOT ans cokpalleHusa (MUHMMM3aumu) HeopraHM3oBaHHbIX BbIOPOCOB TeXHosormye-

CKOW MbInNu nyTeMm npuMmeHeHuna cnenyrwmx TeXHU4eCKnx peLLIeHVII7I no oTaesibHoOCTn nnn B

coyeTaHuun:

MeTog / o6opygosaHue MyHKT
LinknoH 21.1
PykaBHbIN unbTp 2.1.2
OnekTpoUnbTP NNK SNEKTPOCTAaTUYECKNIA OCaanTeNb 2.2.1
Cuctema MOKpPOM OYUCTKM (CKpyDOepbl) 2.3.1
3akpbITOE XpaHeHUe NbiNsAWMX BEWECTB U MaTepmnanos 3.1;3.2; 3.3

5.1.7 HAOT 7

HOT onsa cHukenus BbiGpocoB rasoobpasHbix BewectB (NOx, SO2, HCI, CO, COg,
CHa4) ¢ AbIMOBbLIMYM razaMy NEYHOro NpoLecca UM CyLLKN NyTeM NPUMEHEHUS ANs onepauun,

CBA3aHHbIX C NblfieBblaeneHnem, cnenyrowmx TeXHM4eCknx peLlJeHI/IIZ no oTAaesfibHoOCTn U B

CoYeTaHUN:
MeTon MyHKT
OcyuiecTtBneHne TwartensHoro otéopa 1 KOHTPONSA NOCTynalLWmMx B NeYb Be- 2.1
LLeCTB 1 MaTepmanos 3.1
Mcnonb3oBaHue TonnmMBa U Cbipbsl C NMOHWXKEHHbLIM COAepXaHMEM 3arpA3Hs- 01
IOLMX BELLECTB U MX MPEKYPCOPOB (Cepbl, XJfiopa, a3oTa, OpraHMYeckux Be- 3'1
L|ecTB) '
Mcnonb3oBaHMe gnsa onTUMM3auum npouecca TEXHUYECKMX peLlleHnn Ons 2.1
obecneyveHnsa 3PEKTUBHOIO NOrMoLEHN ANOKCMaa cepbl 3.1
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OkoHyaHue
mabnuub! 34

MeTtopg MyHKT
Mcnonb3oBaHne TEXHUYECKUX PELLEHNI ANg ONTUMM3aUuUKM npoLecca ¢ Lenbio 2.1
obecnevyeHnsa nNnaBHOrO U CTabMNbHOro BeAeHUss 00Xura B NeYn Unum CyLuKu 3.1
npw pacxoge Bo3gyxa, 6riM3kom K CTEXMOMETPUYECKOMY KONMYECTBY 3.2

5.1.8 HOT 8

HAOT ons cHuxkeHns BbiIbpocoB NOx B MPOMbILLIIEHHbIX BbIGpocax (MeyHbIX rasax) ny-

TEM NpUMeHeHusa creayrmx TeEXHNYeCKNX peLIJeHl/IIZ no oTAEeNnbHOCTU UM B COYEeTaHUN:

MeTtopn MyHkT
Mopbop n ncnonb3oBaHWe TOMMMBA U CbIpbSA C MOHWXEHHLIM COAep)KaHUeM 2.1
asora 3.1
Ontummsaums npouecca obxura M uUcnonb3oBaHne Ooriee CoBepLUEHHbIX 2.1
TexHonornn n obopygosaHus aAnsa obxura (CyLUKu) 3.1

519HAOT9

HAOT ons cHwkeHns BblIbpocoB SO2 B NPOMbILIIEHHbIX BbIGpocax (MeYHbIX rasax) ny-

TEM NpUMeHeHua crieayrumnx TeEXHNYEeCKNX peLLIeHI/IIZ no oTAeNbHOCTU U B COYEeTaHUN:

MeTton MyHKT
Moa6op un ncnonb3oBaHWe TOMMAMBA U CbiPbS C MOHWXKEHHbIM CoAepXKaHUeM 2.1
cepbl 3.1
Ontummnsaums npouecca obxura M ucnonb3oBaHWe Ooriee CoBepLUEHHbIX 2.1
TexHonorni n obopygosaHus ansa obxura (CyLUKu) 3.1
Ncnonb3oBaHve AononHUTENbHLIX nornotutenen (agcopbeHToB) ANa o4mcT- 2.1
KM CyXux ObIMOBbIX ra30B, a Takxke unbTpa nnm Mokporo ckpybbepa 3.1

5.1.10 HAT 10

HAOT ana cHwkeHns BoibpocoB CO n CO2 B NPOMBbILLNEHHbIX Bblbpocax (NeyHbIX ra-

3ax) nyTeMm npuMmeHeHuna cneayrwmnx TeXxHn4YeCKmnx peLIJeHl/IVI no oTAesibHOCTU Unn B co4eTa-

HUWU:
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MeTon MMyHKT
Moabop n ncnonb3oBaHUE MCXOAHOMO CbIPbA C MOHWXEHHBIM COAEPXKAHMEM 211
opraHM4yeckux BeLlecTs 3.1.1
OnTMMmM3aums npouecca KOHTponst obxura, cywkn (NMpoM3BOACTBO OKcuaa wm 2.1
rmapokcnaa MarHus) unu ynapmeaHnsa (NpomMsBOACTBO Xfopuaa MaHus) 3.1
HenpepbiBHbIN N NOCTOAHHbLIA KOHTPOSb MUTAHUS TOMSIMBOM MeYu, CYLUUIIKK )
U BbIMAPHOro arnnaparta C NOrpyHOW ropenkon M KOHTPOSib pacxoda BO3- 3'1
Ayxa .

5.1.11 HAT 11

HAOT ona cHwkeHua BbibpocoB HCI 1 HF nytem ncnonb3oBaHUsA TONnMBa C NOHWXEH-

HbIM coep’XaHnem Xriopa un d)Topa nyTemMm rpuMeHeHna cnenyrownx TeXHN4eCKmnx peLLIeHVII7I

Nno OTAENIbHOCTUN UITN B COYMETAHUN.

MeTon MyHkT
Moabop v ncnonb3oBaHUE MCXOAHOMO ChbIPbA C MOHWXEHHBIM COAEp)KaHMEM )
opraHuvyeckmx BewlecTB (NPOM3BOACTBO OKCMAA MarHuUs M rugpokcuaga mar- 3.1
HUS) '
OnTnmmusaumsa TemnepaTypHOro pexuma crtaguu ynapuBaHus pactBopa 6u- 2.3.1
lwocdputa (NMPOM3BOACTBO Xropuaa MaHus) 3.3.1

5.1.12 HAOT 12

HOT ans cHwkeHus (MMHUMM3aUUN) BbIGPOCOB MbifM C AbIMOBBLIMW ra3amn NevyHoro

npouecca nyteMm npumMmeHeHua crneayrwmnx TexHUn4YeCcKmnx peI.IJeHl/IIZ no oTAaesnibHOCTN U1 B

coyeTaHuu:
MeTtop / obopynosaHue MyHKT
LinknoH 21
AnekTpodpunbTp 3.1
Cuctema MOKpPOM O4UCTKM (CKpyDOepbl) 3.2

5.1.13 HAT 13

HOT ons cHUXeHUs U NpeaoTBpaLLeHUss MPON3BOACTBEHHbIX NOTEPb NyTEM NpUMeEHe-

HUA cnegyrwmx TeXHn4eCKmnx peu.leHvu7| Nno OTAENIbHOCTUN UJITN B COMETAHUN.
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MeTtopg MMyHKT
lMoBTOpHOE MCnonb3oBaHWe cOBpaHHON NbINN NO MPAMOMY Ha3HAYEHUIO 2.1
Ncnonb3oBaHne cobpaHHOWM (YNOBREHHOW) NbifiM B COCTaBe TOBapHOW Mpo- )
AyKunn .
Mcnonb3oBaHue cobpaHHOM (YNOBMEHHOM) NbISIM B Ka4eCcTBE MOMYTHOro npo- 2.1
AYKTa C MHOW 0BnacTbio NPUMEHEHUS 3.1

5.1.14 HAOT 14

HOT ana cHuwkeHus (MUHMMM3aUMK) YPOBHS LLUyMa Npy Npou3BOACTBE NyTEM Mpume-

HEeHWNA cneayrwnx TeXHN4YEeCKnxX pemeHm?l no oTAesribHOCTUN UM B COMETaHUN.

MeToq MyHkT

3akpbIThe (3KpaHMpPOBaHNE) UCTOYHMKA LLIyMa 3.7
MyHMU3aUmna Wyma nyTeMm UCnorib30BaHUS 3BYKOU3ONIMPOBAHHBLIX COOpPYXe- 37
HUM 1 obopyaoBaHUsA '
N3onauns Tpy6 n OTBOAOB BEHTUNATOPOB, KOTOPbIE NMOMELLAT B 3BYKOU30- 37
nupyloLme ycTpomncTea '
YCTPOMCTBO LUIYMOMOrAOWaKLWwmx CTeH W/unm npupoaHbIX LIYMOMOrnoLwato- 37
LLMX NPENSITCTBUN '
YcTaHOBKa HapyXHbIX rnywmnTenen Ha ObIMOBbIX Tpybax M BeHTUnATopax 37
dmnbTpOB '
Mcnonb3oBaHue Ans wymHOro obopyaoBaHus (KOMMPECCOPOB) 3BYKOMOrNo-
LLAIOLLIMX YKPbITHIA 37
Mcnonb3oBaHne Ans MenbHUL, Pe3nHOBBLIX MPOKMagoK, NpeaoTBpallaroLmnX 37
KOHTaKT «MeTanmn-meTanny '
CoopyXeHue 30aHuin UM UCMnornb3oBaHWe pacTyLuX OepeBbEB U KyCTapHU- 37

KOB ANS 3anTbl CENUTEBHbIX TeppI/ITOpI/lﬁ OT BO3ENCTBUSA lyma

5.1.15 HAT 15

HAOT ¢ ucnonb3oBaHMeM rmapokcuaa KanbLms B Ka4eCTBeE LLENOYHOro areHTa (BMecTo

rmpapokKkcunaa HanI/IFI) nyteMm npuMmeHeHua cneyrwmnx TeXHNYeCKnx peLlJeHI/IIZ no oTaenbHO-

CTN U B COMETAHUN.
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MeToa MMyHKT
Mcnonb3oBaHne anbTepHaATUBHOIO Cbipbs — FMAPOKCHUAA Kanbuus (ralleHou 71
N3BECTN) NPV NPON3BOACTBE OKCMAA U rMApPOKCHAA MarHust KMOKPbIM» CroCo- 7'2
6om '
Mcnonb3oBaHue XnOpuvaHOW cocTaBnsowen cbipbs (buwodwmTta) ana nony- 7.1
YeHWs1 BTOPOro LeneBoro Npoaykra — xnopuaa Kanbums 7.2

[MepeyeHb TEXHONOIMYECKNX NoKasaTenen, COOTBETCTBYIOLWNX TeKywweMy ypoBHo HOT
ANs NPOM3BOLCTBA OKCMAA MarHud, ruapokcuga marHus u xnopmga marHmsa B Poccuiickon
depnepaumn npuseseH B npunoxeHum .

MepeyeHb Bcex HOT, paccmatpmBaeMblx B Hactodwem cnpasodyHuke HOT mn nosso-
NALWNX COKPATUTb SMUCCUM B OKPYXKaloLLYHO cpedy, noTpebneHune cbipbsi, BOAbI, 3HEPTUN U

CHM3UTb 0O6pa3oBaHe 0TX0A0B, NpeacTaBreH B NpUnoxeHun I

5.2 NMpeumyllecTBa, KOTOpble MOryT ObITb JOCTUTHYTHLI NPU

BHeapeHun HOT

Mpw BHeapeHun npmeeaeHHbix Bbiwe HAT MoryT ObiTb 4OCTUMHYTLI cnegyowmne npe-
UMYyLLIECTBA HOBbIX TEXHOMOIMI M 060pYyAOBaHMA 451 pacCMaTpMBaEMON OTpachnu:

- COKpaLlleHue yaenbHOro pacxoga cblpbsi Ha npomssoacTso npogykumn (HOT 2);

- COKpaweHne yaenbHbix 3aTpaTt TennoBon 3Heprum (HAT 3) 1M anekTpoaHepruu
(HAT 4) Ha npon3BOACTBO TOBApPHOM NPOAYKLMM;

- COKpalleHMe BbIOpOCOB 3arpsA3HSOLWNX BELLECTB, B TOM YMChe Mbinn, B atMocdep-
HbI Bo3gyx (HOT 6 — HAT 12);

- COKpaLleHme Npon3BOACTBEHHbIX noTtepb (HOT 13);

- CHWXKEHWE YPOBHSA LUyMa Npy NpoM3BOACTBE M BO3AEWUCTBUS LUYMa Ha OKPYXKatoLLyHo
cpeny v cpeay obutanna yenoseka (HOT 14);

- NONHasi KOHBEPCUSA Cbipbst — BulodUTa B TOBapHble MPOAYKTbI C COKpalleHMeM

CyMMapHbIX yaerbHbIX 3aTpaTt 1 3HepronoTpebneHms Ha npons3soacTeo npoaykros (HAT 15).
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5.3 OrpaHM4YeHnA NO0 NPUMEHNMOCTM HauyyLlWmnX AOCTYNHbIX

TexXHOJIorum

HOT ¢ 1 no 14 moryT ObITb BHEAPEHDLI M NMPUMEHEHbI B NPOM3BOACTBAaX OKCUAA MarHus,
TMAPOKCMAA MarHus, Xnopuaa MarHusi B cneayowmx cryyasx:

- MpU MoAepHM3auUUN OTAENbHbIX CTagui, YCTAHOBOK MM BCEro MPeanpusitus B Le-
nowm;

- Npu co3aaHun (Npy CTPOUTENBLCTBE) HOBOIO NPOM3BOACTBA.

HOT 15 MoxeT ObiTb BHEApPEHa U NPUMEHeHa TOrbKO NMPU CO34aHMU HOBOMO MPOU3-
BOACTBa (NpeanpusTusi), NOCKONbKY 3TO CBSI3aHO C peanusauven NpuHUUnmManbHO HOBOM
TEXHONOMN, UCNONb30BaHWEM WHOIO CbIPpbs U MOMy4YeHMEM BTOPOrO TOBAapHOro NpoaykTa —

XUOKOro ninum tBepaoro xrmopuaa Kanbuuma.

Pasgen 6. 9koHOMMYeCKUe acneKkTbl peanusauum Hauny4wmx

AOCTYMNHbIX TEXHOJIOI'N "

B cBA3K ¢ orpaHnU4eHHbIM 06BEMOM MHOPMaLMN OYEHb CITIOXXHO BbINOSTHNUTL OBOCHO-
BaHHbIE M KOPPEKTHbIE pacyeTbl U OLEHKY CTOMMOCTWU BHELPEHUS HaUMyudlWMX AOCTYMHbIX
TEXHOMOrM Npu NPOM3BOACTBE OKCMAA MarHus, rmapokcuaa MarHms 1 xnopuga marius. Tem
He MeHee, C y4eTOM UMEILLNXCS CBeAEHUN OT POCCUMCKUX MPOU3BOAUTENEN U NPOM3BOAM-
Tenen ctpaH EC MOXHO oTMeTUTb cneayoLlee.

Mpwn BoIGOpPE BMOa Tonnmea Hanbonee BaXkHbIMU SABMAKOTCA CreayoLlmne nokasaTenu:

- CTOMMOCTb CamMoro Tonnmea, Kotopas moxeTt coctasndate oT 30 % go 60 % ctoumo-
CTW UeneBoun NpoayKumm (okcnaa MarHud, rugpokcmaa MarHusa unu xnopuaa mMarHus);

- COOTHOLLEHME LieHbl NPUPOAHOro ra3a n TBEpLOro TONMnBea;

- CTOUMOCTb KBOT Ha Bbibpoc CO2 (6ornee akTyanbHO ANs «Cyxoro» crnocoba npous-
BOACTBA OKCuAaa marHus, B KOTopom Bblbpockl CO2 6onee 3HauMTENbHbI);

- CTOMMOCTb MHBECTUUUN B obopyaoBaHMe AN MCNONb30BaHUSA KOHKPETHOro Buaa
TonnmuBa (XpaHeHue, TpaHCNopTMpOBaHMe, CyllKa, Noarotoeka, obecnevyeHne mep Gesonac-
HOCTW).

Mpn XpaHeHun cbiny4ymnx maTepmanos (MPOAYKTOB U/vMnu TBEpPLOro TonMBa) 3KOHOMMU-
Yecknn adpdEeKT 3aBUCUT OT KOHKPETHbIX YCITOBUIA NPOU3BOACTBA, B CBA3M C YEM MUCMONb3YHT
AOCTAaTOMHO MHOM0 TEeXHWYECKUX PeLleHunn, paccydnuTaTtb CTOMMOCTb W BKNagd KOTOPbIX

He npeacraBndeTcAa BO3MOXHbIM
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3aTpaTbl Ha UCNoSib30BaHWe (PUNLTPOB 3aBUCAT OT pasMepoB U NPOU3BOAUTENBHOCTU
neyven obxura. B ctpaHax EC ctommocTb TkaHeBoro dunbTpa coctaBnset 35-55 TbiC. €Bpo
(6e3 ctommocTun gononHuteneHoro obopyaosaHnst). CTOMMOCTb 3MeKTPOUNbLTPOB, Kak npa-
BMNo, Ha 10 % — 15 % BbliLLe.

Mpy «MOKpPON» OYMCTKE NPOMBLIGPOCOB U MNblfieyganeHn HeoBXOANMO TakxkKe YYUTbI-
BaTb pacxoAbl Ha CKpybOepHyto Xunakoctb (abcopbeHT) 1 3aTpaTthl HA OYUCTKY OTpaboTaHHON
XngkocTtn (abcopbeHTa). icnonb3oBaHne LUMKITOHOB XapaKTepu3yeTCa OTHOCUTENbHO HU3KK-
MW 3aTpaTamMu MO CPaBHEHUIO C NPUMEHEHNEM TKaHeBbIX (PYKaBHbIX) (OUNbTPOB U 3MEKTPO-
PUNbLTPOB.

Ha ocHoBaHuK nmetowenca nHpopmaummn nposegeHa npmbnuantenbHas oueHka CTo-
MMOCTU CO34aHNA HOBbIX NMPOU3BOACTB MO TEXHOSOMMSAM, COOTBETCTBYIOLWNX KpuTepuam HOT
N nokasaTeniaMm, NpMBeAeHHbIM B HacTosiweM crnpasodHuke HOT no npomsBoacTteam okcuga
MarHmst n rmgpokcmnaga MarHmsa «MOKpbIM» Cnocobom M No NpoM3BOACTBY Xropwuaa MarHus
METOLOM BbiNapuBaHUsa pacTBoOpoB builoduTta.

Tak, OpMeHTMPOBOYHbIE 3aTpaThl HA COo34aHMe HOBOro NPOU3BOACTBA OKCMAA MarHus
«MOKpbIM» cnocobomMm mouHocTbio 25—-35 Thic. T/roa, oTBevarowero kputepuam HAT, B Tom
4yuncre SKONMOrM4eCcKUM N TEXHOSTONMYECKMM rokKasaTensam, NpMBeAeHHbIM B HAcTosALWeM cripa-
BoyHuke HAT, coctaensatoT B npegenax 1,55-1,80 mnpg pybnen, npm 9ToM Ha OO0 CTPOU-
TEeNbHO-MOHTaXHbIX paboT, Kak NpaBuno, npmuxogutca HemHorum 6onee 50 % Bcex 3aTtpar.
Cpok cTpouTenbCcTBa Takoro NPon3BoACcTBa cocTaBnsaeT oT 3 4o 4 neT.

OpureHTMPOBOYHbIE 3aTpaThl HA CO34aHMe HOBOrO MPOM3BOACTBA MMAPOKCMAA MarHus
«MOKpPbIM» crnocobom mowHocTbio 20—-30 ThiC. T/rog, oTBevatowero kputepuam HOT, B Tom
4yucre 9KONOrM4YEeCKUM U TEXHOSTOMMYECKMM MoKasaTensam, NpMBeAeHHbIM B HACTOSALWEM cripa-
BoyHuke HOT, Haxogatca B npegenax 750—-950 mnH pybnen, npy 9TOM Ha OOMNK0 CTpoUTENb-
HO-MOHTaXHbIX paboT npuxogutca okono 50 % Bcex 3atpart. Cpok CTpouTenbLcTBa HOBOro
NpPon3BOACTBA MO yKa3aHHOMW TeXHosorMm coctasndet oT 2,5 go 3,5 ner.

OpureHTUpoBOYHbIE 3aTpaThl HA cOo3daHWe MPOM3BOACTBA Xropuaa MarHug MeToLoM
BblMapmBaHUs pacTBOpoOB BuwodumTa MOLWHOCTLIO 25—30 ThIC. T/rof, OTBEYaloLero Kputepu-
am HOT, B TOM 4yucne 3KOMOrm4yeckMm u TEXHONMOMMYECKUM MnokasaTensam, npuBeaeHHbIM B
HacToswem cnpasoyHuke HOT, coctasnsawT ot 90 go 150 mnH pybnen, npn 3TOM Ha A0S0
CTPOUTENBbHO-MOHTaXHbIX paboT, kak npasuno, npuxogutca 70 % — 80 % Bcex 3aTpar.
Becbma HU3Kkaa gons 3atpat Ha OCHOBHOE M BCOMOraTesfibHOe TeXHonornyeckoe obopyno-
BaHWE, MHCTPYMEHTbl U MaTepuanbl 0O6bACHSAETCS NPOCTOTON TEXHONOMMYECKOro npolecca

npon3BoACTBa MarHMa xnopuga rekcarmgparta.
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Cpok cTpouTenbCcTBa Takoro Npou3BoAcTBa cocTaensieT oT 9 mecsiueB Ao 1 roga, 4to
onpeaensieT BbICOKYD WMHBECTUMUMOHHYO MPUBIEKATENbHOCTb AaHHOW TEeXHOMOorMu Mpous-
BOACTBA.

Bonee peTtanbHOEe M MNOMHOE OTpaXKEHMEe 3KOHOMMYECKMX acnekToB peanusauum
Hauny4LWwmx AOCTYMHbIX TEXHOMOMMIN B NPOM3BOACTBAX OKCUAA MarHusi, rmapokcuaa MarHust u
Xropvaa MarHusi B pamkax Hactosiwero cnpaBoyHvka HOT He npeactaBnsinoch BO3MOXHbLIM
B CBSI3Y C OrPaHUYEHHbIM OGBEMOM WM OTCYTCTBMEM HEOBOXOAMMbIX CBEAEHWUI, NOCTYNMB-

LLnX oT I'Ipeﬂ,I'IpMFITI/IIZ AaHHom oTpacsii NPpoOMbILLITEHHOCTN.

Paspen 7. nepCﬂeKTVIBHbIe TexXHoJnormm

7.1 nepCﬂeKTMBHble TeXHOJ1IOrmm npomn3BoacTBa okCnaga MmarHumsa

B HacToslee BpeMsa Ond NpoOM3BOACTBA OKCUAA MarHust «CyxumMm» cnocobom nepcnek-
TMBHbIE TEXHOMOMMM HEe paccMaTpPUBalOTCA BBUOY HELOCTAaTOMHOCTU AAHHbIX O Hanuyuu, pe-
3ynbTaTax anpobupoBaHNS N XapakTEPUCTUKaX TakUX TEXHOMOMMN.

[na npon3BoacTBa OKCMAa MarHusi «MOKpbIM» criocobom B Poccunckon depepaumm
npeacrtasnsietr cobon BNOSHE ONpeaerieHHYK MNEepCrnekTUBY TEXHOMOrMs, OCHOBaHHAsA Ha
nepBoHavanbHOM B3aMMOAENCTBUM pacTBopa GuwoduTa C CycneHanen rmapokcuaa Kanb-
umns (M3BECTKOBBIM MOJSIOKOM) C OAHOBPEMEHHbLIM MOMy4YeHNEM OBYX LieneBbliX NpoayKToB —
rmgpokcuga marHmsa u pacteopa xnopuga kanbuusa CaClz. O6pasyowminca ruapokema mar-
HUSA OTAENAT hunbTpaLmen OT pacTBopa Xnopuaa KanbLmsa 1 nocne NpoMbIBK1 OT MPUMeECH
Xnopuga Kanbums UCNONb3yT ANS NOMy4YeHUs OKCuaa MarHusa nytem KanbuuHauum (aerva-
paTtaummn). ObpasylLwuninca Ha NepBon CTagumn Npouecca pacTBop xfiopmaa Kanbumst UCNorsb-
3yl0T AN nony4vyeHus 6onee KOHUEHTPUPOBAHHbBIX TOBAPHbIX PaCTBOPOB UMW AM1s1 NOMNyYeHUs
TBEpPOOoro rpaHynMpoBaHHOrO xropuaa kanbuusi. XMMmn3am TEXHOSTOMMYECKOro npolecca onu-

CblBaeTCA CrneayowmmMm peakumsamm:
MgClz + Ca(OH)2 = Mg(OH)2 + CaClz
Mg(OH)2 = MgO + H20

OTa nepcnekTnBHaa TexXHONOrmA no3BosyideT npakTn4eckn Haueno MCrnofib3oBaTb Mar-
HUeBbIE N KallbLuneBbl€é KOMMNOHEHTbI, coAepXalnecqa B UCXOOHOM Cblipbe, AnA nony4vyeHus
Cpasdy AByX UeNneBblX TOBApPHbIX NMPOAYKTOB — OKCuMAa MarHna u xmnopuaa Kanbuud, U COOoT-

BETCTBEHHO XapaKTepusyeTcs bonee HU3KUM CyMMapHbIM CblIpb€BbIM MHOEKCOM TEXHOJ10IMNN,
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ahbpekTnBHBIM pecypcocbepexeHnem n JOCTAaTOMHO HU3KUM YPOBHEM 3MUCCUIA B OKpYXato-
LLyto Cpeay.

[pyrve nepcnekTuBHbIE TEXHOMNOMMN NPON3BOACTBA OKCMAA MarHUA «MOKPbIM» CrOCO-
6om B Hactosiwem cnpaBovHuke HAT He paccmatpuBaloTcs BBMAY HEAOCTATOMHOCTU WH-
dopmMaLmm 0 Hanuyuu, pesyrnbTatax anpobupoBaHUA U KIOYEBLIX XapaKTepUCTUKax Takux

TEXHONOIMMN.
7.2 I'IepcneKTMBHble TexXHOsorum npoun3BoAacTBa rmapokcnaa MmarHms

B HacToslee BpeMsa Ang NpoM3BOACTBA rMAPOKCHMAA MarHNa «Cyxvm» cnocobom nep-
CMEKTUBHbIE TEXHOMNOMMN HEe pacCcMaTpPUBaKOTCA BBUAY HEAOCTAaTOYHOCTM OAHHbBIX O HanNu4yuu,
pesyrnbTaTax anpobupoBaHMsa U XxapakTepUCTUKax Takmx TEXHOSOMMN.

[ns nponsBoacTBa rmapokcnaa MarHmsa « MokpbiMy» cnocobom B Poccuinckon depepa-
ummn npeacrasnseT cobon onpeneneHHyr NepcrnekTuBy TEXHOMOMNSA, OCHOBaAHHaA Ha nepBo-
Ha4YanbHOM B3aMMOLENCTBUM pacTBopa buwoduta ¢ cycneHsnen rmagpokcnaa kanbums (Ms-
BECTKOBbIM MOJIOKOM) C OAHOBPEMEHHbLIM NOSTyYeHUEM ABYX LeneBbiX NpoayKTOB — rMapOoK-
cuga marHua u pactsopa xnopuga kanbuma (CaClz). XMmMumsm TexXHOormyeckoro npotecca

onncbiBaeTCs crneayoLLen peakumen:
MgClz + Ca(OH)2 = Mg(OH)2 + CaCl2

Ob6pasyowmnca rmapokeua MarHus oTaensT dunbTpauuen OT pacTBopa xfopuaa
Kanbuus 1 nocrie NPoMbIBKM OT NPUMECK XIiopuaa Kanbuus, CyLLKU U n3MenbyYeHns gacyoT
B COOTBETCTBYIOLLYIO ynakoBky. Obpasyrowminca Ha NnepBon cTagumn npouecca pacTBop XIio-
puaa Kanbuus MCnonb3ylT AMd nonyvyeHns 6onee KOHLEHTPUPOBAHHbLIX TOBAPHbLIX pacTBO-
POB MNK AN NONyYeHUs TBEPAOro rpaHynMpoOBaHHOMO Xfiopuaa Kanbunga nyTem ynapuBaHus
(cywkun) ncxogHoro pactesopa xfopuaa Kanbuus. 3Ta nepcrnekTnBHasi TEXHONOrMs no3sonseT
NPakTUYEeCKN HaLerno UCNofb3oBaTb MarHMEBbIE U KarbLUMWEBbLIE KOMMNOHEHTbI, cogepXallme-
CA B UCXOOHOM Cblpbe, AN MOony4YeHns cpasy ABYX LeneBblX TOBAPHbIX NPOAYKTOB — rua-
poKkcMaa MarHust 1 xropuaa Kanbuusi, 1 COOTBETCTBEHHO XapakTepuayeTtca Bonee HU3KNM
CYMMapHbIM CbIpbEBbLIM MHOEKCOM TEXHOMOMMN, 3GEKTUBHBIM pecypcocbepexeHnem n go-
CTaTOYHO HU3KMM YPOBHEM 3MUCCUIN B OKPYXKalOLLYK cpefy, B TOM YuCIie NO CPaBHEHUIO C
OTAeNbHbIMM NPOU3BOACTBAMM XNopuaa Kanbuus 1 ruapokcnga MarHusl, peann3oBaHHbIMU B
npombliwneHHoM macwTabe B Poccuinckon ®egepaunu.

Kpome Toro, B nocnegHue rogbl OO0 «[MpomblluneHHas MHHOBaUUsS» akTUBHO npea-
naraeTcs K OnbITHO-NPOMbILLFIEHHON peanu3aumn MHOroctagumHas TEXHOSOrMst nosryvYeHns

rMOpoKcMaa MarHuss «MOKPbIM» CrMOCOOOM, OCHOBaHHas Ha MpeaBapUTENbHOM BbllLENayu-
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BaHWUM cynbdaTta MarHua u3 oTXo4oB NPOM3BOACTBA (000bIUM), coaepXalimx MuUHepan cep-
NEHTUHUT (rMapocunMkaT MarHug), ¢ nocrneaylwmm B3aMMOgenCTBMEM BOLHOMO pacTeopa
cynbdaTta MarHms ¢ amMmavyHoOM BOLAOW U pereHepauuen ammuaka u ammuadHowm BOAbl U3
obpasytouierocs cynbara aMMOHUS.

Mpepnaraemas TeXHONOrMsA NPOU3BOACTBA MOPOKCUOA MarH1Ms ONuUCbIBaeTCs creay-

OWNUMN OCHOBHbIMU XMMNYECKMMIU peaKLMAMN:

3MgO-2Si02:2H20 + 6NH4HSO4 = 3MgS0O4 + 3(NH4)2SO4 + 2SiO2 + 2H20
MgSOu + 2NH4OH = Mg(OH)z2 + (NH4)2S04
(NH4)2S04 = NH4HSO4 + NH3

NH3z + H20 = NH40OH

OTa TEXHOSOrMsl XxapakrepusyeTcsl UCMOofb30BaHMEM B Ka4eCTBe UCXOL4HOMO U OTHOCK-
TENbHO OOCTYNHOrO MUHEPArbHONO Cbipbsi — KPYMHOTOHHAXHbIX OTXOA40B 400bIYM 1 NPOUn3-
BOACTBa acbecTta U XpOMUTOBOM pyAbl, a Takke OQHOBPEMEHHbBIM NOSTyYEHNEM BTOPOro no-
NyTHOro NPOAyKTa — rmapaTMpoOBaHHOIO ANoKcMaa KpeMHUS (KpeMHEBOMW KUCMNOTbI unu «be-
IOV Caxn»), KOTOPbIA HAaXoaUT LWMPOKOe NPUMEHEHNE B PasfUYHbIX OTpPacnaX NPOMbILLSIEH-
HocTn. OgHako MmerLwmMxcss B CBOOOAHOM AOCTyNe NUTEpaTypHbIX AAHHbIX HEAOCTAaTOYHO
Ans Toro, 4YTo6bl Gonee NOMHO U CUCTEMHO OLEHUTb NEPCMNEKTUBY BHELPEHUSA 3TON TEXHONMO-
Tun B NPOMbIWNEHHOM MacwTtabe M npoBecTn AeTanbHOe CpaBHEHME C TEXHOMNOrMsiMu,
npeactaBneHHbIMK B HAacTosLWweM crnpaBoyvHnke HOT.

[pyrne nepcnekTnBHbIE TEXHONOrMM MPOM3BOACTBA MMOPOKCUOA MarHust «MOKPbIM»
cnocobom B HacTtosiem cnpaBodHuke HOT He paccmatpuBatoTcsi BBUAY HEAOCTAaTOYHOCTM
MHOpPMaUUKM O HaNU4MK, pesynbTaTax anpobUpPoBaHUS U KIOYEBbLIX XapakTePUCTUKaX TakUX

TEXHOMNOIMMN.
7.3 NepcnekTUBHbIE TEXHONOrMN NPOU3BOACTBA XJiopuaa MarHus

B HacTosiLee BpemMsi Npu NPOM3BOACTBE Xropuaa MarHust (auxnopuaa MarHust rekca-
rmapaTa) nepcrnekTUBHbIE TEXHOMNOrMU He paccMaTpuBaloTCs BBMAOY HEAOCTATOMHOCTM AaH-
HbIX O HaNMU4YMKN N XapakTepUCTUKaX Takux TexHonorui. CyllecTBytoLlas TEXHONOMMs Npons-
BOACTBA xflopuaa MarHust cnocobom ynapuBaHusi pacteBopa GuiwiodmTta B annapatax no-
FPYXKHOTO rOpeHust NPeAcTaBnseTcsl Ha TeKyLWMUiA MOMEHT Hanbornee onTUManbHOW U aHepre-
TU4eckn 3PEKTUBHON, a TaKKe XapaKTepuayeTcs HU3KUM CblpbeBbIM MHOEKCOM MpoLecca,
BbICOKMM YPOBHEM pecypcocOepexeHust U BecbMa He3HauyuTerNbHbIM YPOBHEM 3MWUCCUI 3a-

rPA3HSIOLLMX BELLECTB B OKPYXXaloLLyo cpeay.
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[MosBneHne HOBbIX MEPCNEKTUBHbLIX TEXHOMOMMN NPOU3BOACTBA Xfopuaa MarHus Mo-
XeT BbITb CBA3aHO C pa3paboTKOW, UCMbITAHUEM U BHEAPEHWEM annapaToB MOrPY>KHOro ro-
PEHNA NHOW, TEXHWYECKU U 3HepreTnyeckn bonee adheKTUBHON KOHCTPYKUUKM, a Takke C
BHeapeHnemMm cuctem 6onee NonHom n appekTMBHOM pekynepaumnm TeNNOBOW 3Heprn obpa-
3YIOLLMXCA NPOMbILUSEHHBIX BbIOPOCOB (AbIMOBLIX ra3oB). TO eCTb NOSABNEHWE U BHeApeHWe
HOBbIX MEPCNEKTUBHbIX TEXHONOrMM MOXeT OblTb CBS3aHO C MOBbILWEHWEM O0O0Len 3Hep-
roadEKTUBHOCTM NPOU3BOACTBEHHOIO MPOLIECCA M CHWKEHMEM YyAeNbHOro noTpebneHus
npupoaHoro rasa u saHeprun. OgHako B nepuog paspaboTkm HacTosawero cnpaBodHnka HOT
ObISI0 HEAOCTAaTOYHO MHPOpMaUUM O HannuuKu, pesynbTatax anpobupoBaHUs N xapakTepu-
CTMKaX TakuUX TEXHONOrMM UM TeXHONOormyeckoro obopyaoBaHusa Ans nNpousBOLCTBa XIopu-

Aa MarHus.

7.4 O6WMe peKkoMeHOaUMu No NepcnekTUBHbIM TEXHOOMUAM

npoun3BoacTBa

BbiBOA O TOM, Kakyld MEPCNEKTUBHYH TEXHOMOrM MPOM3BOACTBA OKCMAa MarHus,
rmgpokcuaa MarHus, xnopuga MarHusa criegyeT BblOpaTb ANA peanu3auumnm B KayecTBe
Haunyywen [[OCTYNHOM  TEexXHOoNnornn, HeobxoaMMO OCHOBLIBaTb Ha  CreaylLmx,
He McYepnbIBaKOLWMX KPUTEPUSAX:

- Hanbonee Hu3kMe yaenbHble BbIOPOCHI 3arpsi3HAIOLWNX BELLECTB B aTMOCHEPHbIN
BO3yX, B TOM 4ncre Hanbonee HM3K1M obLLMiA BanoBbIN BbIBPOC 3arpA3HAIOLLNX BELLLECTB OT
NPoOn3BOACTBA UM OT OTAENbHOW CTagumM NpoLecca B NepecyeTe Ha eanHnNLYy NpoayKumu;

- Hanbonee HU3KNN OBLLNIA CbIPbEBOW MHAEKC TEXHOMOMN B NEpecyeTe Ha NPon3Boa-
CTBO eAuHuLbI Npoaykumm (bonee adhdekTnBHOE pecypcocbepexeHune);

- HAMMeHbLLee yaernbHOe 3HepronoTpebneHne N HaMMeHbLUWIA pacxod 3Hepropecyp-
coB (Tonnunea, 060POTHON BOAbI, XON04A) HA €AUHULY NPOAYKLNW;

- Hanbonee adpdpeKkTUBHAA N/MNN HAMMEHEE IHEProeMKasi CMCTeMa OYMUCTKN MPOMBbILLI-
NEeHHbIX BbIOPOCOB n/nnu obecnbiMBaHus;

- BO3MOXXHOCTb NOBTOPHOIO WU MHOTO (anbTepHATUBHOIO) MCMOMb30BaHUST OTXOLOB U
CTOYHbIX BOA NPOM3BOACTBA, B TOM YKCIE NOCHe NX pereHepaumm nnmn o4mctkm (o6paboTkm).

3akniounTenbHbIE NOJTOXEHNSA U pekomeHgaunmn
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Hactoswun cnpasoyHnk HOT nogrotosnen TPl 21. HanbGonee aktnBHOe yvacTue B
paboTe no cbopy, obpaboTke, aHanM3y N cuctemaTusaumm MHoOpPMaLnn, a Takke B Hanuca-
HUKM TekcTa cnpaBoyvHmka HOT n ero obcyxaeHnn NpUHANN cneumanncTbl cnegyowmx opra-
HM3auUnn:

- AO «KAYCTWK» (r. Bonrorpap);

- 3AO «HukoMary (r. Bonrorpapn);

- dununana ®reY «WIATN no KOxHomy depgepanbHomy okpyry» — «UJTATU no Bon-
rorpagckon obnacTtuy;

- ®I'YM «BHUU CeipbeBble maTtepmarbl U TEXHONOMMM».

Mpn noarotoBke HacTtosiwero cnpaBodHuka HOT O6binM Mcnonb3oBaHbl MaTepuansl,
nosly4eHHble OT POCCUMUCKNX MPOMU3BOAUTENEN OKCMAA MarHus, rmapokcuaa marHus, xropmaa
MarHus B xoge obmeHa nHgpopmaumen, opraHmsosaHHoro bropo HOT B 2016 roagy. Kpome To-
ro, coctaButTenun Hactoswero crnpasovHvka HAT yuntbiBanu pesynbrtaTtbl OTEYECTBEHHbIX
Hay4HO-MccnefoBaTeNbCKNX U OUCCEPTAUMOHHBIX paboT, MapKETUHIOBbIX UCCNeoBaHWin, a
TaKkKe POCCUNCKUX U MeXOYHapOOHbIX MPOEKTOB, BbIMOMHEHHbIX B Poccurckon egepaumnm B
2011-2016 rogax n onybriMkoBaHHbIX Ha cantax B ceTn MIHTepHer.

B cBs3n ¢ Tem, 4to 0OMeH MHopmMaumen bbinl NPoOBEAEH B OYEHb CXaTble€ CPOKU U
nonyyeHne HagexHblX U1 06OCHOBAHHbLIX CBEAEHW NO psdy NpPeanpusaTUn U NpoM3BOACTB
Poccunckon ®egepaunm 661510 3aTpygHEHO UM HEBO3MOXHO, NPU pa3paboTke HaCTOALEero
cnpaBoyHuka HOT 6biM Mcnonb3oBaHbl Takke 3apybexHble maTtepuanbl, B YaCTHOCTM,
cnpaBoyHMK EC no Haunyywum JOCTYyNHbIM TexHonorusm «EBponenckas komucceus. Kom-
NnneKkcHoe npeaoTBpalleHne M KOHTPOMb 3arpsi3HeHusa okpyxatowen cpedbl. CnpaBoYHbIN
AOKYMEHT MO HaunyyWwmm SOCTYNHbIM TeXHoNormsam. NponsBoACTBO LeMeHTa, U3BECTU U OK-
cvpga marHma. 2009 r.» (European Commission. Integrated Pollution and Control. Reference
Document on Best Available Techniques in the Cement, Lime and Magnesium Oxide Manu-
facturing Industries. May 2009 ([6]).

OO6Luee 3aknoyeHne, KOTOpPoe MOXHO caenaTtb B pesyrnbTaTe NOArOTOBKN HACTOSILLEroO
cnpaBoyHuka HOT, coctont B TOM, YTO BeyLuMe OTEYECTBEHHbIE MPeAnpUATUA akKTUBHO
OCYLLECTBNAOT BHEOPEHUE COBPEMEHHbIX TEXHOMOMMYEeCKMX npoueccoB n obopyaoBaHus,
pa3spabaTtbiBalOT 1 peanu3yloT NporpamMMbl NOBbILLEHUS IHEProadPPEKTUBHOCTN N IKOMOrn-
Yyeckon 6e30nacHOCTM NPou3BOACTBa, pecypcocbepexeHnsa. Tem He MeHee, uenu, 3agadu u
oXuaaemble pesynbTaTbl nepexoga K TeXHONOrMyeckoMy HOPMUPOBAHUKD Ha OCHOBE
Hauny4ywmx OOCTYMHbIX TEXHOMOMMN PYKOBOAUTENU MPeanpuAaTUn NOHMMAKOT U OLEHUBaKT

no-pasHoMmy.

110



UTC 21-2016

PekomeHgaumm coctasutenen Hacrtosiwero cnpaBovyHvka HOT ocHoBaHbl Ha crieay-
tOLLLEM 3aKNIOYEHUN.

[na npoaBwxKeHUa 1 peanusaunn naeun nepexoga K Haunyywmm SOCTYNHbIM TEXHOMO-
mam HeobxoaMMo opraHn3oBaTb MaclTabHyo MH(OPMALMOHHO-NPOCBETUTENBCKYIO Kamna-
HUIO U CUCTEMY MOArOTOBKW KaapoB, B TOM YMCMe MOBbILEHWEe KBanvdukaumm, nonyvyeHus
AOMNOMNHUTENBHOINO NpogeccrMoHarnbHOro obpasoBaHua U T. N. AHanNu3 n obcyxaeHue cytu
nepeMeH Npu3BaHO MNOAMOTOBUTbL K HUM MpPeanpuaTUa U pasbsCHUTb OCHOBHbIE MOTMBbLI U
CTUMYIbI 9KONOMMYEeCKONn MogepHU3aUnmn HauMOHarIbHOW 3KOHOMMUKN.

OnpegeneHHble cocTaBUTENAMM HacTosiLwero cnpaBoyHuka HOT Havnydwwme goctyn-
Hble TEXHOSMOMMN N COOTBETCTBYIOLLME TEXHONOrMYeckne nokasaTenu MoryT U AOSMKHbl BbiTb
YTOYHEHbI MpY y4acTum npeacraBuTenen poccumckux npeanpuatnin. C aton uenbio Heobxo-
AUMO NpUBMeYb UX BHUMaHWE Npu nogaepkke npounbHbIX accoumauun, LeHTpPoB cTaHaap-
TM3aLMM M METPOoriorMu, a Takke TeppuTopuarnbHbIX ynpasneHun PocnpupogHagsopa no
cybbektam Poccuiickon depepaumn, BbICLUMX YYEOHbIX 3aBEAEHUN, KOHCYNbTaLMOHHbIX
KOMMNaHWM, NPOEKTHbIX, HAYYHbIX U NHbIX OpraHM3auni.

AP PEKTUBHBIM MHCTPYMEHTOM aKTyanusauumn Hactoswero cnpasoyHmka HOT moryT u
OOJIMKHbI CTaTb NMUMOTHbIE MPOEKTbI, K Y4acTUIO B KOTOPbIX LenecoobpasHo npuereyb Beay-
LLMX NpOM3BOAMTENEN OKCMAA MarHus, rmapokcuaa MarHus n xsopuaa MarHus.

LleneHanpaBneHHasa paboTa Hag cneayrowmmn nsganHuamm MTC 21 moxeT BbiTb Npo-
AOJKEeHa € y4eToOM peanusauum cregyrowmx MeponpuaTni:

- cbop ¥ cuctemaTmsaums OaHHbIX O haKTUYECKUX pacxopax (MHBECTULUMK, SKChnya-
TaUMOHHbIE pacxonbl), CBA3aHHbIX C TEXHOMNOrMen, paccmaTpmBaemon B kadyectese HAT;

- cbop n cuctemaTnsaums MHopmaumm O 3atpaTtax Ha 3PEKTMBHYIO peanusaunto
TEXHOJSIOrM OYUCTKN NPOMbILLSIEHHBIX BbIOPOCOB, YTUNU3aLUUN UM OMUCTKU CTOYHBIX BOS;

- cbop u cuctematmsaumsi MHGOPMaLMM O COOTHOLUEHUW Mexay TUNoM npouecca,
obopyaoBaHusa 1 obpasyrowmmMmnca oTxogamu, Bbibpocamu, cbpocamm CTOYHbIX BOS;

- cbop 1 aHanus3 nHpopmaumm o pesynbTatax MOHUTOPUHIA MPOMBILLSIEHHbIX BbIOPO-
COB 1 NEPUONYHOCTN MOHUTOPWUHIA;

- aHanu3 1 MCcnonb3oBaHWe AOKYMEHTOB, CTaH4apToB 06 O6LmMX NpuHUMNAxX MOHUTO-
PUHra;

- cbop MHpopmaunm o6 aHepronoTpedbneHnn pasnuyHbIX TUMOB NeyYyern U OCHOBHOIO
obopynoBaHus Npy NPON3BOACTBE PasnnYHbIX BUOOB NPOLYKLNNK;

- NpoBeJeHne MUCCreaoBaHUN U cucTeMaTmsauusa OaHHbIX O peanu3aumm mMeporpus-

TWI NO cHMXeHMIo BbibpocoB NOx, CO, SOz, CO2, CH4 1 gpyrmnx 3arpsasHaioLLnX BELWECTB;
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- cbop n aHanu3 nHpopMaunn O CoaepXKaHum cepbl B Cbipbe M UCNOSMb3yeMOM TONMK-
BE U BINUAHUM CcOAepXXaHUs cepbl Ha 3KOHOMMUYECKUE NoKasaTenun npouecca;

- UccregoBaHMe U cuctemaTudauus JaHHbIX O YacToTe M NPOAOIMKUTENBHOCTU MNPOo-
CKOKOB 3arpsisHSIOLIMX BELLECTB MNPU MCMOSIb30BaHUN 3NEKTPOCTAaTUYECKMX OcaguTenen
(anekTpodnnbTPOB);

- U3y4YeHne BO3MOXKHOCTM NCMOMb30BaHWs (BHEOPEHMWS) NEPCMNEKTUBHBLIX TEXHOOMMNA.

lMpouecc coBepLUEHCTBOBAHUA M akTyanusauumm Hactoswero cnpasodHuka HOT gon-
XeH oTpaxaTb MPUHUMN NnocneaoBaTeNlbHOro yryylleHus — Ko4eBor MPUHLUUN COBPEMEH-
HbIX cucTeM MeHemkmeHTa. CoctaButenu cnpasodHuka HOT «[pon3BoacTBO okcuaa mar-
HUS, TMOPOKCMAa MarH1s 1 xnopuga MarHnay HagerTcs, YTO Konnern rotoBbl pasgenuTb 3Ty
no3vuunio U nogaepkatb COBEpLUEHCTBOBaHME OOKYMEHTa U NPOABWXEHUEe Haunyywmx no-

CTYMNHbIX TEXHONOIMN B YKa3aHHOM Npon3BoACTBeE.
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MpunoxeHue A

(cnpaBo4HoOe)

OnuncaHne TeXHONOrM4YecKoro npouecca npomn3soacTtBa

OoKCuaa MmarHusd, rmapokcunga MmarHua n xnopumga marHus

A.1 OnucaHune TexXHONOrn4YecKoro npouecca npomn3sBoactBa oKkCnga MmarHusA «Cyxmm» cnocooom

BxogHon notok

OTan npouecca

(mnoanpouecc)

BbixogHo noTok

OcHoBHoOe
TexHonornyeckoe

obopynoBaHue

Smuceun

McxogHbin marHesnT

(marHesunToBas pyga)

an/IeM M noaroToBkKa

(apobneHne) marHesuTa

MoaroToBNEHHbIW MarHe-

3nT

Opobunkn, menbHULbI

BbIbpockl Nbinn B aTMo-

cdhepy; wym

[pobneHbin n knaccudu-

Ll,I/IpOBaHHbIﬁ MarHe3nt

O6xxur (kanbunHaums)

MarHe3nTta

Kayctnyeckas marHesns

(okeua marHuns)

Bpawatouwiasaca nnm mMHo-
ronogoBas neyb C ropers-

KaMM

Beibpocbl CO, CHa, NO2,
NO, nbin B aTtmMmocdepy;

Lym

Kayctnyeckast marHesus

(aKTUBHbBIM OKCKA MarHns)

N3menbyeHune (nomon) n
OpuKeTUpoBaHMe KaycTu-

Yyeckon marHesuu

BpukeTbl kKaycTnyeckom

MarHe3mmn

Bbibpockl nbinn B aTtmo-

cehepy; LWym

BpukeTbl KaycTnyeckom

MarHe3mm

CnekaHue KaycTnyeckomn

MarHe3mm

MepTBO crieyeHHas mar-

He3nd

LaxTHaa neyb

Bei6pockl CO, CHas, NO2,
NO, nbinu B atmMocgepy;

Lym

9T0CZ-TC J1U



Vi1

OkoHyaHue mabnuubi 34

BxoaHon noTok

OTan npouecca

(moanpouecc)

BbixoaHoM NOTOK

OcHoBHOE
TexHoJiormyeckoe

obopyaoBaHue

Smucecun

Kayctnueckas nnm mept-

BO Cne4yeHHaa MmarHe3und

NnaBneHue okcuga mar-
HUS NPWU NONy4YeHUN ne-

pvknasa

Mepuknas

OnekTpoayroeas neyb

Lym; Tennosas ammnceus

Kayctunyeckas nnu mept-

BO Cne4YyeHHaa marHe3und

M3menbyeHne n pacces
KayCTUYeCKOW nnu mepT-

BO CMEeYEHHOM MarHesuu

N3menb4eHHas u knac-
cuduumpoBaHHasa MarHe-

3nA

MenbHuubl, Knaccudgmka-

TOp

Bbibpochl Nbinn B aTtmo-

cpepy; Wwym

Okeunp marHms

dacoBka n xpaHeHue

npoaykTa

dacoBaHHbI NPOAYKT

YcTaHoBKa (hacoBsku

Bbibpockl Nbinn B aTtMo-

cdhepy; wym

A.2 OnncaHue TeXHONIOrM4YeCcKoro npouecca npoun3soactBa okCunaa mMmarHnA <« MOKpbiM» cnoco6om

BxogHon notok

OTan npouecca

(mnoanpouecc)

BbixogHoM NoTokK

OcHoBHOE
TexXHonornyeckoe

obopyaoBaHue

Smuceun

PacTBopbl xnopuaa mar-

HNA N TapoKCcnga HaTpuda

Mprem n noaroToBka Cbl-
pba — pacteopoB MgCl2
n NaOH

PactBopbl xnopuga mar-

HUA U TMapoKCnaa HaTpud

C60opHWKM (emMKOCTH)
npvemMa u xpaHeHus pac-

TBOpoB MgCl2 n NaOH

He3HaunTenbHble BbIOPO-
cbl MgCl2-:6H20 n NaOH

B aTMocepy

PacTBopbl xnopuga mar-

HNA N TapoKCcnaa HaTpuda

CuvHTE3 rugpokcuaa mar-

HUA

CycneHana Mg(OH)2 B

BOJHO-COMNEBOM pacTBoOpe

PeakTopbl, CHaGXeHHble

MeLllankamm

He3HaunTenbHble BbIOPO-
cbl MgCl2-:6H20 n NaOH

B aTMocepy
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OkoHyaHue mabnuubi 34

BxoaHon noTok

OTan npouecca

(moanpouecc)

BbixoaHoM NOTOK

OcHoBHOE
TexHoJiormyeckoe

obopyaoBaHue

Smucecun

BrnaxkHbI NpOMBbITBIN KeK

rMapoKcmaa MarHus

dunbTpaumsa 1 NpoMbIBKa
rMapoKkcuaa MarHus Ha

unbTp-npecce

BnaxHbI YacTu4HO Npo-
MbITbI KEK rmapokcuaa

MarHums

dunbTp-npecc, cbopHUK

NPOMbIBHOW BOAbI

CTO4HbIE BOABI NPON3-
BO/JCTBA: BOAHO-CONEBOM

pacTBop; WyM

BnaxkHbI YacTn4HO Npo-

MbITbI kek Mg(OH)2

Penynbnaums cycneHsmm
rMApoKcuaa MarHus B

cnabom pacteBope NaOH

PenynbnupoBaHHas cyc-
neHsnst Mg(OH)2

MpombiBHasA BoAa

PenynbnaTtop ¢ mewan-
Kon, COOPHMK pacTBopa

rmgpokcmnaa HaTpua

CTO4HbIE BOABI NPOU3-
BOACTBA: NPOMbIBHbIE

BOAbI

PenynbnuposaHHas cyc-

neHsnst Mg(OH)2

dunbTpauusa 1 npombiBka
rMapoKcMaa MarHus Ha

dunbTp-Npecce

BrnaxHbIn NPOMbITbIN KeK

rMapokcuaa MarHus

dunbTp-npecc, COopHUKK
obecconieHHon Boabl U

NPOMbIBHOW BOAbI

CTO4YHbIE BOAOBI NPOU3-
BoacTBa; Bbibpockl NaCl

(MUHUManbHBI); WyM

BriakHbI NpOMbITBIN KeK

rmapoKkcnaa marHumA

O6xur (kanbunHaums)

rmpapoKkcnaa marHmA

fopsiunm okcna marHus;
AbIMOBbI€ rasbl C Mblfblo
MgO

MHoronogoBasi neyb C
ropesyikaMmm n nepemMmeLrlun-

BalOLLMM YCTPONCTBOM

Beibpockl CO, CHa4, NO2,
NO, nbin B aTtmMocdepy;

LLyM

ropsunm okena MarHmus

OxnaxageHune okcmaa

MarHunsa

OxnaxaeHHbINn okcuna

MarHms

Oxnagutenb

Beibpockl nbinn MgoO B

aTmocdepy

OxnaxaeHHbIN okeua

MarHma

dacoBka N xpaHeHue OK-

cnga MarHuA

dacoBaHHbIN NPOOYKT

dacoBo4Hoe ob6opyaoBa-

Hune

Bei6pocbl nbinn MgO B

aTmocdepy
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A.3 OnucaHue TeXHONOrM4ecKoro npowecca Npon3BoACTBa rMAPOKCUAa MarHMsi KMOKpbIM» CNOCOGOM

BxoaHo noTok

OTan npouecca

(mnoanpouecc)

BbixoaHoM NOTOK

OcHoBHOE
TexXHomnornyeckoe

obopynoBaHue

Smucecun

PacTBopbl xnopunga mar-

HUA N ThapoKCcnaga HaTpud

Mpuem n nogroToBka Chbl-
pbsi — pacTteBopoB MgCl2
n NaOH

PacTtBopbl xnopuga mar-

HUA U TApoKCnaa HaTpua

C60opHMKM (EMKOCTH)
nprMemMa n xpaHeHus pac-

TBOpOoB MgCl2 n NaOH

He3HaunTenbHble BbIOpO-
cbl MgCl2-6H20 1 NaOH

B aTMocdepy

PactBopbl xnopuga mar-

CuHTE3 ruagpokcuaa mar-

CycneHana Mg(OH)2 B

PeakTopbl, CHabXeHHble

HesHauuTenbHble BbIOPO-

HUA W TMgpoKkcuaa HaTpus | HUS BOZHO-COJIEBOM pacTBOpe | MeLLasrikamm cbl MgCl2-6H20 1 NaOH
B aTMochepy
CycneHsuna rmgpokecnga ABTOKNaBMpOBaHME U CycneHsuna rmgpokecmnaa ABTOKNaBbI Wym, Bubpauus; 3Haudm-

MarHma B BOAHO-COJ1EBOM

pacTBope

oxnaxgeHne aBTOKIaBu-
pPOBaHHOW CyCNeH3nun

rmpapoKkcnaa marHuA

MarHma B BOAHO-COJ1€BOM

pacTBope

TenbHoe notpebnexne
Tenna B BuAe napa; Ten-

loBasd SMnNCCUA

CycneHsus ruapokecuaa
MarHus B BOAHO-COJNIEBOM

pacTBope

CDI/IJ'IpraLl,I/IFI 1 NMpoOMbIBKa

rMapoKcmaa MarHus

BrnaxHbIn NPOMBbITbIN KEK
rmapokcuga marHus; Boa-

HO-CONEeBOW pacTBOp

dunbTp-npecc, CObopHUKK
obecconieHHon Boabl U
CTOYHOM (NPOMbIBHOW)

BOAbI

MponsBoacTBEHHbIE MO-
Tepu; CTOYHbIE BOAbI
Npoun3BoACTBA; BbIOPOCHI

NaCl (MMHMManbHbI)

BnaxHbii NpOMbITbIN KeK
rmapokcmga marHms

MpupogHbIn ra3

CyUJKa n n3Merb4vyeHne

rMapoKcmaa MarHus

N3menbYyeHHbIN Cyxomn
npoayKT
MpoMbiwneHHble BbIGPO-

Cbl

POTOpHO-BMXpeBaFI
MenbHUUA, pyKaBHbIE

ouNbTPLI

MakcumanbHasa amuccus
B Bnae BbibpocoB CO,
CHas, NO2, NO, nbinin B

BO34YX; LUYyM
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OkoHyaHue mabnuubi 34

BxoaHon noTok

OTan npouecca

(mognpouecc)

BbixoaHoM NOTOK

OcHoBHOE
TexHoJiormyeckoe

obopyaoBaHue

Smucecun

M3menbYeHHbIN NpoayKT

dacoBka n xpaHeHue

rMapoKcmaa MarHus

dacoBaHHbIN NPOAYKT

dacoBo4vHOe obopyaoBa-

Hue

Bbi6pocbl nbinu Mg(OH)z;

LLYM

A.4 OnucaHune TexXHONOrM4YecKoro npowuecca npousBoACcTBa Xfopuaa MarHus

BxoaHo noTtok

OTan npouecca

(mognpouecc)

BbixoaHoM NOTOK

OcHoBHOE
TexHoJiornyeckoe

obopyaoBaHue

SmMucecumn

PacTBop xnopuga marHus

Mpuem, xpaHeHne, noa-

FOTOBKa CbIpbA

Pacteop MgCl2

EmMKocTn xpaHeHus pac-

TBOpa duwodduta

He3HaunTenbHble BbIOpO-

cbl MgCl2-6H20 B Bo3gyx

PactBop 6uwodumta ¢
maccoBoun gonen MgClz
29,0% —345%
MpupogHbIn ra3

Boaayx

BeinapnBaHue pactsopa
ovwoduTa B annapare
BbINAapHOM C NOrpPy>KHOM
ropenkou (AllN) ¢ nc-
nosib3oBaHNeM Npupoa-

HOro rasa

Pacnnas 6uwoduTa
MgClz-6H20
[(a30-a3p030sbHblIE NPO-

MbILLUMEHHbIE Bbl6pOCbI

AnnapaT BbINapHOW C no-

rpy>xHom ropenkon (AN

MakcumanbHas amuccus
B Bue BbIOpocoB
MgCl2-6H20, CO, CHa,
NO2, NO, HCI; ocHoBHas
amuccusa B BUAe OTXOA0B

(oTxogb! ynctkn All)

9T0CZ-TC J1U
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OkoHyaHue mabnuubi 34

BxoaHon noTok

OTan npouecca

(moanpouecc)

BbixoaHoM NOTOK

OcHoBHOE
TexHoJiormyeckoe

obopyaoBaHue

Smucecun

Pacnnas 6uwodwuTta
MgClz-6H20

Kpuctannusauusa n gpo6b-
neHune (YewwympoBaHme)
UNn rpaHynMpoBaHue un
Kpuctannusaums ou-

wodwuTa

YeluynpoBaHHbIN Unn
rpaHyfMpoBaHHbIA Npo-
Aykt MgCl2:6H20

JIeHToYHbIN KpucTannu-

3aTop; rpaHynaTop

He3HaunTenbHble BbIOpO-
cbl MgCl2-6H20 B BO3ayX;
notepu npoaykra (oTxo-

Abl)

YelwympoBaHHbIN Unu
rpaHynuMpoBaHHbIN NPO-
Aykt MgCl2-6H20

dacoBka un OTrpy3Ka XIno-
puvaa marHma rekcarngpa-
Ta MgCl2-6H20 (6u-

wocwmTa)

dacoBaHHbIN NPOOYKT —
xnopwma marHumA
MgClz-6H20

YcTaHoBKa (hacoBku n

nanneTnpoBaHuA

HesHauuTenbHble BbIOPO-

cbl MgCl2-6H20 B Bo3gyx

9T0Z-TC J1U



MpunoxeHue b

(cnpaBo4HoOe)

UTC 21-2016

YPOBHVI n0Tp96neva TOonnuuBa U CbipbeBbIX MaTepuanoB

B.1 YoenbHbIN pacxos CbipbS U 3HEePropecypcoB Ha NPOU3BOACTBO

1 T okcupa marHus «KCYXUM» cnocooom

HanmeHoBaHWe Cblpbsi YpaeneHbI pacxod, eanHuLa namepeHus
n 3Hepropecypca MuHMManbHbIN MakcumanbHbIN

MpupoaHbIii ras 176 Hm3 310 Hm®
HedTaHoOM KOKC 240 kr 393 kr
TonnueHbIM Ma3yT 190 «kr 330 kr
MarHeaunt 2500T 2,850T
ONeKTpoaHeprus 75-200 kBT-y 3500-4500 kBT4
Bona obopoTHas HeT paHHbIX HeT paHHbIX
TennoBas aHeprusa B nape 6,0 'Ox 14,0 [Ox
Kucnopop 50 Hm® 150 Hm®

B.2 YaenbHbIN pacxos CbipbS U 3HEPropecypcoB Ha NPOU3BOACTBO

1 T oKcuaa MarHusi KMOKpbIM» CNOCO60M

HaumeHoBaHue Cblpbsi y[:l,eﬂbeIIZ pacxon, eanHuua naMepeHund
N aHepropecypca MwuHMManbHbIN MakcmanbHbIn
BogHbin pactBop 6uwoduta ¢
N y 58 m° 6,2 M°
maccosou gorent MgClz 32 %
HaTp eakun TexHuyeckun B nepe-
20T 22T
cyeTte Ha 100 % NaOH
Boaa o6ecconeHHast 50 m3 70 m®
Boaa obopoTHas 10,0 'dx 10,9 'dx
MpupoaHbIii ras 800 Hm? 1100 Hm®
TennoBas aHeprusa B nape 20,8 I'Ox 23,1 I'Ox
OnNeKTpoaHeprms 700 kBT1-4 900 kBT-4
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OkoHyaHue mabnuusbi 34

HanmeHoBaHWe cblpbsi

1 aHepropecypca

YnenbHbI pacxon, eaMHuLa n3aMepeHus

MunHumanbHbIN

MakcmmanbHbIn

Bo3ayx OCyLIEeHHbIN TexHonornye-

CKUN

220 m3

270 m3

B.3 YaenbHbIN pacxos CbipbS U 3HEPropecypcoB Ha NPOU3BOACTBO

1 T rmgpokcuaa MmarHmst KMOKpbIM» cnocooom

HanmeHoBaHWe cblpbsi

1 Hepropecypca

YpenbeHbl pacxon, eanHuua naMepeHus

MuHUManbHbIN

MakcumanbHbIN

BoaHbii pactBop 6uwodguta ¢

CKUI

" N 41w 4,3 M8

maccosou gonen MgClz 32 %
HaTtp egkum TexHuyeckuin B nepe-

1,477 1577
cyeTte Ha 100 % NaOH
Bona obecconeHHas 40 m3 60 m°
Boga obopoTHas 6,4 I'dx 7,5 I'Ox
MpupoaHbI ras 260 HM® 290 HMm®
TennoBas aHeprmusa B nape 10,0 'Ox 16,0 'Dx
ONeKTPOo3Heprus 1000 kBT-4 1500 kBT-4
Bo3ayx OCyLeHHbIN TexHonormye-

110 m3 130 m®

B.4 YaenbHbIN pacxo Cbipbsi U AHEPropecypcoB Ha NPOU3BOACTBO

1 T xnopuga MarHMs MeToAoM BbiNapMBaHUA pacTBOpoOB buwodcguTta

HanmeHoBaHue cbipbsi

1 3Hepropecypca

YpenbHbI pacxon, eanHuua n3aMepeHus

MuHuManbHbIN

MakcumanbHbIN

BoaHbin pactBop 6uwoduTta ¢

1,19 m3 1,21 m®
maccosou gonen MgClz 32 %
HaTtp egkumn TexHuyeckuin B nepe-

0,4 kr 0,8 kr
cyete Ha 100 % NaOH
MpupoaHbIv ras 55 HMm® 110 Hm®
TennoBas aHeprusa B nape 0,22 I'Ox 0,60 I'Ox
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OkoHyaHue mabnuusbi 34

HanmeHoBaHMe Cbipbsi YoenbHbI pacxos, eanHnLa n3mepeHus
1 3Hepropecypca MuHMManbHbIN MakcumanbHbIn
ONeKTpoaHeprus 40 kBT'v 100 kBT-y
Xonopa 0,27 I'dx 0,84 I'dx
Bo3aayx cxkatbiit 30 Hm® 80 Hm®
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MpunoxeHune B

(obs3aTenbHoe)

NepeyeHb MapKepHbIX 3arpA3HSAIOLWUNX BELLecTB

Aans aTMOC(*)epHOFO BO34yXa

B.1 I'Iepequb MapKepHbIX BelleCcTB npon3soacTtBa oKCuga marHums

«CYXUM cnocobom»

MAK B Bo3ay- | MNAK B atmocdep-
bpyTtTo- xe pabouen HOM BO3fyxe Knacc onacHocTu
HanmeHoBaHue BellecTBa
dopmyna | 3oHbI Mo [23], | HAcCeNeHHbIX MECT | BeLLecTBa Mo [26]
Mr/m3 no [24], mr/m®
Okcunabl a3oTa (B nepe- 0,4 (m.p.)*/
( P NO 5* (M.p-) 11
cyeTe Ha NO2) 0,06 (c.c.)*™
[nokcna a3oTa NO:2 2% 0,085/0,04 1l
[nokcua cepbl SO2 10* 0,5/0,05 11
Okcupg yrnepoga CcO 20* 5/3 v
MeTtaH CHa 7000* 50 (OBYB) ([25]) \Y}
Okeunp marHms MgO 4* 0,4 /0,05 v

B.2 NepeyeHb MapKepHbIX BelWeCcTB NPOM3BOACTBA OKCUAa MarHus

«MOKpbIM cnoco6om»

MAK B Bo3ay- | MNAK B atmocdep-
BpyTtToO- xe paboyen HOM BO3yxe Knacc onacHocTtu
HanmeHoBaHue BellecTBa
dopmyna | 30HbI MO [23], | HAaceneHHbIX MeCT | BellecTsa Mo [26]
mr/m3 no [24], mr/m3
A30Ta okcnabl (B nepe- 0,4 (m.p.)*/
( P NO 5* (M-p) 1l
cyete Ha NO2) 0,06 (c.c.)*™
[vokcna asoTa NO2 2* 0,085/ 0,04 1"
Okcung yrnepoga CcO 20* 5/3 v
MeTaH CHas 7000* 50 (OBYB) [25] v
M'mppokema HaTpus NaOH 0,5* 0,01 (OBYB) [25] Il
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MNMAK s Bosay- | MAK B atmocep-
BpyTToO- xe pabouen HOM BO37yxe Knacc onacHoctun
HaunmeHoBaHue BellecTBa
dopmyna | 3oHbI Mo [23], | HAceneHHbIX MecT | BeLlecTa Mo [26]
mr/m3 no [24], mr/m®
Xnopwua HaTpus NacCl 5* 0,5/0,15 1]
[unxnopug marHma rekca-
MgClz-6H20 2* 0,1 (OBYB) [25] 11
rmgpart
Okeunp marHms MgO 4* 0,4 /0,05 \Y]

** MpuBeaeHa cpegHe-cytovHas MNAoK.

* [puBeneHa makcumarnsHo pasosas MNOK (OBYB).

B.3 MNepeyeHb MapKkepHbIX BewecTB NPOU3BOACTBa rMapokcuaa

MarHusi «cCyxmm crnoco6om»

MAK B Bosay- | MNAK B atmocdep-
BbpyTTO- xe pabouyen HOM BO34yXxe Knacc onacHoctn
HanmeHoBaHue BellecTBa
dopmyna | 3oHbI Mo [23], | HAceneHHbIX MecT | BeLlecTBa no [26]
mr/m® no [24], mr/m3
A3soTa okcuabl (B nepe- 0,4 (m.p.)*/
( P NO 5* (M.p.) 1
cyeTe Ha NO2) 0,06 (c.c.)*™
[nokcnp a3oTa NO:2 2% 0,085/0,04 1l
[nokcua cepbl SO2 10* 0,5/0,05 11
Okcug yrnepoga CcO 20* 5/3 v
MeTaH CHa 7000~ 50 (OBYB) [25] v

* MpuBegeHa makcumaneHo pasosag MNAK.

** [puBeneHa cpeaHe-cytovHas MAOK.
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B.4 lNepeyeHb MapkepHbIX BeleCcTB NPOU3BOACTBa rMapoKkcuaa

MarHnAa « MOKpbiM cnocoo6om»

rmapat

MAK s Bosay- | MNMAK B atmocdep-
bpyTtToO- xe pabouyen HOM BO3[yxe Knacc onacHocTtn
HanmeHoBaHue BellecTBa
dopmyna | 30HbI Mo [23], | HAcCeneHHbIX MeCT | BeLLecTsa Mo [26]
mr/m3 no [24], mr/m3
A3oTa okcuabl (B nepe- 0,4 (m.p.)*/
( P NO 5* (M.p.) 11
cyeTe Ha NO2) 0,06 (c.c.)**
[nokcnp a3oTa NO:2 2% 0,085/0,04 1l
Okcupg yrnepoga CO 20* 5/3 v
MeTaH CHa 7000* 50 (OBYB) [25] v
Mmppokcma HaTpus NaOH 0,5* 0,01 (OBYB) [25] Il
Xnopwug HaTpus NacCl 5* 0,5/0,15 1]
MarHua guxnopug rekca-
MgCl2-6H20 2% 0,1 (OBYB) [25 "

** [puBeaeHa cpegHecyTodHas MAK.

* [puBegeHa makcnmanosHo pasosas MNAOK.

B.5 NMepeyeHb MapKepHbIX 3arpsi3HAIOLWMX BelecTB NPou3BoACTBa

Xxnopuwaa marHusi

MoK s so3gy- | MNAK B atmocdep-
BbpyTtToO- xe paboyen HOM BO3[yxe Knacc onacHocTtn
HanmeHoBaHue BellecTBa
dopmyna | 30HbI MO [23], | HAaceneHHbIX MecT | BellecTsa Mo [26]
mr/m3 no [24], mr/m3
A3o0Ta okcuabl (B nepe- 0,4 (m.p.)*/
( P NO 5* (M.p.) 1
cyete Ha NO2) 0,06 (c.c.)*™
[vokcna asoTa NO2 2* 0,085/ 0,04 1"
Okcung yrnepoga CcO 20* 5/3 v
MeTaH CHa 7000* 50 (OBYB) [25] v
MarHus guxnopug rekca-
MgCl2-6H20 2* 0,1 (OBYB) [25] 1

rmopaTt
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MNMAK s Bosay- | MAK B atmocep-
BpyTToO- xe pabouen HOM BO37yxe Knacc onacHoctun
HaunmeHoBaHue BellecTBa
dopmyna | 3oHbI Mo [23], | HAceneHHbIX MecT | BeLlecTa Mo [26]
mr/m3 no [24], mr/m®
Xnopwua Bogopoga (rma-
HCI 5* 0,2/0,1 Il

poxnopua)

* [MpmBeneHa makcumaneHo pasosad NAK (OBYB).

** [puBeaeHa cpegHe-cyTodHas MAK.
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MpunoxeHue I'

(obs3aTenbHoe)

MNMepeyveHb HAOT, no3BonAWMX COKPATUTDL
3MMCCUU B OKPYXKaloLLyHo cpeay,
noTtpeodneHune cbipbf, BOAbl, 3HEpPrum

N CHU3INTbL 06pasoBaHMe oTXoaosB

Homep HOT

HanmeHoBaHnne HOT

1

HOT Ans BbINOMHEHMSI HA MOCTOSIHHOWM OCHOBE MOHUTOPUHIa U U3MepeHuin

napameTpoB MNpoLiecca 1 BbIGPOCOB 3arpsA3HAOLLMX BELLECTB

2 HOT ans MMHUMM3auumn pacxoga marHesuta unu uwodurta

3 HOT ana cHuxkeHnsa pacxofa TENSIOBOW 3HEPrMn B 3aBUCMMOCTU OT TEXHOSO-
rMYyecKoro npotecca 1 Buaa npoayKumnm

4 HOT ona MMHMMKU3aUUK pacxoda aNekTPpo3IHeprnm

5 HOT no npymeHeHuto mep 6e3onacHoCcTU nNpu paboTte Npu NPoM3BOACTBE OK-
cvaa MarHud, rmgpokcmaa MarHus, xnopuga marHus

6 HOT ana cokpaweHns (MMHUMM3aLUUKN) HEOPraHN30BaHHbBIX BbIOPOCOB TEXHO-
NOrn4ecKon nbinu

7 HOT ana cHwkeHusa BbIbBpocoB ra3oobpasHbix BewectB (NOx, SOz, HCI, CO,
COz2, CH4) c AbIMOBbIMM razamu NEYHOro npolecca

8 HAOT ana cHwkeHusa BbiIGpocoB NOx B NpOMbILSIEHHbIX BblIGpocax (AbIMOBbIX
rasax)

9 HOT ons cHuxkeHuna BblIbpocoB SO2 B NpOMbILLIIEHHbLIX BblIbpocax (4bIMOBbIX
rasax)

10 HOT ons cHwkeHus BoibpocoB CO n CO2 B NpoMbIlieHHbIX Bblibpocax (Abl-
MOBbIX rasax)

11 HAOT ona cHwkeHusa BbibpocoB HCI 1 HF nytem mcnonb3oBaHusa Tonnvea C
NMOHWXEHHbLIM COAEep)KaHMEM Xropa u otopa

12 HOT ons cHuxeHna (MUHMMM3auMK) BbIOPOCOB MbINN C ObIMOBLIMU rasamm
neyvyHoro npouecca

13 HAOT ons cHwxeHus 1 npeaoTBpalleHns NPon3BOLACTBEHHbIX NOTEPb

14 HAOT ans cHwkeHns (MMHUMU3aunn) ypoBHS LWyMa Npu Npon3BoacTee
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Homep HOT

HanmeHoBaHne HOT

15

HOT ¢ ncnonb3oBaHnemM rmgpokcuaa Kanbuus B KQ4ecTBe LLEeNOYHOro areHTa

(BMecTOo rugpokcuaa HaTpus)
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Mpunoxexue [

(obsizaTenbHoe)

TexHonorn4yeckme nokasaresnu npoun3BoacTBa

oKCuaa MmarHuvs, ruapokKkcuga marHums, xnopuwaa marHums

0.1 TexHonornyeckue nokasarenu npomn3BoacTBa okCnaa marHMA «Cyxmm» cnocooom

EBponenickune
TexHonorm4eckme
. OnanasoH
I'Iepequb TEXHOITOrM4eCckmnx nokasartenen, eanHnLbl USAMepeHnsa . nokKasartennm
3Ha4YeHnn
(no cnpaBOYHUKY
EC)
1 OHepronoTpebnenwne, IN'Ox/T [nvHHbIE BpaLaloLwmecs neyn
Bpaluatowmecs neun 6-14 6-12
LLlaxTHble ne4vn 5,1-8,0 5,1-7,8
OneKkTpoayrosble neyvn
2 Bbi6pockl NOx, mr/m® [AnvHHbIE BpaLlaoLwmecs neyn
Bpawatowmecs neun 650-5000 650-5000

LaxTHble neuun

9T0Z-TC J1U
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EBponeiickne

TexHonorm4eckme

. [vana3soH
I'Iepequb TEXHOJIOTMYECKUX NOKa3aTtenen, eanHuL bl usMepeHuna . nokasartesnum

3Ha4YeHunn

(Mo cnpaBOYHUKY

EC)
3 BbiGpocbkl CO, mr/m3 [nvHHbIE BpaLlaoLwmecs neyn
Bpaluatowmecs neun 35-1000 33-1000

LLlaxTHble neyn

4 Bbi6pockl CH4, mr/m®

[nvHHbIE BpaLlaloLwmMecs neyn
Bpaluatowmecs neun

LLlaxTHble neyn

He onpepeneHs.l
He onpepeneHs.l

He onpeneneHsl

He onpepneneHs.l
He onpepeneHs.l

He onpeneneHsl

5 BbiGpockl SO2, Mr/m3

,D,J'IVIHHbIe Bpalwarwmnecda ne4vm

Bpaluatowmecs neun 10-5000 10-5000
LlaxTHbIE neyn
6 Bbibpockl HCI, mr/m3 [nHHbIE Bpallalowmecs neym He onpeneneHs.l
Bpaluatowmecs neun He onpepeneHs.l —
LLlaxTHbIE Ne4vn He onpepeneHsol
;5:36pOCbI NbInn (OKCUg, MarHus), Apobunkn, MmenbHUUbI; KnaccugukaTop 20400 20400
8 CblpbeBOW MHAEKC TEXHONOMMN, T/T Apobunkn, MenbHWLbI; BpaLlaloLwmecs nnm
2,500-2,850 —

npoaykTa

LUaxXTHbIE NeYvYn,; aneKkTpoayroBbie rne4vyum

9T0CZ-TC J1U
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Tabnuua [1.1.1 — Bbibpocbl MapkepHbIX 3arps3HAOLLINX BELLECTB B aTMOCHEPHbIN BO34yX NPy NPOM3BOLACTBE OKCMAA MarHus «Cyxmm» Crnocobom

Macca BbIGpocoB

Macca BbIGpocoB

NCTO4YHUKNM
HavMeHoBaHue 3arpsA3HAIOLLIEro BelllecTsa 3arpssHAIOLLIEro BelllecTsa
Eannuua BbIOpoOCOB MeTtog
3arpsA3HAIOLLEro [0 O4YMCTKM B pacyeTe nocre OYUCTKN B pacyeTe
M3MepeHVII7I 3arpAa3HdaroLero O4YUCTKN
BellecTBa Ha 1 T npogykTa Ha 1 T npogykTa
BellecTBa
[nana3soH CpenHee [nana3oH CpenHee
Okcup asoTta Kr/T 0,02-0,20 |HeT gaHHbIX Cragusa obxura — — —
[nokcna asoTa Kr/T 0,1-2,0 HeT paHHbIX Cragusa obxura — — —
Okeupg yrnepoga Kr/T 0,8-5,0 HeT aaHHbIX Cragua obxura — — —
Hdnokcma cepbl Kr/T 0,05-0,20 |HeT gaHHbIX Cragusa obxura — — —
MHeBMOTpaHCNOPT, dunbTpa-
Okeup marHms Kr/T 2-200 HeT paHHbIX 0,2-1,0 0,5
dacoBka ums
MeTtaH Kr/T 0,1-8,0 HeT paHHbIX Cragus obxura — — —
Yrnesogopoabl Kr/T 0,01-0,20 |HeT gaHHbIX Crtagusa obxura — — —
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Tabnuua [1.1.2 — OTxoabl Npom3BoACcTBa M NOTPebneHnss Npy NPOM3BOACTBE OKCMAA MarHUS «CyXum» Crnocobom

Macca obpa3soBaHus

Macca pasmeLLeHHoro

HanmeHoBaHne Knacc EanHnua 0TX0Aa B pac4yeTe NcToYHMK MeTon 0TXoAa B pacyeTe
oTxoda OnacHoOCTHU n3mMepeHus Ha 1 T npoaykTa obpas3oBaHus OYNCTKU Ha 1 T npoaykTa
[JnanasoH CpenHee JnanasoH CpepHee
OTxoabl 3a4MCTKK
obopynoBaHusa U
5 OcHoBHoe 0bopy-
ybopKku npocbinen 4 Kr/T 0,80-1,50 |HeT gaHHbIX — 0,80-1,50 —
AoBaHue, hacoBka
npv Npon3BoacTBe
oKCcuaa MarHus
dunbTpoBanbHas
TKaHb NONMadup-
OuncTtka NpombliLL-
Hagq, 3arpasHeHHas 4 Kr/T 0,01-0,1 |HeTt paHHbIX — 0,01-0,1 —
NEeHHbIX BbIBpOCOB
NbINbIO OKcMaa
MarHms
dunbTpoBanbHas
TKaHb MOsINponu-
OuncTtka NpombliLL-
neHoBas, 3arpss- 4 Kr/T 0,01-0,1 |HeTt gaHHbIX — 0,01-0,1 —
NEHHbIX BbIOPOCOB
HEeHHas MNblIb OK-
cuga marHms
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Tabnuua [1.1.3 — C6pochbl 3arpsAsHsOLLMX BELWLECTB B BOAHbIN 0OBbEKT OT NPON3BOACTBA OKCMAA MarHnsa «CyxXmm» crnocobom

Macca cbpocoB 3arpsi3Hsi- MeToz Macca cbpocoB 3arpsi3Hsi-
NcTouHKnK
HanmeHoBaHue 3a- foLLIero BelecTsa A0 O4YUCT- HanpaBneHue cOpo- | o4mcTkun nnm foLLlero BetlecTsa nocne
EanHnua ns- cbpoca 3a- .
rPSA3HSIOLLErO Belle- K B pacyeTe Ha 1 T npoayk- ca (B BOOHbIN 06b- | moBTOpHOro | OYUCTKM B pacyeTe Ha 1T
MepeHus rPA3HSAIOLLLErO
CTBa, Nokasatens Ta ekT, LICB™) ncnonb3oBa- npoaykta
BellecTBa
[Ownana3oH CpenHee HUA Owana3soH CpenHee
Cyxown ocTaTok Kr/T 1,0-50,0 |HeT gAaHHbIX — B BoaHbI 06bekT |HeT gaHHbIX | HeT aaHHbIX | HeT gaHHbIX
B3BelleHHble Be- 5
Kr/T 0,1-0,50 |HeT gaHHbIX — B BoaHbI 06bekT |HeT gaHHbIX | HeT aaHHbIX | HeT gaHHbIX
uectea
XIK* Kr/T 0,03-0,40 |HeT gaHHbIX — B BogHbIN 06beKT | HeT aaHHbIX | HET AaHHbIX | HET AaHHbIX
Cynbdart-aHnoH Kr/T 0,01-0,50 |HeTt gaHHbIX — B BoaHbI 06bekT |HeT gaHHbIX | HeT aaHHbIX | HeT gaHHbIX

* XMNK — xummndeckoe notpebneHne kucnopoaa.

0.2 TexHonorn4yeckme nokasartesiu Npon3BoACTBa OKCMAAa MarHUA «KMOKpPbIM» CMOCOOOM

EBponeiickune
TexXHoJorn4yeckmne
. JnanasoH
I'Iepequb TEeXHOJT0Nr’M4YeCcKmnx nokasarterneu, OGOpyﬂ,OBaHI/Iﬂ, eanHNLbl 3MepeHnd . nokasartenu
3Ha4YeHnn
(Mo cnpaBOYHUKY
EC)
1 OHepronoTpebneHune (Tennosas MHoronogoBas neyb, OCHOBHOE M BCNOMOra- 0823 1
aHeprus), [Ox/T TenbHOe TexHonorn4yeckoe obopyagoBaHune
2 a3 npupoaHbIn, Thic. M3/T MHoronogoBas neyb, ra3oBble ropesnku 0,8-1,1 —
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EBponeiickne

TexXHosiornyeckne
I'Iepequb TEXHOJTIOTrn4YeCcknx noxasaTeneﬁ, 060py,El,OBaHVIFI, eOnHNLbl NAMEepEeHNA .D.Vlal'la30? nokasarenu
SHatenny (Mo cnpaBOYHUKY
EC)
3 Beibpockl NO, mr/m3 MHoronogoBasi neyb 2-60 —
4 Bbibpockl NO2, mr/m3 MHoronogoBsas neyb 2-300 —
5 Bbi6pockl CO, mr/m3 MHoronogoBasi neyb 50-600 —
6 Bbibpockl CHa, mMr/m3 MHoronogoBasi neyb 10 00-20 000 —
7 Bbibpocbkl MgO, mr/m3 AnekTpodunbTp (dNeKTpocTaTUyeckmi oca- 10-300 .
AnTens)
8 BbiGpockl MgO, mr/m3 PUNbTP KACCETHbIA CUIOCHbIN 5-100 —
9 BbI6pocbkl MgO, mr/m3 PuUNbTP pyKaBHbIN 5-50 —
10 BbiGpockl MgCl2-6H20, mr/m3 EmMKocTn xpaHeHusi pacteopa buwoputa 0,001-1500 —
11 Bbibpockl NaOH, mr/m® EmMkocT xpaHeHus pacteopa Lwenoym 0,001-5000 —
12 Bbi6pockl NaCl, mr/m3 COOpHUKM BOOAHO-CONEBOro pacTeBopa, CTou-
0,001-15 000 —
HbIX 1 MPOMBbIBHbIX BO,
13 CblpbeBOW NHOEKC TEXHONOrMu, T/T | PeakTopbl CMHTE3a, penynbnaTopbl, PUnbLTp-
npoaykra npecc, KOHBenep, MHOronogoBas neYvb, CUNo- 4,347-4,660 —

Cbl, yCTaHOBKa (DacoBKM
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Tabnuua [1.2.1 — Bbibpockl MapKkepHbIX 3arpsa3HAOLLNX BELLECTB B aTMOCHEPHbIN BO34yX NPV NPOM3BOACTBE OKCUAA MarHMsi KMOKpPbIM» ClOCOGOM

Macca BbiOpocoB

Macca BLIGpocoB

MNCTOYHUKM
HavMeHoBaHue 3arpsi3HsIoLLEro BelllecTsa 3arpssHsoLLEro BellecTsa
EavHuua BbIOpOCOB MeTon
3arpsA3HAIOLLEro [0 O4YMCTKM B pacyeTe nocre OYUCTKN B pacyeTe
n3mepeHuna 3arpAa3Hdrouiero O4YUCTKN
BellecTBa Ha 1 T npogykTa Ha 1 T npogykTa
BellecTBa
[nana3soH CpeaHee [Ounana3oH CpenHee
Okcup asoTta Kr/T 0,02-0,20 0,10 [biMoOBbIe rasbl — 0,02-0,20 0,10
[nokcnp a3oTa Kr/T 0,1-1,5 0,5 [lbiIMOBbIe rasbi — 0,1-1,5 0,5
Okecupg yrnepoga Kr/T 0,8-4,2 1,8 [biMmoBbIe rassbl — 0,8-4,2 1,8
MeTaH Kr/T 0,1-8,1 3,3 [lbiIMOBbIe rasbi — 0,1-8,1 3,3
Okenpg marHms Kr/T 2—-200 50 MHeBmoTpaHcnopT | Qunbtpaums | 0,22-0,90 0,47
Xnopwupg rekcarmgpat
EMKocTn XpaHeHust
MarHusi Kr/T 0,03-0,15 0,07 — 0,03-0,15 0,07
GuwoduTa
(MgCl2-6H20)
Mmopokena HaTpusa EMKocTn XpaHeHust
Kr/T 0,02-0,08 0,05 — 0,02-0,08 0,05
(NaOH) LLLenoun
Xnopwua HaTpus C6opHMKM BOAHO-
Kr/T 0,01-0,03 0,02 — 0,01-0,03 0,02
(NacCl) COJIeBOro pacresopa
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Tabnuua [1.2.2 — OTxoabl Npom3BoACTBa M NOTPebneHns Npm NpoM3BOACTBE OKCMAA MarHUS «MOKPbIM» Cnocobom

Macca obpa3soBaHus

Macca pasmeLLeHHoro

MeTopn
HanmeHoBaHune Knacc EanHnua OoTXoAa B pac4yeTe NcToYHMK oTXoda B pacyeTe
OYMCTKM 1NN
oTxoda OnacHoOCTHU n3mMepeHus Ha 1 T npoaykTa obpas3oBaHus Ha 1 T npoadykTa
yTunusaumm
[JnanasoH CpenHee JnanasoH CpepHee
OT1xofbl 32a4UCTKM Craguu covnbTtpa- | Hentpanu-
obopynoBaHusa U LMK, CYLLKN, N3- 3auma u
ybopKku npocbinen 4 Kr/T 0,80-1,50 1,0 MenbyeHus u da- O4YnCTKa 0,80-1,50 1,0
npv Npon3BoacTBe COBKM rmapokcuaa | CTOYHbIX
oKCcuaa MarHus MarHums BO4
dunbTpoBanbHas
TKaHb NONMagmp- BbliaeneHune u
Hasi, 3arpsA3HeHHas 4 Kr/T 0,01-0,08 0,04 OYMCTKa BO3ayxa — 0,01-0,08 0,04
NbIbIO OKCuaa OT OKcuAa MarHusi
MarHus
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Tabnwuua [1.2.3 — CHpochbl 3arpA3HsIOLLMX BELLECTB B BOOHbIN 0OBEKT OT NPOM3BOACTBA OKCMAA MarHUsA « MOKpPbIM» Cnocobom

Macca cbpocoB 3arpsi3Hsi- MeTon Macca c6pocoB 3arpsi3Hsi-
HanmeHoBaHne
loLiero sewecrtea HanpaBneHme OYUYNCTKN, ouiero sewecrtea
3arpssHaLWero EonHnua NCTOYHMK
[0 OYMCTKU B pacyeTe c6poca (B BOAHbIA | MOBTOpHOro | MOCIE OYUCTKW B pacyeTe
BellecTBa, N3MepeHus cbpoca
Ha 1 T npoaykta o6bekT, LICB¥) “crnonb3oBa- Ha 1 T npoaykTa
nokasarens
[Ownana3oH CpenHee HUA [wnana3soH CpenHee
J[obblya
CuHTesMg
Xnopua-aHUoH Kr/T 1760-1850 1800 (OH) LICB, BOC** paccona 0-1850 1500
2
NacCl
[obbiva
CwnHTesMg
Cyxown ocTaTok Kr/T 2900-3100 3000 (OH) LICB, BOC** paccona 0-3100 2000
2
NacCl
[obbiva
BaBelleHHble Be- CuHTesMg
Kr/T 0-20 5 LCB, bBOC** paccona 0-2,0 1,0
LecTsa (OH)2
NacCl
XMK (xumnyeckoe [obbiva
CwnHTesMg
notpebnexHune kuc- Kr/T 1-100 50 (OH) LCB, bOC** paccona 0-50 30
2
nopoaa) NacCl
[ob6blua
CwnHTesMg
CynbcaTt-aHMOH Kr/T 0-5 0,5 (OH) LCB, BOC** paccona 0-0,5 0,25
2
NacCl

* LICB — ueHTpanusoBaHHasi cucteMa OTBELEHMS.

** BOC — BMONOornMyeckme OYNUCTHbIE COOPYXXEHUS.
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0.3 TexHonornyeckmne nokasarenum nponsBoAcTBa rMAPOKCUAA MarHUA KMOKpbIM» COCOOOM

EBponeiickune
TEeXHOoJ1orm4yeckmne
dnana3oH
I'Iepequb TEXHOJTOMM4YEeCKNX noxasaTeneﬁ, OGOpWJ,OBaHVIFl, €ONHULbl N"AMEPEHNA . nokKasartenu
3Ha4YeHnn
(Mo cnpaBOYHUKY
EC)
1 OHepronoTpebneHne (Tennosas MenbHuua, knaccngukaTop, OCHOBHOE TEX-
aHeprus), I'x/T Honornyeckoe obopyaoBaHune, KOHBENEP, 10,0-16,0 —
dunbTp-Npecc, yctaHoBKa hacoBKM
2 a3 NpuUpoaHbIA, Thic. M3/T Cywunka, ra3oBble ropenkm 0,26-0,28 —
3 Bbi6pockl NO, mr/m3 BeHTunarop-abimococ 2-50 —
4 Bbibpockl NO2, mr/m3 BeHTunatop-abimococ 15-300 —
5 Bbi6pockl CO, mr/m3 BeHTnnarop-abimococ 50-600 —
6 Bbibpockl CHa, mMr/m3 BeHTunstop-gsimococ 5 000-20 000 —
7 Bbibpocbkl MgClz2-6H20, mr/m® EmMKocTn xpaHeHusi pacteopa buwoguta 0,001-1500 —
8 Bbibpockl NaOH, mr/m3 EmMkocT xpaHeHus pacteopa Lwenoym 0,001-5000 —
9 Bbi6pockl NaCl, mr/m3 C6opHMKM BOAHO-CONEBOro pacTBopa, CTou-
0,001-15 000 —
HbIX 1 MPOMBbIBHbIX BO,
10 Bbibpocbl nbinu (rmgpokenga mar- | Knaccudpmkatop, cnnoc, unbTp KacceTHbIN
P (rmap ¢ P ¢ P 0,001-10 000 —
HWs), Mr/m3 CUNOCHbIN, (OUNbTP PYyKaBHbIN, BEHTUIIATOP
11 Bbibpocbl nbinu (rmgpokenga mar- | KomnnektHas yctaHoBKa bacoBku U nanneTu-
0,001-10 000 —

HUS1), Mr/m3

poBaHus
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EBponeiickune
TexHolornyeckmne
. [vana3soH
I'Iepequb TEXHOJTIOTrM4YeCKnX nokasarterien, 060pyIJ,OBaHVIFI, €ONHULbl N"AMEPEHNA . nokasarenu
3Ha4YeHUn
(Mo cnpaBOYHUKY
EC)
12 CblpbeBO NHOEKC TEXHONOrMu, T/T | PeakTopbl CMHTE3a, aBTOKNaBbl, PUNbTP-
npoaykTa npecc, poToOpHO-BMUXpEeBas MenbHULa, CyLLINII- 3,005-3,430 —
Ka, KnaccudukaTop, ycTaHOBKa (pacoBKu

Tabnuua [1.3.1 — Bbibpockl MapKkepHbIX 3arpsa3HAOLLINX BELECTB B aTMOCHEPHLIN BO34YX NPy NPOM3BOACTBE MMAPOKCUAa MarHnst « MOKpPbIM»

cnocobom
Macca BbiGpocoB Macca BbibpocoB
MNCTOYHUKM
HanumeHoBaHue 3arps3HALLIErO BellecTBa 3arps3HALLIEro BellecTsa
EanHnua BbIGpPOCOB MeTopn
3arpsisHAOLLEro [0 O4YUCTKM B pacyeTe nocre O4YMCTKM B pacyeTe
N3MepeHui 3arpsAsHAOLLIErO OYUCTKM
BellecTBa Ha 1 T npoAayKkTta Ha 1 T npoAayKkTta
BellecTsa
[nana3soH CpeaHee [nana3oH CpenHee
Okcup asoTta Kr/T 0,01-0,25 0,05 [biMoOBbIe rasbl — 0,01-0,25 0,05
[nokcnp a3oTa Kr/T 0,05-0,65 0,30 [lbiIMOBbIe rasbi — 0,05-0,65 0,30
Okenpg yrnepoga Kr/T 0,20-2,05 1,10 [biMoBbIe rassbl — 0,20-2,05 1,10
MeTaH Kr/T 0,20-2,20 1,95 [biMoBbIe rasbl — 0,20-2,20 1,95
MarHus xnopua rek-
EmkocTn xpaHeHus
carmgpaTt Kr/T 0,05-0,15 0,10 — 0,05-0,15 0,10
pacTtBopa duwoduta
MgCl2-6H20
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OkonyaHue mabnuusbi [.3.1

Macca BbiOpocoB

Macca BbIGpocoB

marHua Mg(OH)2

yCTaHOBKa hacOBKM

MCTOYHUKM
HanumeHoBaHue 3arpsi3HsOLLIErO BelllecTBa 3arpsI3HAOLLIErO BelllecTsa
EanHnua BbIOpOCOB MeTopn
3arps3HSIOLLErO [0 OYMCTKN B pacyeTe rocre O4nUCTKM B pacyeTe
N3MepeHui 3arpsA3HAoLLIErO OYUCTKM
BellecTsa Ha 1 T npoaykta Ha 1 T npoaykTa
BellecTea
[nanasoH CpeaHee [Ounana3oH CpenHee
HaTpus rmgpokeua EMKocTn xpaHeHust
Kr/T 0,01-0,09 0,04 — 0,01-0,09 0,04
NaOH Lenoymn
Hatpua xnopung NacCl C6bopHMKM BOAHO-
Kr/T 0,01-0,05 0,03 — 0,01-0,05 0,03
COneBoro pacteopa
Mbinb rmapokcmaa Cunocebl, 6yHkepbl,
Kr/T 20-200 100 dunbTpaums 0,21-0,75 0,47

9T0CZ-TC J1U



ovT

OkonyaHue mabnuusbi [.3.2

Tabnwuua [1.3.2 — OTxoabl Npom3BoACTBa M NOTPeOneHnsa Npy NpoM3BOLCTBE MMAPOKCUOA MarHmsi K MOKpbIM» CNocobom

Macca o6pasoBaHus

Macca pasmeLLeHHbIX

Knacc MeTopn
HanmeHoBaHune EanHnua OoTXoAa B pac4yeTe NcToYHMK OTXOAO0B B pac4eTe
OonacHocTU OYUCTKM,
oTxoda Nn3mMepeHus Ha 1 T npoaykTa obpas3oBaHus Ha 1 T npoaykTa
ana °C yTunusauum
[nanasoH CpenHee JnanasoH CpenHee
OTxoabl 3a4NCTKU .
Hewntpanu-
obopynoBaHusa U Ctagus cywkn,
5 3aums n
ybopKku npocbinen ctagusa pacoBku
4 Kr/T 0,20-0,50 0,30 O4YUCTKA 0,20-0,50 0,30
npv Npon3BoacTBe rmapokcuaa mar-
CTOYHbIX
rmapokcuga mar- HUA
BOA
HUA
dunbTpoBanbHas
TKaHb NONMadup- OuwucTka BbIBpo-
0,015- 0,015-
Hasi, 3arpsA3HeHHas 4 Kr/T 0,020 COB OT NblNu rMa- — 0,020
0,035 0,035
NbIIbKO MMOPOKCU- pokcuga marHma
Ja marHusi
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Macca obpa3soBaHus

Macca pa3meLleHHbIX

Knacc MeTopn
HanmeHoBaHune EanHnua OoTXoAa B pac4yeTe NcToYHMK OTXOAO0B B pacyeTe
onacHoCTU OYUCTKMN,
oTxoaa N3MepeHus Ha 1 T npoaykTa obpasoBaHus Ha 1 T npoaykTa
ansa °C yTunusauum
[nanasoH CpenHee JnanasoH CpepHee

dunbTpoBanbHas
TKaHb NONMMNpPonu-

Cragus dovnbTpa-
NeHoBaHs, oTpa-

UMM 1N NPOMbIBKK
OoTaHHas, 3arpss- 4 Kr/T 0,80-1,10 0,91 — 0,80-1,10 0,91

rmapokcuaa mar-
HEHHasi KEKOM,

HUS

rmapokcmga mar-
HUSA
dunbTpoBanbHas
TKaHb NONMadomp-

Crtaausa noaroTtos-
Has, oTpaboTaH-

0,005- Kn (O4MCTKN) pac- 0,005 -
Has, 3arpsi3HeHHad 4 Kr/T 0,006 — 0,006
0,009 TBOpa xnopuga 0,009
pacTBOPOM MarHus
MarHus

xnopwucrtoro (6u-
wocutom)
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Tabnuua [1.3.3 — C6pochbl 3arpA3HsOLMX BELWECTB B BOOHbIN 0OBEKT OT NPOM3BOACTBA MMAPOKCMAA MAarHUs « MOKpPbIM» CNOCcoBom

Macca c6pocoB MeTon Macca cbpocos
HanmeHoBaHne HanpasneHune
3arpsisHsoLLEro BellecTsa OUUCTKU UMK | 3arpsisHsiioLLero BewecTea
3arpA3HAOLLEro EavHuua NcTouHuk cbpoca
[0 OYNCTKU B pacyeTe MOBTOpHOro | MOCMNe O4YMCTKM B pacyeTe
BeLLeCcTBa, N3MepeHus cbpoca (B BOAHbIN OOBEKT,
Ha 1 T npogykTa VCHOSb30Ba- Ha 1 T npogykTa
nokasarens LCB*)
[Ownana3oH CpenHee HUA [wnana3soH CpenHee
Cragusa J[obblya
Xnopua-aHUoH Kr/T 1215-1400 1280 dunbTpa- LICB, BOC ** paccona | 1210-1300 1280
Lmmn NaCl
Cragusa [obbiva
Cyxown ocTaTok Kr/T 2010-2300 2115 dunbTpa- LICB, BOC** paccona 0,1-2300 2115
Lmn NaCl
Cragusa [obbiva
B3BelueHHble Be-
Kr/T 0-20 10 dunbTpa- LCB, bBOC** paccona 0,01-20 5
wecTea
Lmn NaCl
XIK (xumnyeckoe Craausa [obbiva
notpebnexHune kuc- Kr/T 1-100 50 dunbTpa- LCB, bOC** paccona 0,01-100 30
nopoaa) Lunn NaCl
Cragwnsa [ob6blua
CynbcaTt-aHMOH Kr/T 0,001-5 0,1 dunbTpa- LCB, BOC** paccona 0,001-0,5 0,1
Lmmn NaCl
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OkonyaHue mabnuubi [.3.3

Macca c6pocos MeTon Macca cbpocos
HavnmeHoBaHwue HanpasneHue
3arpsI3HAIOLLIEro BellecTsa OUNCTKV Unun | 3arpsi3HsoLLEero BewecTsa
3arpsAsHsoLLEero EavnHnua NcTouHmk cbpoca
40 O4YNCTKK B pacyeTe MOBTOpHOro | MOCIIE OYMCTKM B pacyeTe
BeLLeCcTBa, N3MepeHus cbpoca (B BOAHbIN OOBEKT,
Ha 1 T npogykTa VCHOMb30Ba- Ha 1 T npogykTa
nokasarens LICB*¥)
[nana3soH CpeaHee HUA [vanasoH CpenHee
* LICB — ueHTpanunsoBaHHasi cuctemMa OTBeAEHMS.
** BOC — BGUonormyeckne O4YNCTHbIE COOPYKEHNS.
0.4 TexHonorn4yeckme nokKkasartesniu Npou3BoACTBa XJiopuaa MmarHms
EBponeiickne
TEXHOsorn4yeckune
. [vana3soH
MNepeyveHb TEXHONOrMYECKUX NokasaTenen, 06opyaoBaHNS, eANHULbI M3MEPEHUS . nokasaTtenmu
3HAYEHWN
(no cnpaBOYHKKY
EC)
OHepronoTpebneHune (Tennosas aHep- |AnnapaT BbiNAapHOW C NOrPY>KHOW rOPENKon
), [x/T (AT, kpucTannmMsaTop UNu rpaHynNaTop, Apy- 0,22-0,60 —
roe TexHonorn4yeckoe obopyanosaHve
MpupoaHbIN ras, Tbic. M3/T Annapat BbINapHOW C NOrPYy>XHOW ropernkomn
0,055-0,110 —
(AI)
BbiGpockl NO, mr/m3 AINT, ckpy66ep BeHTypu 0,02-10,0 —
BeiGpocbl NO2, mr/m® AIl, ckpy66ep BeHTypun 0,1-50,0 —
BbiGpockl CO, mr/m3 AINT, ckpy66ep BeHTypu 10-600 —
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EBponeiickne
TEXHONOrn4yeckme
MepeyeHb TEXHONOMMYECKUX NokasaTenein, 06opyaoBaHUs, eAUHULIBI U3MEPEHNS ﬂmana3o? nokasaTtenu
SHatenny (Mo cnpaBOYHUKY
EC)
Bbi6pocbl CHa, mr/m3 AIl, ckpy66ep BeHTypun 10-600 —
Bei6pockl HCI, mr/m® AINl, ckpy66ep BeHTypu 5-100 —
Bbi6pockl MgCl2:6H20, mr/m3 AINl, ckpy66ep BeHTypu 0,1-1500 —
Bei6pocbl MgCl2:6H20, mr/m3 LinknoH ¢ BoagaHon nnexkoun LIBI-5 0,1-1500 —
CblpbeBOM NHOEKC TEXHOSOrMu, T/T ANl ckpy66ep BeHTypH, LMKMOH C BOASIHOM
npoaykra NMEHKOW, KpUCTannmMsaTop, rpaHynsaTop, ycra- 1,555-1,601 —
HOBKa pacOBKM M NanneTupoBaHus

Tabnuua [1.4.1 — BbI6poCbl MapKepHbIX 3arpA3HAIOLWNX BELWECTB B aTMOCHEPHbIM BO3AYX NPV NPOU3BOACTBE Xopuaa MarHus

Macca BbIbpocoB Macca BbIGpocoB
MCTOYHMKM
HaumeHoBaHue 3arpsA3HAILLEro BellecTBa 3arpsA3HAIOLLEro BeLlecTBa
EavHnua BbIGpOCOB MeTopn
3arpsI3HALLErO 00 OYUCTKMN B pacyeTe nocrie O4YNCTKN B pacyeTe
N3MepeHnn 3arpsAsHAoLLIErO OYUCTKM
BellecTBa Ha 1 T npoayKkTa Ha 1 T npoayKkTta
BelecTsa
[JnanasoH CpepHee Onana3oH CpegHee
Okecnpg asota Kr/T 0,004-0,10 0,06 AMr« — 0,004-0,10 0,06
[nokcna asoTa Kr/T 0,02-0,60 0,36 Alr= — 0,02-0,60 0,36
Okenpg yrnepoga Kr/T 0,1-1,55 1,35 AMr — 0,1-1,55 1,35
MeTaH Kr/T 0,2-3,0 2,45 AMr« — 0,2-3,0 2,45
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Macca BbiGpocoB Macca BbIGpocoB
MCTOYHMKM
HanmeHoBaHme 3arpA3HALLEro BeLlecTsa 3arpasHawLLero Bellectea
EavHnuya BbIOpOCOB MeTopn
3arpsi3HsoLLLero A0 OYNCTKM B pacyeTe nocre O4YMCTKM B pacyeTe
N3MEpPEHNI 3arpsi3HSAOLLEro OUUCTKM
BellecTBa Ha 1 T npogykTa Ha 1 T npogykTta
BellecTBa
[nanasoH CpeaHee [Ounana3oH CpenHee
MarHuna guxnopuva A=,
Kr/T 3,05-7,05 5,82 — 3,05-7,05 5,82
rekcarmgpaTt ckpyb6ep BeHTypu
LinknoH c Bo-
Marnus guxnopug
Kr/T 1,05-3,05 2,25 Kpuctannusatop AsiHou nneH- | 0,05-0,45 0,25
rekcarmgpar 5
Kowu
Ckpy066ep-
Xnopwug Bogopoaa Kr/T 0,15-2,05 0,80 AMr 0,05-0,46 0,23
BeHTypu
* AN — annapaT BbINapHOW C MOrpyHON ropenkom.
Tabnvua [1.4.2 — OTxoabl Npom3BoACTBa M NOTPebneHns npy NpoM3BOACTBE XNopuaa MarHng
Macca oTxoga Macca pasmeLleHHOro
Knacc MeTon
HanmeHoBaHune EanHnua A0 O4YMNCTKKN B pacyeTe NcToYHUuK oTXoAa B pacyeTe
OnacHoOCTH O4UCTKM,
oTxoaa n3mMepeHns Ha 1 T npoaykTa obpasoBaHus Ha 1 T npoaykta
ansa °C yTunusauuu
[Ownana3oH CpenHee [vana3oH CpenHee
Craguv kpuctan-
CmeTku xnopucro- Ounctka
nusaummn n gpacos-
ro MarHmsi B ero 4 Kr/T 0,02-0,04 0,025 CTOYHbIX 0,02-0,04 0,025
KW MarHms xmnopwu-
npou3BOACTBE BO4
na
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Macca oTxoga

Macca pasmeLLeHHoro

Knacc MeTopn
HanmeHoBaHune EanHnua A0 O4YMNCTKKN B pacHeTe NcToYHMK OoTXoAda B pacyeTe
onacHoCTU OYMCTKMU,
oTxoaa N3MepeHus Ha 1 T npoaykTa obpasoBaHus Ha 1 T npoaykTa
ansa °C yTunusauum
[Onana3soH CpenHee [wnana3soH CpepHee
OTxoabl 3a4MCTKK
obopynoBaHus Hewntpanu-
ynapku pacteopa Ctagus Bbinapu- 3auma u
MarHma Xnopucro- 4 Kr/T 0,20-0,80 0,47 BaHMA pacTeopa oYmcTKa 0,20-0,80 0,47
ro npv NpousBosa- ouwodwmta B Al *|  CTOYHbIX
CTBE MarHusi xmno- BOA
pucTOro
y Mcnonb3o-
ConeBow pacTteop
Ctagum Bbinapu- | BaHME B Ka-
npv NpPoMbIBKE
BaHWUS, KPUCTaNN- | YecTBe aH-
obopynoBaHus 4 Kr/T 6,0-8,5 7,0 6,0-8,5 7,0
3auuu, rpaHynupo- | Turononea-
npoun3eBoacTBa
BaHUS HOro cocra-
xriopuga MarHusi
Ba

* AMNIM — annapat BbINApHOM C MNOrPY>KHOW rOPEsikon.
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Tabnuua [1.4.3 — C6pochbl 3arpsAsHsOLLMX BELLECTB B BOAHbIN OOBEKT OT NPOM3BOACTBA XNopuaa MarHums

Macca c6pocoB NCTOYRHUK MeTon Macca cbpocoB
HanmeHoBaHne HanpasneHune
3arpsisHsoLLEro BellecTsa c6poca OUUCTKU UMK | 3arpsisHsiioLLero BewecTea
3arpssHaLWero EavHuua cbpoca
[0 O4YMCTKM B pacyeTe 3arpsAsHsio- noBTOpHOro | MOCINE O4NCTKM B pacyeTe
BELLEeCTBAa, n3mepeHuns (B BOAHbIN OOBEKT,
Ha 1 T npoaykTa wero 1cnonbL3oBa- Ha 1 T npoaykTa
nokasarens LCB*)
[Ownana3oH CpenHee BellecTsa HUA [wnana3soH CpenHee
J[obblya
Ckpy066ep
Xnopua-aHUoH Kr/T 0,1-20,0 0,6 LICB, BOC** paccona 0-20,0 0,5
BeHTypu
NacCl
[obbiva
5 Ckpy06b6ep
Cyxown ocTaTok Kr/T 1,0-50,0 1,32 LICB, BOC** paccona 0-50,0 1,3
BeHTypu
NacCl
[obbiva
BaBelueHHble Be- Ckpy0b6ep
Kr/T 0,01-0,10 0,03 LCB, bBOC** paccona | 0,005-0,05 0,01
wecrtBa BeHTypu
NacCl
[obbiva
Ckpy0b6ep
XK Kr/T 0,03-0,20 0,07 LCB, bOC** paccona 0-0,10 0,03
BeHTypu
NaCl
[ob6blua
Ckpy066ep
CynbcaTt-aHMOH Kr/T 0-0,30 0,03 LCB, BOC** paccona 0-0,30 0,03
BeHTypun NaCl
a

* LICB — ueHTpanusoBaHHasi cucteMa OTBELEHMS.
** BOC — 6uonornyeckne 04YMCTHbIE COOPYXKEHUS.
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MpunoxeHune E

(obs3aTenbHoe)

AHeproachppekTMBHOCTb

E.1 KpaTkaa xapakTepucTuUKa OTpacrim ¢ TOUYKU 3peHUs pecypco- u

3HepronoTpeéneHus

E.1.1 MNpon3BoacTBO OKCuaa MarHusl SIBRSIETCS SHEProeMKuUM Mpoun3BOLCTBOM C MO-
TpebneHmem aHeprum oo 60 % — 65 % oT 0bLmx pacxo4oB Ha NPOU3BOACTBO.

[na npou3BoacTBa OKCMAA MarHuUs «CyxXmMm CrnocoBom» MCMNofb3yrTCca OcagouvHble
KapboHaTHble ropHble nopofbl (MarHesuT), cocTosimne M3 KapboHaTa MarHUs ¢ NPUMECHIO
kKapboHaTa kanbums, AnoKkcuaa KpeMHUsSE N OPYrMxX HeopraHMYeCcKUxX CoOeaUHEHUN.

Cblpbe noctynaeT Ha cknag BO pakuMOHMPOBAHHOM UNU HedpakLNOHMPOBAHHOM
Bnae. B neyax ncnonb3yoT rasoobpasHoe n/unm xungkoe Tonnmeo.

CpeoHuin yaernbHbIN pacxoq 3Heprum «cyxmm» cnocobom B Poccuiickon degepaunm
cocTaBnsieT B npegenax 6—-12 Nx/T.

CpenHuin yaoenbHbI pacxon SNeKTposHeprnn Ans npousBoacTBa KayCTUYEcKon mar-
He3un (CCM) u cneveHHon marHesum (DBM) «cyxmm» cnocobom cocTaBnsieT OKomo 75—
200 kBT1-4/T.

CpenHuin yoenbHbIN pacxon 9NeKTPO3Heprnn Ansi NPou3BOACTBA NMaBfeHoOn marHe-
3un (nNepuknasa) «Cyxmm» crocoboM B 3NEKTPOoOYyroBbIX nevyax cocTtaBnsieT okorno 3500—
4500 kBT-4/T, Nnpyu 3TOM pacxod 3MneKTPO3HEeprMn Ansi NPOM3BOACTBA OYEHb YMCTOro nepwu-
Knasa MOXeT npeBbllaTh yKa3aHHble 3Ha4YeHUs B ABa pasa u bornee.

[nsa npousBoacTBa OKCMAa MarHus «MOKPbIM» CNocoboM MCNonb3yeTcs pacTBop
(paccon) npupogHOro MMHepana xsopuaa MarHust rekcarmgpara — éuwoduta, cogepxatle-
ro xnopug marHma B npegenax 29,0 % — 34,5 % n npumecn ranoreHnaoB HaTpus, Karnbums
n cynbdaTta MarHus.

Cblpbe NocTynaeTt Ha NPOM3BOACTBO HEMOCPELCTBEHHO C pyAHWKa nNo Tpybonposoay B
BMOE UCXogHoro pacteopa buwoduTa. B neyax ncnonb3ytoT razoobpasHoe TONNMBO — Mpu-
POAHbIN ras.

CpenHuin yaenbHbI pacxod TEnmoBOW 3HEPrMn Mpu NPOU3BOLCTBE OKCMAA MarHus

«MOKpbIM» crniocobom B Poccuiickon ®eaepaumn coctaBnsieT B npegenax 20,8-23,1 'Ix/T.
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CpegHun yaenbHbI pacxof 3MNeKTPO3HEPrMm «MOKpbIM» cnocobom npom3BoacTBa OkK-
cnpga marHusa B Poccuiickon denepaumm coctasnsieT okono 700-900 kBT-4/T (B ycnoBusix
NPUMEHEHNA MHOrOMOA0BOW NeYn).

E.1.2 Npon3BoaCTBO rMApoKcuaa MarHust «MOKPbIM Crocobom» siBnsieTca matepua-
NIOEMKMM MPOM3BOACTBOM BCMEACTBME MCMONb30BaHNA OTHOCUTESNTbHO OOPOroCTOALLErO MC-
XOOHOrO Cblpbsi — pacTBoOpa rmapokcnaa Hatpus (Lenoym, eqkoro HaTpa).

[ns npou3BoacTBa rMapokcuaa MarHWst «MOKpPbIM» CMOCOOOM MCMONb3yT pacTBOp
(paccon) npupogHOro MMHepana xsopuaa MarHus rekcarmgpara — éuwoduta, cogepxatle-
ro xsopug marHma B npegenax 29,0 % — 34,5 % u npumecu ranoreHnaoB HaTpus, Kanbumsa
n cynbdaTta MarHus, a Takke BOAHbIA pacTBOp rMapokcnaa Hatpus (Lenoyn).

McxogHoe cbipbe nocTtynaeT B Npou3BoACTBO Mo TpybonposBoay HENOCPELACTBEHHO C
pyAHUKa (MecTopoXaeHus duwoduTta) B BUAE NCXOOQHOro pacTtBopa buwoduta n ot npoms-
BOACTBA €4KOro Hatpa B BMAE BOAHOrO pacTBopa rMapokcuaa HaTtpusi C MaccoBOW LOnen
NaOH go 46,5 %.

Ana cywku ueneBoro nNpoaykra MUCMNonb3ylT rasoobpasHoe TOMMBO — NPUPOLHbIN
ras, KOTOpbI CXKUraloT B crieumnasbHbIX roperikax ¢ nocrnegyowmm onocpesoBaHHbIM Harpe-
BOM BO34yxa 06pasyommmca bIMOBbIMIN razamu.

CpenHuin yaenbHbI pacxon 3Heprum «MoKpbiM» cnocobom npomssoacTtea B Poccuin-
ckon depepaumnm 3a 2015 rog coctaenseT B npegenax 10,0-16,0 I'Ox/T.

CpefHunin yaenbHbI pacxod 3neKTpo3HeprMm «MOKpbIM» crnocobom B Poccuinckon
depnepaumm 3a 2015 rog coctaBnseT okono 1000-1500 kBT1-y/T.

E.1.3 lNpounssoacTBo xnopmaa MarHnsa siBNAeTCA OTHOCUTENbHO 3HEProeMKUM Npoun3-
BOACTBOM C A0JSier pacxofoB Ha Tennosyk aHepruto B npegenax 40 % — 60 % ot obwmx
pacxofoB Ha NPOU3BOACTBO.

CpenHuin yaenbHbI pacxon TEMNMOBOW 3HEPrMM NPU UCMOMb30BaHMM annapaToB Bbl-
napHbIX C Morpy>kHou ropernkon B Poccuiickon denepaumm 3a 2015 rog coctaBndeT B rnpe-
penax 0,22—-0,60 Ox/T.

CpenHuin yoenbHbI pacxon 3NeKTPO3HEpPrnn Npu Npou3BOACTBE Xfopuga MarHus B
Poccunckon ®enepaunn 3a 2015 roag coctaensieT okorno 40—-100 kB1-u/T.

E.1.4 BHegpeHune aHeprocbeperatowmx TEXHOMNOMNN, CHWXKeHWe oblero pacxona
3Heprum (Tenna, xonoga, 06OpOTHOM BOAbI, ANEKTPOIHEPIMN) HA eANHULY NPOAYKUUKM, pauu-
OHarbHasi opraHu3aums pacxoga TonmnBa 1 Cbipbs, ABNAKTCH akTyanbHbIMW 3agavyaMun gaH-

HOW OTpacnu NPOMbILWNEHHOCTH (CM. 2.1 n 3.1).
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E.2 OCHOBHbIE TEXHOSIOrMYeCKne nNpouecchbl, CBA3aHHbIE C

ncnonb3oBaHNeMm IHeprmm

TexHonornyeckne npoLecchl, CBA3aHHbIE C MPUEMOM, XpaHEHWEM, NOATOTOBKOM U U3-
MernbYEeHMEM UCXOOHOTO Cbipbsi (MarHeauTta) npueeaeHsl B 2.1.1.1.
OCHOBHbIE XapakTepPUCTMKM WCMOMb3yeMOoro TOMMMBA, TEXHOSOrMYECKUe MpoLEecChl

NOAroTOBKU U CXXUraHUs Tonnuea npueefeHsl B 2.1.1.2,2.1.2.2,2.2.1.2 n 2.3.1.2.
E.3 YpoBHM noTpebGneHns Tonnmea U CbipbeBbiX MaTepuaroB

E.3.1 YaenbHbI pacxop CblpbeBbIX MatepmanoB Ha NPOU3BOACTBO 1 T oKcuaa MarHust
«cyxumy» cnocobom npmeeaeH B 3.1.1 1 npunoxeHuu b.

YaenbHbIN pacxof Tonnuea Ha NPou3BOACTBO 1 T okcnaa MarHust «CyXum» crnocobom
npusegeH B 3.1.2 1 npunoxexHun b.

YaenbHbIn pacxoq SHeprnn Ha Npou3BoacTBO 1 T OKCuaa MarHUsa «CyxXmm» Crnocobom
npueeaeH B 3.1.3 1 npunoxexun b.

E.3.2 YoenbHbIN pacxon CbipbeBbIX MaTepmarnoB Ha NPOU3BOACTBO 1 T okcuaa marHusi
«MOKpbIM» cnocobom npueeaeH B 3.2.1 v npunoxeHum b.

YaenbHbI pacxod TonnmBa Ha MPOU3BOACTBO 1 T okcuaa MarHUs « MOKPbIM» CMOCO-
6om npuBeneH B 3.2.2 n npunoxeHunn b.

YaenbHbI pacxoq 3HeprumM Ha npomsBoAcTBO 1 T okcuaa MarHUs «MOKPbIM» CMoCo-
©om npuBeeH B 3.2.3 1 npunoxeHum b.

E.3.3 YaenbHbIn pacxod Cbipb€BbIX MaTtepuasnioB Ha NPOM3BOACTBO 1 T rmapokcuga
MarHus npmeegeH B 3.3.1 n npunoxeHuun b.

YpenbHbIn pacxoq Tonnuea Ha Npou3BoACTBO 1 T rmapokcuaa MarHua — rnpvBedeH B
3.3.2 v npunoxeHuun b.

YaenbHbI pacxod 3Heprum Ha npou3BOACTBO 1 T rmapokcuaa marHuvsi npuBeneH B
3.3.3 v npunoxeHuun b.

E.3.4 YoenbHbI pacxoq CbipbeBbIX MaTepuanoB Ha npou3sBoacTeo 1 T xnopuga mar-
HUs npuBedeH B 3.4.1 n npunoxeHuu b.

YaenbHbIn pacxoq TonnvMBa Ha NPoM3BOACTBO 1 T xropuaa marHus npveegeH B 3.4.2
n npunoxeHuu b.

YpenbHbIn pacxon 3Heprum Ha nponsBoAcTso 1 T xnopuaa marHns npysegeH B 3.4.3 1

npunoxeHuun b.
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E.4 Havnyuywme gocTynHble TEXHONMOINMM, HarnpasrieHHbIe Ha
noBblilWeHue 3HeproacppeKTMBHOCTU, ONTUMU3ALIMIO U COKpaLLeHne

pecypconoTpe6neHnsa B nponsBoacTBe

Homep HOT HaumenoBaHnve HOT Pasneninykr
crnpaBO4YHMKa
HOT 2 HOT ona MmHUMM3aumn pacxoga marHesuta unu uwiodum- 5.1.2
Ta
HOT 3 HOT onsa cHWXeHus pacxoga TennoBoW SHeprumM B 3aBUCK- 5.1.3
MOCTM OT TEXHOMOMMYEeCcKoro npowecca 1 Buga npoayKLmm
HOT 4 HOT ana cHwkeHus v NpegoTBpalleHns NpoM3BOACTBEH- 514
HbIX NOTEpPb
HOT 15 HOT ¢ ucnonb3oBaHMeM rvapokcuga Kanbuma B KadecTBe 5.1.15
LLIeSTOMHOro areHTa (BMeCTOo rmapokcuaa HaTpus)

E.5 AkoHOMM4Yeckune acnekTtbl peanm3auuu HOT, HanpaBneHHbIe Ha
noBblilWeHue 3HeproacpcpeKTMBHOCTU, ONTUMU3ALUIO U COKpaLLeHune

pecypconoTpebneHus

Mpwn BbIOOPE TONNMBA ANS NPOU3BOACTBA OKCMAA MarHus, rMapokcuaa MarHus n xno-
puga MarHus crniegyeT yunTbiBaTb CrieayoLmne nokasaTenu:

- CTOMMOCTb caMoro Tonsimea, kotopas moxet coctaBnAatb 30 % — 70 % ctommocTun
npoayKuuu;

- COOTHOLLEHME MEHSIIOLENCH LEeHbl NPUPOAHOIO rasa W XXMAKoro Tonnuea;

- CTOMUMOCTb MHBECTMUMI B 000pyaoBaHMe A5l UCMONb30BaHMUS KOHKPETHOro Tonnvea
(XpaHeHWe, TpaHCNOpPTMPOBaHWE, CyLlKa, M3MernbyeHne, obecnevyeHne mep 6e3onacHOCTM)
(cm. pasgen 6).

Hanbonee akTyaneH un aKkoHOMMYeckn o6ocHoBaH BbIGOp TonnMBa Ans NpoM3BOACTBA
oKCMAa MarHusi «cyxummy» cnocobom. [ns gpyrmx nponsBoAcTB Hambonee 3GEKTUBHbIM,
3KOHOMMYECKN U TEXHUYECKM OOCTYMHbIM U OOOCHOBAHHBLIM BUOOM TOMMMBA SABMSETCHA Npu-
POAHbIN ras.

[ns npon3BoacTBa okcMaa MarHUa «MOKPbIM» COCcoBoM M NPoM3BOACTBA rMAapoKcuaa

MarHna «MOKpbIM» cnocobom npencrtaBndeT nHTepec n SKOHOMUYECKMN NepcnekTMBHO BHeA-
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peHve HOT c ucnonb3oBaHMEM CYCMNEH3UM W3BECTKOBOro MoJSioka (rmapokcuaa Kanbuns)
BMECTO rmapokcmnaa Hatpus (Lenoym). 3ta TEXHOSOrs No3BonsieT 0AHOBPEMEHHO NosyvyaTtb
ABa LeneBblX NMKBUOHbIX MPOAYKTa, CYMMapHO COKpalas 3Hepro- u pecypconotpebnexHne
ABYX NMPON3BOACTB:

- OKCUA MarHus 1 Xnopua Kanbuus;

- TMAPOKCUA MarHUsi U Xnopua Kanbuusi.
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MpunoxeHue X

(obs3aTenbHoe)

OCHOBHbIe U [ONONHUTENbHbIE BUAbI O4EeATENIbHOCTU C Y4eTOM
obnacrten npumeHeHna HOT, a Takke AeNCTBYOLWMUX B
Poccunckoun ®egepaunmn kogos OKB3[ n Buaam

peatenbHocTn OKIMA

Koaobl OKB3/[, cooTeeTcTBYtOWMEe obnactn npumeHenns WTC HOT MAT,

Koa no OKB3[] HanmeHoBaHue Bnga geatensHoctn no OKB3[

24.13 [Mpon3BoACTBO NPOYNX OCHOBHbBIX HEOPraHNYECKUX XN-

MUn4eCKunx BeLlecrtB

Kogbl OKT1[, cooTBeTCcTBYIOWME 06nactn npumeHenuna ATC HOT MAT,

Kopg no OKIMA HanmeHoBaHnue npoaykumm no OKIL

08.91.19.190 Cblpbe MUHeparnbHoe AS1s XMMUYECKUX NPOU3BOACTB U
NpoAyKTbl rOpHOA06bLIBAOLNX NPOM3BOACTB NPoYne, He

BKJIIOYEHHbIE B ApYrie rpynnmMpoBKu

08.99.29.140 KapboHat marHns (MarHesuT) npuMpoaHbIN, MarHesus un

npo4yne okcnabl MarHns

20.13.25.114 M'mopokecua n nepokcua MarHus

20.13.25.119 Okcuabl, rmapokcnabl U Nnepokcuabl npo4vme
20.13.31.000 ["anoreHnabl MeTannos

20.13.52.110 CoeavHeHnsa HeopraHM4Yeckne, He BKIIOYEHHbIE B OpY-

rme rpynrnmpoBKu

23.99.19.190 Mpooykums MmuHeparnbHasa HeMmeTannuyeckasa npoyas,

He BKIHOYEeHHas B Apyrue rpynnupoBKu
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12. depepanbHbin 3akoH OT 22 uons 2008 r. Ne 123-03 «TexHU4Yeckun pernameHT o

TpeboBaHuAX K noxxapHon 6e3onacHocTuy (peq. ot 3 nons 2016 r.).
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13.TOCT 7759—73 MarHun XxnopucTbii TexHudeckuin (buwodut). TexHuyeckme
yCnoBu4.

14. TOCT 4209—77 PeaktuBbl. MarHui xnopuctbln 6-BoAHbIA. TexHu4eckue ycno-
BUSI.

15. PacnopsikeHune [pasutensctBa Poccuiickon depepaumm ot 08 mona 2015r.
Ne 1316-p «[lepeyveHb 3arpAsHAILLNX BELWECTB, B OTHOLLEHUN KOTOPbLIX MPUMEHSIOTCHA Mepbl
rocygapcTBeHHOro perynupoBaHus Poccuiickon ®egepaumm B 06ractv OxpaHbl OKpYyKato-
LLen cpeabl».

16. PepgepanbHbin 3akoH OoT 10 aHBapss 2002 r. Ne 7-03 «O6 oxpaHe oOkpyxaroLlien
cpeapbl» (peq. ot 3 nona 2016 r.).

17. Directive 2010/75/EU of the European Parliament and the Council of 24 November
2010 on industrial emissions (integrated pollution prevention and control).

18. depepanbHbin 3akoH OT 21 nona 2014 r. Ne 219-d3 «O BHECEHUN U3MEHEHUN B
depepanbHbin 3akoH «O6 OxpaHe OKpyXawLen cpeabl» U OTAENbHblE 3aKoHo4aTerNbHbIE
akTbl Poccurckon ®epepaunn» (peq. ot 28 aekabpsa 2014 r.).

19. MNpwukas MuHUCcTEpPCTBa NPOMBbILLNIEHHOCTU U ToproBnn Poccuinckon ®efepauun ot
31 mapta 2015r. Ne 665 «MeToamndeckme pekomeHgauuMm no onpeneneHnto TEXHOMNOrM1M B
KadecTBe Hauny4ylen AOCTYMHON TEXHOMOMUN Y.

20. ®egepanbHbln 3akOH OT 24 utoHa 1998 roga Ne 89-d3 «O6 oTxogax nNpousBOa-
cTtBa 1 notpebneHus» (pea. ot 3 uons 2016 r.).

21. PegepanbHbIn 3akoH OT 4 masd 1999 roga Ne 96-d3 «O6 oxpaHe aTmocepHOro
Bo3ayxa» (pea. ot 13 nonsa 2015 r.).

22. ®egepanbHbIn 3akoH OT 7 gekabpa 2011 r. Ne 416-93 «O BogocHabxeHun n BO-
aooTtBefeHun» (ped. ot 29 gekabpa 2015 r.).

23. MoctaHoBneHne [MaBHOro rocydapCTBEHHOrO CaHMUTapHOro Bpada Poccuinckon
depnepaumm ot 30 anpens 2003 r. Ne 76 «O BBegeHun B OENCTBUE TUTMEHNYECKNX HOPMATW-
BoB [H 2.2.5.1313—03» (C U3MEHEHUAMUN 1 SONOSTHEHUAMM).

24. [NoctaHoBneHne [MaBHOro rocygapCTBEHHOro caHuTapHoro Bpada Poccuinckon
®epepaumm ot 30 masa 2003 r. Ne 114 «O BBegeHUn B AENCTBUE TMIMEHNYECKUX HOPMATUBOB
M 2.1.6.1338—03 lMpeaenbHo-gonyctumble KoHueHTpaumn (MAOK) 3arpsasHaowmx BewecTs
B aTMOC(EPHOM BO34yXE HACESEHHbIX MECT».

25. lNoctaHoBneHne [MaBHOro rocygapCTBEHHOro caHuTapHoro Bpada Poccuinckon
®epepaumm ot 19 gekabpa 2007 r. Ne 92 «O6 yreepxaeHun MH 2.1 nioHs 2309 r.—07. «Opu-
eHTUPOBOYHble Be3onacHble ypoBHU Bo3aencTeus (OBYB) 3arpasHaowmMx BewecTB B aTMo-

cepHOM BO3yxe HacesNeHHbIX MECT».
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26.NOCT 12.1.007—76 Cuctema ctaHgaptoB 6e3onacHocTu Tpyaa. BpegHble Bewe-

ctBa. Knaccudumkaums n obuwme tpebosaHmns 6e3onacHoCTu.
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