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1. Llenb pa6oTbl

Hayuntb obyyvatolmxcss aenaTb MOSHbIA TEXHONOrMYECKUin pacyér
nnaskn (ACIMN — ckpan-npouecc). OnpeneneHne KOAMYECTBa LWJaka M
YCTaHOBJIEHME LUIAKOBOro pexumMa. MaTepuarnbHbli 6anaHCc nepuosos
nnaBKMy.

2. O6wime ceBegeHnn

B okncnnTe/IbHbIV nepmog tox. U3 MeTanna yaansioT ¢ocdop, rasb,
MPOMCXOAUT NOAOrPeB, BbIPAaBHMBAKOTCS TeMmnepaTypa M COCTaB MeTanna
no Bcemy 06béMy. [Ns yaaneHus rasoB B >XWAKOM BaHHE OKUCASIOT
yrnepoa, KOTOpbI  0bpa3yeT  My3blpbkKM  MOHOOKCMAA  Yrniepoaa.
PacTBopuMbIe B MeTanne Bogopoa M as3oT AnGOYHAMPYIOT B MNy3bIpbKY
MOHOOKCHAA yrnepoaa u BMeCTe C HUMM BbIHOCATCS Hapy>Ky. DTOT npoLecc
cnocobeTByeT kuneHuto (6apboTa)ky) BaHHbI, YCKOpsisl €€ noaorpes u
BblpaBHMBaHWE B Hel Temnepatypbl. B ACIM c ocHOBHON ¢yTepoBKO
Haxoaswmiics B MeTanne gocdop okmansetcs Ao GocdopHOro aHrMapuaa,
KOTOpbIM BCMNbIBAET B WAK. Ansi cBs3biBaHMS hocchopHOro aHrvapuaa ¢
OKCMAOM  Ka/buusi B MNPOYHOE COoeAMHEHME HeobxoaMMO  WMMETb
BbICOKOOCHOBHbIN XXMAKOMOABWXKHBIA LUNaK, KOTOPLIM HAaBOASAT, 3aAaBasi B
neyb MU3BeCTb. YaaneHue us mMetanna docdopa AT nydwe, ecnv Metann
He neperpeT M B HEM MMeEeTCs [O0CTaTOYHOEe KOMMYeCTBO Kuaiopoaa.
Kucnopop BBOAUTCS B XMAKYKO BaHHY 6o B ra3oobpa3HoM Buae, 1mbo ¢
XenesHou pygou. [Ans nydwero yaanewust ¢docdopa u3  MeTanna
3HauuTeNbHas 4YacTb Waka Mpy MpoBeAeHUM OKUCIIMTENbHOro nepvoja
yoanseTcs M3 MeysM CaMOTEKOM MMM CKauMBaHueM. [ins obecneueHwust
HOpManbHOro npolecca Aerasaunm n aedocdopaummn MeTania 4oCTaTouHO
n3 Hero yganmte 0,3 — 0,5% C. MNpoaomKUTenbHOCTb OKUCTUTENBHOIO
nepuoaa MoXeT 6bITb COKpallleHa 3a CYET YaCTUYHOro yaaneHus docdopa
B KOHLe Mepvoaa pacrniaBfieHnsl. 3akaHUMBaETCs OKUCIUTESNbHLIM Nepuoa
CKaUYMBaHMEM M3 Meyu Wnaka HauMcTo. KpaTHOCTb Llaka OKUCIUTENBHOMO
nepuoda Ky, ok COCTaBnsieT 2 — 4% Maccbl MeTanna.

BoccTaHOBUTE/IbHBIM ~— TEPUOA  Tuoee. HAUMHAETCS C  MOMEHTa
HaBelEeHNs1 HOBOrO lufaka Ha 3epkane Metanna. B ACIM ¢ ocHoBHOW
(byTepoBKkoOii HABOAST OCHOBHOM LUMAK M3 CBEXEOOOMOKEHHOW M3BECTU C
NCMOMb30BaHMEM B KauyeCTBE pPa3XMXUTENs MNJaBMKOBOrO Lnata wu
wamoTHoro 6os. B 3TOT nepvop w3 MeTanna yaansiioT KUCIOpoa, cepy,
KOPPEKTMPYIOT XMMUYECKUIA COCTaB XXMAKOro MeTassia U NnoaorpeBaloT ero.
Packucnsitotr metann anddy3noHHbIM cnocobom vepes wWnak (ans 3Toro Ha
LWMaK NoAaéTcs NOPOLLOK KOKCA U (heppocunmums) U rnybuHHLIM METOAOM
(B ™Metann BBOAAT deppocunuumMii B Kyckax). OKoOH4YaTenbHoe
pacKUCIeHMe NPOBOAST BBEAEHWEM B XXMAKYID BaHHY asllOMUHUS Ha
WwraHre. [ng nervpoBaHusl CTanu B MeTasl BBOAST Takue fo6aBKM, Kak
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teppoxpom,  deppomapraHen,  deppocunmumii,  deppoBonbdpam,
deppotuTaH. MpoAoMHKMTENBHOCTE BOCCTAHOBUTEIBHOrO nepuoaa B neuyu
3aBMCMT OT COpTaMeHTa BbIMABMSIEMbIX CTafield M BMECTMMOCTU MNeyu.
KpaTHOCTb Wwnaka BocctaHoBuTenbHoro neproda (Kun. soccr.) COCTaBASIET 3
— 6% Maccbl MeTanna. MNpu KnaccMyeckon TEXHONOMMW BbIMIaBKK CTanu B
JlyroBOM Meun npuxoauTcsl pabotaTb C ABYMS — TPEMS LSTaKaMu PasHOro
XMMUYECKOro coctaea. [lpy 3TOM  HYXXHO MOHMMATb, 4TO CYTb
AN PY3NMOHHOIO pacKUCeHNs, NpoTeKaloLWero B TeueHe BCEro Nepuosaa,
3aKlo4aeTcs B criedyloweM. Tak  Kak  packucnsiowme  BelecTsa
NPUMEHSIIOT B NOPOLKOO6pa3HOM BMAE, MNOTHOCTb MX HEBENMKa, M OHU
OYeHb Me[/IEHHO OMycKarTCs Yepe3 C1oi wnaka. B lwnake npoTekatoT
cnegyoume peakumm pacKNCreHns: (FeO) + C = Fe + CO;
2(FeO) + Si = 2Fe + (Si0,) ¥ T.4., B pe3ynbtate coaepxaHne FeO B
lfaKke YMeHblaeTcs M B COOTBETCTBMM C 3aKOHOM pacnpepeneHus

Eiig;=const kucnopos (B Buae FeO) HauuHaeT nyTém  Anddysum

nepexoautb U3 MeTanna B WAk (anddy3noHHoe packucneHue).
Mpenmywectso AMG@Y3MOHHOrO pacKUCNEHUs 3aKNi4YaeTcas B TOM, 4YTO
MOCKOJIbKY peakumn packuMciieHus MayT B LNaKe, BbiNsaBnsemMas cranb He
3arpsa3HaeTcs NpoAyKTaMuM pacKUCIeHusl — 06pa3ylowmMncs OKUCIaMu.
OTO CnocobCTBYET MNOMYYEHUO CTann C MOHMXKEHHBIM COAEPXXaHUEM
HEMETaNTMYECKMX BKJTIOYEHUM.

Mo mepe anddy3MOHHOrO pPacKUCIIEHNS MOCTEMNEHHO YMEHbLIAETCS
coaepxaHue FeO B wake, v npobbl 3acCTbiBLIErO LWIaKa CBETNET, a
3aTeM  CTaHOBATCH noutn  6enbimMu. Benbii lWNak  KoHua
BOCCTAHOBMTE/ILHOMO NMeproAa 3MeKTPONIaBkM UMEET CreaytolWwmiA COCTaB,
%: 53-60 CaO; 15-25 SiO,; 7-15 MgO; 5-8 Al,Os; 5-10 CaFy;
0,8-1,5 CaS; < 0,5 FeO; < 0,5 MnO.

B BbICOKOMOLUHbIX AYroBbIX Mevax Mnony4yuna passuTne TeHAeHUms
COKpaLleHWs OKUCUTENBHOMO U BOCCTAHOBUTENBHOIO NEPUOAOB MfaBKu B
neyun C BbIHECEHMEM BbINOMHEHUS 3a4a4 3TUX NepuogoB B KOBL. [pu 3TOM
B Meyn npoBOANTCS B OCHOBHOM yaaneHue cocdopa, npouecc niaBku
NMAET C OOHUM LUNAKOM, ANMTENBHOCTL MNaBku coctaBnseT 1,5-2,0 u.

B Tabn. 1 npeacrasneHbl nokasatenn ACI BbICOKOW MOLLIHOCTU, MO
HopMaM MNpoMesa, NMPUMEHUTENTBHO K MeYaM C KUPMUYHON yTEpPOBKOM
CTeH M cBoga. o Mepe MOBLILLEHUS YAENbHOMW MOLUHOCTU MeYel,
NCMNONb30BaHMS BOAOOXIAXAAEMbIX 3/IEMEHTOB KIaAKM CTeH M CBOAa,
06paboTkM  XMAKOrO MeTansla B KOBLUE, MNPOU3BOAUTENBHOCTb
BbicokOMOLWHbIX [CIM 3HauMTenbHO BO3POC/Ia. DTO HAWMO OTpaXkeHue B
HopMax Ans BblcokoMowHbIX ACM BMectumocTbio 50, 100 n 150 T.




Mokasatenu ACIM BbICOKOW MOLLHOCTU

Tabnuua 1

BMectumocTb neum, T 50 100 150
MowwHocTb TpaHcdhopmaTopa, KB-A 50000 | 80000 | 100000
O6Lwas NpoAoIKUTENBHOCTBMNIABKM, Y-MUH 1-25 | 1-30 1-40
B TOM uncne npoaomKNTENbHOCTb NEPUOAOB MABKK, Y-MUH:

3anpaska 0-03 | 0-03 | 0-03
3arpy3ka 1-i1 Kop3uHbI 0-03 | 0-03 | 0-03
3aMeHa 1 nepenyck 31eKTPoAoB 0-04 | 0-04 | 0-04
MnaBneHve 1-i KOP3uHbI 0-20 | 0-20 | 0-20
3arpyska 2-i KOp3uHbl 0-05 | 0-05 | 0-06
[onnasneHue 0-25 | 0-30 0-35
KoHTponb 1 gosBoaka MeTasnna 0-20 | 0-20 0-20
Bbinyck 0-05 | 0-05 | 0-06
lopoBasi NPON3BOANTENBHOCTb MPU BbIMIaBKE

cTanu, TbIC.T. 270 500 650

[lpumeyarns: 1. 3anpaBky W TOPKPETMPOBaHWE [JIUTENBHOCTHIO
30-40 MyH nipou3BoaaT 4yepe3 8-12 nnaBoOK, YTO COCTaBMSET B CpeaHeEM
3-4 MWH Ha nnaB.ky. 2. [epenyck 3NeKTpoaoB MPOU3BOAAT NPU OTBEPHYTOM

CBOAE BO BpeEMS 3arpy3ku WWNXTbl B NeYb.

3. Mopsiaok u npuMep BbINOJIHEHUS PaboTbl

1. Pacuét matepuanbHoro 6anaHca

MaTepuanbHbiii 6anaHc nnaBkv B AYroBOW MeYM 3amnucbiBaeTcsl B

cneayoueMm Bmae:

M; + M, + M3 + My + M5 = Mg +M; + Mg + Mg + My, (¢H)

rae M; — pacxoa nepefesnbHoro YyryHa;
M, — pacxof MeTasIfIMYeckoro JIomMa;

M; — pacxof U3BECTV CBEXEOBOXOKEHHOM;
M, — KONIMYECTBO hYTEPOBKW, NEPELLEALLEN B LNAK;
Ms — pacxon TEXHWYECKOro KMCiopoaa;
Mg — KONMYECTBO MOMYYAEMON XUAKOW CTanu;
M; — KONM4YecTBO 06pasytoLLerocs LWaKka;
Mg — KONTMYECTBO BbIIENSAIOLMNXCS Ta30B;
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My — noTepu MeTanna C Nblibko;
Mio — NOTEpM MeTanna c BbIHOCaMM U Bblibpocamu.

Pacuét MmaTepuanbHoro 6anaHca BeAé€Ttca Ha 1 T METaNNOWMXThI.
Pacxoq nepegenbHoro u4yryHa coctasnsetr 17%, wwm 170 kr/T
MeTa/IoWwnxThl. Pacxoa MeTannndeckoro noma coctaenser 83%, wnu
830 Kkr/T MeTannowmnxTbl. KonmuecTso ¢yTepoBkM, nepeleawen B Wwnak,
3 Kr/T MeTannoWmnxThbl.

B Tabn. 2 oTpaxaeTcs CpefHWMIn COCTaB LUMXTOBLIX MaTepuasnos,
KOMIMYECTBO YAQNEHHbIX MPUMECEN, COCTaB METajna Mepesd BbiMyCKOM.
[aHHble 0 cocTaBe pasfMyHbIX  MaTepuasnoB, Y4yacTBYIOWWUX B
LUnakoobpaszoBaHumM, NpUBeAeEHb! B Tabn. 3.

Tabnuua 2
M3MeHeHWe cocTaBa Mpw BbIMaBke CTanm
ConepxkaHue npumecent, %
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Tabnuua 3

CocTaB pasfNMuHbIX MaTepuanoB, MpUHUMAKOWMX YyyacTue B
LunaKkoobpasoBaHNK

CocTas,%
CaO|SiO,| Al,O4 MgO S |CO,| H,0 [Fe,05|P,05
MN3BecTb
CBEXEOBONOKEHHAST 9212510 /33/0,1/0,2(0,2| 0,6 |0,1
®yTeposka ACIM 20116/ 03|95 - | -| - | = | =
3arpsisHeHus noMa - |65 3 | -| -] - | - - -

2. PacuéT cpepHero coctaBa LUMXTbI.
CpeaHuii COCTaB pacCUMTLIBAETCS MO YPABHEHMIO
cp __ uyr
CP=Cc" -(1-d)+ c-d, @

rae CP, ¢V, €M — cpenHsis MaccoBasi AONS iTO KOMMOHEHTa, a
TaKXKe ero MaccoBas Aons B 4yryHe u B fiome, %; d — Aons fioMa B
METasIMYECKON YacTh LWNXTbI.

C =4,55-(1-0,83)+0,2- 0,83 = 0,9395;
Ce=0,7-(1-0,83)+0,26- 0,83 = 0,3348;
Cp =08-(1—0,83)+0,65-0,83 = 0,6755;
CP =0,02:0,83 =0,0166;
Cy =0,04-(1-0,83)+0,035-0,83 = 0,03585;
C,’ =0,04-(1-0,83) +0,035- 0,83 = 0,03585.
3. OnpeaeneHne pacxoaa M3BECTU CBEXEOOONOKEHON.

M3BecTb cBexeoboxokéHasi BBOAUTCA B LUMXTY MaBKU B AYroBytO
Mneyb C Lebto MoyyYeHus Liaka HeobxoanMon OCHOBHOCTH:

_ (Cao)
T (8i0y)’ ©)
McToYHMKaMm OKCunaa Kanbuns ABNAKOTCA: n3BeCTb

ceexeoboxokéHas (Uz) n matepuan dyteposku neun (Uy).
McTouHMKaMn okcMaa KPeMHUSA SBNSIKOTCS:
6



- OKUCNSIIOLLMIACS KpeMHMIA YyryHa u noMa (K ,);

- KPEMHE3EM 3arpsisHeHui MeTannmyeckoro sioma (Ky);

- KpEMHE3EM, cofiepXallmincs B U3BECTM CBeXeoboxokeHoM (Ks);
- KpeMHe3éM MaTepuana yTtepoku neun (Ky).

MOCTYNUT KPEMHE3EMA U3 LUNXTbI 38 CYET OKUCIIEHNSI KPEMHUS:

Mi[Sil; 60 . My[Sil, 60 214 . .
K1,2: L e R (M, - [Si]; + M, - [Sily;  (4)

100 28 100 28 100

2,14
K, = 100 (170-0,74+830-0,26) = 7,16 Kr.

KpeMHe3€EM 3arpsi3HeHWI METaNIMUYECKOrO SloMa:

K, = =R (Si0,),, ©

104

rae m — Konuyectso Mycopa B noMme, 1%; (Si0,), — KONM4ecTso
KpeMHe3éMa B Mycope, 65%.

_1-1000

2—m'65=6,5|(|—.

KpeMHe3éM, coaepXallmiicsl B M3BECTU CBEXXEOOONOKEHOIA:

Ky = -2 (Si0,)s, (6)

100

rae (Si0,); — MaccoBass [ona  OKCnmaa KpPEMHUMS B M3BECTb
cBexeobo)okéHas, 2,5 %. K; = 0,025-Ms.

KpeMHe3éM MaTepmana yTepoBKu:

M
K,=—
47 100

+ (5i03)4, )

rae (SiOy), — MaccoBasi [ons OKCMAa KpeMHMs B MaTepuane
dyTeposku, 1,6%.

3
Ky =155 16 = 0,048 kr.

MocTynuT oKcMAa KanbLyst U3 U3BECTU CBEXXEOOOXOKEHON:

—Ms
H3_1oo (Ca0)3, (8)
roe (CaO); — MaccoBasi AONs OKCMAQ KanbUMsi B W3BECTU
cBeXeobox)okeHom, 92%.
M3=0,92'M3
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MocTynuT oKcuaa Kanbums U3 MaTepuana yTepoBKy:

My

U, =
47 100

(Ca0),, ©)

rae (Ca0), — ™MaccoBasl [ONs OKCuAaa Kanbumsl B MaTepuane
¢yTeposku, 2%.

OCHOBHOCTb LLS1aKa NpUHMMaEM paBHOM 2,5:

_ Ns+Uy R
T Kyp+Ky+Ka+Kg 2,5; (10)

B 0,92-M; + 0,06 B
"~ 7,16 +6,5+ 0,048+ 0,025 -M,

2,5.

OTcroa pacxofl U3BECTU CBEXEODONOKEHOM:
U, = 39,89 Kr.
4, OnpepeneHne KoM4YecTea Laka.

McTouHMkamn Wwnaka B npouecce NpoAayBKU KMCNOPOAOM SBASKOTCS:
- OKMCIIEHWE LWNakoobpasyowmx KOMNOHEHTOB WwuxThl (LU »);

- 3arpsi3HeHusl MeTannuyeckoro foma (L),

- U3BECTb CBEXE0boXOKEHas, BBOAUMas B neyb (L),

- MaTepuan dyTeposku neun (LL,),

- okcmabl xenesa (Ls).

KonuuecTtBo obpa3sytoLierocsa Luiaka:

M7= L|J1,2 + LL|2 + LL|3 + LU4 + LU5. (11)
npO,CI,YKTbI OKWC/IEHMSI METAITMYECKONM YacTU LUMXThI:

W, , =82 5 14 A[Si] + 2,29 A[P] + 1,29 - A[Mn]), (12)

100

(170 + 830)

W, ., =
12 100

-(2,14- 0,329+ 2,29-0,02285+ 1,29 0,4655) = 13,57 Kr.
3arpsi3HeHMs IoMa BHECYT B LUMaK:

W, = =Mt regi0.), + (ALL0,),], (13)

104
oTCo4a

~1-1000

L 104

-(65+ 35) = 10kr.



N3BecTb cBeXXe0b0XXEHHAS BHECET B LUNAK:

W, = Too - [(Ca0); + (Si0;);3 + (Al,03)3 + (Fe,03); + (Mg03) + (P,05)3], (14)
Mocne NoACTAaHOBKW AaHHbIX MNoJly4YnM
39,89
L, =W (92+2,5+1,0+ 0,6 + 3,3+ 0,1) = 39,69 Kr.
MaTepuanbl dhyTepoBK/ BHECYT B LUMAK:
W, = —-[(Si0,), + (Al,03), + (MnO), + (Mg0), + (Ca0), + (P,05),], (15)

100

oTcioda

W, =—

g (16+0,3+95+2) =297 k.

OKCVlﬂbl XXene3a BHECYT B LWaK:
W = Too - [(Fe0), + (Fe,053),1, (16)

Toraa

M,
LW, = m (20 + 4) = 0,24 - M,.

MNMoactaBuM 31O BblpaxxeHne B (11), nonyumM, 4to o0bLee
KOJIMYECTBO LWaKa:

M; = Wy, + W, + Ws + W, + W,
M, =13,57+10+39,69+2,97+0,24-M-,
M, = 87,1 k.
5. OnpepeneHune BbIXoaa XUAKOMN CTanu.

B npouecce BbiNNaBKM Macca >XWMAKOMO pacrjiaBa YMeHbLUaeTcs 3a
CYéT okmcnenus C, Si, Mn, P, noTepb Xenesa Co LWIaKoM B BuAe OKCUAOB
Xenesa u nNoTepb xesesa C Nbliblo, BbIHOCAMU U BbIBpocaMu.

Bbixoa >xuakon cranu:

M, +M,)

Mg =M; +M, — 100

- (A[C] + A[Si] + A[Mn] + A[P] —



M7 e - M7 (Ml + Mz)
[0,7 - (Fe,05), + 0,78 - (Fe0),] 100 100

-(b+m)—

b- (M1+M2)

0 7 (Fez 3) + [0,7 ° (F6203)2 + 0,78 * (FE‘O)Z] - MlO’ (17)

100

rae e — MaccoBasi [ONS KOPOSbKOB »efie3a B wwnake, 1%;
b — KONIMYECTBO OKaNWHbl NoMa, 2 %; M — KOMWYECTBO 3arpsi3HEHWM
noma, 1%; My, — noTepn MeTanna ¢ BelHOCaMu U Bbibpocamm, 3%.

Moinn Bbigensetca 1% OT MacCbl LWKUXTbl, YTO COOTBETCTBYET
Mo = 10 kr.

(170 + 830)

M, =170+ 830 — —Too (0,8695 + 0,329 + 0,4655 + 0,02285) —
87,1 1-87,1 (170+830)
~To0" (0,74 +0,78-20) — 00 00 -(142)—
10 -0,7-100 + 2'(17“830) (0,7-70+ 0,78-30) — 30 = 913,7 kr
100 104 ’ ’ CooTme

TakuM 06pa3oM, BbIXOA XWUAKOM CTanu paBeH 91,37%.
6. Onpeaenexune pacxoda ra3oobpasHoro Kucnopoaa.

Ansa npouecca B [AYyroBOil CTaneniaBWIbHOW MeYM OCHOBHbIM
MCTOYHMKOM KUCTIOpoZA SIBNISIETCS  TEXHUYECKUWA UMCTbIM  KUCIOPOA,
BAYBaeMbIl 4yepe3 (ypMy B BaHHy. YacTb Kucoiopoga nOCTyrnaeT u3
OKanuHbl MeTannonoMa. Knucnopos pacxoayeTcs Ha OKUCIEHUE 31IEMEHTOB
WMXTbl, OKMCIEHNE xenesa. Mepexoasiero B Wak, U Hebonblias Aons
KAcnopoda TepsieTcs C  MAaBWibHOW  Mbiiblo.  BanaHc  kucnopoaa
3anu1cbiBaeTCsl CNeayowWwmM ypaBHEHNEM:

Ol + 02 = 03 + 04 + 05, (18)

rae O; — KOIMYECTBO ra3zoobpasHoOro KMCiopoaa, NoCTynarLero Ha
npoayBky; O, — KOJIMYECTBO KMCIOpPOAa, MOCTYMaloWero M3 OKasuHbI
ckpana; Oz - KOMMYECTBO KWCIOPOAQ, HEOBXOAMMOE Ha OKMUC/EHWE
npumecei; O, - KONMYECTBO KMCIOpoaa, Heobxoaumoe Ha o6pa3oBaHue
OKCMIOB XeNe3a, nepexoaswmx B wWwnak; Os - KOJMYECTBO KMC/IOPOA3,
TepsieMoe B BUAE NNaBUILHOM MblN.

Konunuectso Kuanopoaa, nocrtynaroLiero n3 OKaJTIUHbI
METanim4yecKkoro sioMa
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b-
0, = U [18. (Fe0), + 22 (Fe,05),[  (19)
rae b — konuyectBo oOkanuHbel B noMme, 2%; (FeO), wu

(Fe,03), — MaccoBble AONM OKCUAOB Xene3a B okanuHe, 30 u 70%.

2-(170+830)
0, =—"75""
10

.[0,222-30+ 0,3 - 70] = 5,5 K.

Konunyectso kuciopoaa HeobXxoaMMoe Ha OKUCIEHNE NIEMEHTOB:

(M; + M) 16 (M;+ My) (M; + M) 32

Oy=—150  A—-m-AlCl-5 100 A[C] 12 100 Al ogt
(M1+M2) (M1+M2) 80

+ 8L AMn ] L2 AP - (20)
rae m - pons yrnepoga, okvcnstowerocs ao CO,, 0,1.
_ (70 + 830 (1-0,1)-0,8695- 1,3+ 70830 10,8695 - 2,6 +

s =700 A ’ 100 ’ '
+(170+830) 0329114 + (170 +830) 0.4655- 029 +
100 ’ ’ 100 ’ '
(170 + 830)
+-———2:0,02285-1,29 = 17,9 kr.

100

KonnyectBo kuciopoaa, HeobxoaMmoe Ha 06pa3oBaHME OKCUAOB
Xenesa Lnaka:

0, = 2Z-[0222 - (Fe0), + 0,3+ (Fe,05),], (21)
87,14
04:W (0,222-20+ 0,3 4) = 4,88 kr.

Konunuectso Kncnopoaa, TepsemMoe C nbiiblo:

05 = -[0,3 - (Fe,05)] (22)

100

rae (Fe,Os3) — MaccoBasi oons okcmaa >xenesa B nbian, 100%.

0
—.(0,3-100) = 3 kr.

0. =
>7 100

Konnmyectso TeXHNYeCKOro KMcnopoaa, nogaBaeMoro B rneyb:

0, =2 .{0,} K, (23)

11



rae — {O,} — MaccoBas [0NnS KMTIOPOAA B TEXHUYECKM YUCTOM
kucnopopae, paBHas 99,5%; K — koadbdmumeHT ycBoeHust kucnopoaa, 0,9.

O—M5 99,5-0,9 = 0,8955 - M,
17100 "7 T 5

MoacTtaBmM 3TO BblpaXkeHue B (18), nonyunm 6anaHc kncnopoda:
0; +0,=0;3+ 04 + Os,
0,8955-M5 + 5,5 =179 + 4,88 + 3
Ms = 22,65 Kr.
0; = 0,8955-22,64 = 20,28 Kr.
Toraga 6anaHc KNCNopoaa paBeH:
01+ 0, =03+ 04 + Os,
20,28+5,5=17,9 + 4,88 + 3.
7. OnpepeneHne KONMYecTBa OTXOASLLUMX Fa3oB.

B npouecce npoayBKM B AYroBOWM  CTaNeniaBWIbHOW  Meum
obpa3ytoTcs rasbi:

- 3@ CYET okuncneHus yrnepoga wuxtbl (IM);

- 32 CYET pa3NoXEHUS U3BECTU CBEXEOBONOKEHHOM (I7,).

B aTMocdepe neus NpuCyTCTBYIOT a30T M HEYCBOEHHbIA KUCIOpoA
TexHu4veckoro kncnopoga ().

O6Lee KoNMYeCTBO ra3oB onpeaenseTcs no dopmyne:

Mg = rl + r2 + r3. (24)
Mpwn 3TOM 3@ CYET OKUCIIEHMS LUIMXTbI:

(M, + My)
100

r, =233-A[C]- 50

= % A[C]- (2,33 + 1,34 - 1), (25)
M =2,33-0,8695-10-0,9+3,67:0,8695-10-0,1 = 21,42 Kr.
3a CYET pasnoXKeHus U3BeCTu:

I, =2 ({CO,} + {H,0}); (26)

~ 100

12



r, =328 02+02) =015
2= 700 = DAoL

KonnMuecTBO a3oTa M HEYCBOEHHOrO KMCIOPOAd TEXHUYECKOro
Kucnopoaa onpeaenseTcs no gopmyne:

[y =25 (1=K -{0,} +5 00 N2 (27)
r _ 2265 (1-0,9)-99,5+ 22,65 0,5 =2,37
37100 100 Ko

rae {N,} — MaccoBas [ONsA a3oTa B TEXHMYECKN YNCTOM KUCIIopoae,
paBHas 0,5%.

MoactaBMM 3TO BbipaxkeHune B (24), nonyuynm obliee KOoImM4ecTBo
rasos:

Mg=T;+T;+T5.
Mg = 21,42 + 0,15 + 2,37 = 23,94 Kr.
Torpa MaTepuanbHbIi 6anaHc paBeH:
M; + M, + M3 + My + M5 = Mg +M; + Mg + Mg + My,
170 + 830 + 39,89 + 3 + 22,65 = 913,7 +87,1 + 23,9+ 10 + 0,871 + 30

MaTepuanbHbIii 6anaHc nNiaBky NpeacTaBneH B Tabnvue 4.

Tabnuua 4.
MaTepuanbHbiii 6anaHc nnasku B ACM-150
Mpuxoa Kr % Pacxop Kr %
YyryH 170 15,59 | Cranb 913,7 85,75
MeTannonom 830 77,9 LLnak 87,1 8,2
Nssectb 30,80 | 3,74 |Taswl 239 | 2,22
CBEXE0O0XKEHHAs
Kucnopog 22,65 2,13 MNMoTepu
C nbinbio 10 0,94
C
Koponbkamu | 0,871 0,08
OyTepoBKa 3 0,28 B LUNaKe
C
BblHOCaMM U 30 2,81
Bbibpocamu
Utoro | 1065,54 100 Utoro | 1065,54 100

13




4. BapvaHTbl 3agaHUH
BapwuaHnrt 1.

Pacuét maTepuanbHoro 6anaHca BeAé€Ttca Ha 1 T METaNNOWMXThI.
Mpn nNpousBOACTBE BbLIGPAHHOM Mapku CTanu C pernaMeHTUPYEMbIM
coAepxaHueM npumecelt LBeTHbIX MeTannoB Cu , Ni He 6onee 0,30 %.
Macca nnaeku 100 T. Pacxog metannmueckoro sioma 3AD (FTOCT 1050-88)
Cranb 25 coctasnset 79,2 % wnn 792 kr/T meTtannowmxtel. Pacxoa MBX
(FOCT P UCO 9686- 2009) XKene3o, BOCCTAaHOBEHHOE rasoM COCTaBnseT
20,8 % wumnu 208 kr/T MeTannowuxTbl. KonnuyectBo yTepoBky,
nepewleawen B Wnak, 3 Kr/T MeTannowmnxTel. MaccoBasi A0NS1 KOPOSIbKOB
Xenesa B wWake coctaBnseT 1%; KONMYeCTBO OKasMHbl SIOMa COCTaBnseT
2 %; KONWYECTBO 3arpsisHEHUIA NIoMa cocTaBnsieT 1%; notepyu MeTanna c
BblIHOCaMM 1 Bbibpocamu coctasnstoT 3%. Mbinu Bolaensetcs 1% oT Macchbl
WKXTbl, 4YTo cooTBeTcTBYeT 10 Kr. MaccoBble OONM OKCUAOB Xenesa B
okanuHe (FeO), 30% wn (Fe,03), 70%. Jons yrnepoga, OKucasiowerocs 4o
CO, coctaBnget 0,1. MaccoBasi 40N OKCuAa Xene3a B MblIM COCTaBNsIeT
100. MaccoBass pgond KuoiopoAa B TEXHWYECKM YUCTOM KUC/I0poae,
coctaBnser 99,5%; koadpdmumMeHT ycBoeHus Kucnopoga paseH 0,9.
MaccoBasi gons a3oTa B TEXHWYECKM UYMCTOM KMCIopoae, COCTaBnsieT
0,5%.

B Tabn. 5 oTpaxaeTcs CpeaHWIn COCTaB LUMXTOBLIX MaTepuarnos,
KONMYECTBO YyAanéHHbIX MpUMeCcen, COCTaB MeTassla nepea BbiMyCKOM.
[aHHble O coCTaBe pas3fiMyHblX MaTepuanos, Y4acTBYIOWIMX B
LunakoobpaszoBaHumM, NpuBeAeHb! B Tabr. 6.

Tabnuua 5

N3mMeHeHWe cocTaBa Npv BbinsiaBke CTanum

ConepxkaHue npumecent, %
KOMMOHEHTLI WNXTHI _ S ‘ P \Ni \Cu
C |Si |Mn|Cr| Mo| Al
He 6onee
X (rocTPuco (8| |, |,| .|, |2
9686-2009) oe} <
— o
3A3 ICMCranb 25 | 1 | & | © |§ S|, 138 0w
(FOCT 1050-88) Sl l°lola S|iglele
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Mpogonmxenne Tabnmupl 5

o (]
Cpegtumit coctaB | 9 | & | & | & | 05| %S
LIXTh § g |w NS 8e8N
o™

CoctaBcraimnepen | @ | S [ (8| 8| |, [2/19/2|]
BbIMyCKOM SN = e SESIRAR
c|°e|°|° o|c|g|®
NS 8S NN
Okucnunoch npumeceit| & | < | < || * | + |S|Y|I5 X
- 5 3 5 - T~ - ©

c|@|°|° o|o|o

Tabnuua 6

CocTtaB pasnMyHbIX MaTepuanoB, MNPUHMMAIOWMX YyacTue B
LwnakoobpasosaHum

Coctas,%
CaO S|02 A|203 MgO S |CO3| H,0 |Fe,05|P,05
M3Bectb TY 20.59.56-
001-09560019-2017 | 82| = | - [ 3| - |46 | - |-
®yTteposka [CIM 20/16( 03 (9| - | - | - - -
3arpsisHeHus noMa - |65 3 | - | - | = | - - -
BapwmaHnr 2.

Pacuét maTepuanbHoro 6anaHca BeAé€Tca Ha 1 T METaNNOWMXThI.
Mpn npousBoAcTBe BbLIOPAHHOM Mapku CTanu C  pernaMeHTUpYeEMbIM
coAepXXaHWeM npuMeceit LUBeTHbIX MeTannoB Cu , Ni He 6onee 0,30 % B
3aBasiky nofaércs nakeT cranbHoi (FOCT 1050-2013) cranb 0,8 cocTaBnsieT
26,59 % wnu 265,9 kr/T Ha nnaeky. Macca nnasku 90 T. Pacxoa
ctanbHoro nioma 3A ACM cranb 05kn cocraBnser 18,09 wnmn 180,9 kr/T
MeTannownxtel. Pacxoa cransHoro noma 3AX/ (FTOCT P51685-2000) Cranb
K78XC® coctaenseT 16,21% wm 162,1 kr/T MeTannowwnxtel. Pacxon MXXK
(FOCT P NUCO 9686- 2009) Cranb P50 coctasngset 14,02% wnu 140,2 kr/T
MeTannowuxtel. Pacxog noma cranbHoro 3A3 (FOCT 380-94) Cranb 3nc
coctasnseT 11,85 % unm 118,5 Kr/T MeTannowmxTbl. Pacxod CTPY>XKu
ctanbHoi 15A (FOCT 1050 2013) Cranb 10 coctaBnsieT 7,17 % wam
71,7 xr/T MeTannowmxTel. Pacxoa ckpana 25A1 coctaenset 6,07% wnu
60,7 kr/T mMeTannowmxTbl. Konmuectso yTepoBkM, nepelleawelt B Wak,
3 Kr/T MeTannowuxtbl. MaccoBas [ONS KOPOSbLKOB >Xene3a B Luiake
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coctaensgeTr 1%; KonM4ecTBo OKasIMHbI IoMa cocTaBnseT 2 %); KONM4ecTso
3arpsisHeHMin noma coctaBnsieT 1%; noTepu MeTanna C BbiHOCAMU W
Bblbpocamu coctaensatoT 3%. MNbiin Boigensietcs 1% oT Macchbl WNXTbI, YTO
cootBeTcTBYeT 10 Kr. MaccoBble AO/M OKCHAOB Xene3a B okanvHe (FeO),
30% u (Fe,03), 70%. [lona yrnepoga, okucasiowerocs go CO, coctaBnsiet
0,1. MaccoBasi nonsa okcupaa Xenesa B nbinu coctasnset 100. Maccosasi
OONA KMCIopoga B TEXHUYECKM YUCTOM Kucnopoge, coctasnsieT 99,5%;
koahmUMeHT ycBoeHMs kucnopogda paseH 0,9. Maccosas fons asoTta B
TEXHWUYECKM YNCTOM Kncropoae, coctaBnseT 0,5%.

B Tabn. 7 oTpaxaeTcs CpeaHWMi COCTaB LUMXTOBbIX MaTepuasnos,
KOMMYECTBO YAANEHHbIX MPUMECEN, COCTaB MeTanna neped BbiMyCKOM.
[aHHble O coCTaBe pas3fiMyHblX MaTepuvanos, Y4YacTBYIOWIMX B
LunakoobpaszoBaHuM, NpuBeAeHb! B Tabn. 8.

Tabnuua 7
M3MeHeHWe cocTaBa Npy BbINIaBKE CTa/u
CopeprkaHue npumeceit, %
KOMMNOHEHTbI LWNXTbI S| P|Ni|Cu
C| si | Mn| Cr Apyrve
Lo Al
CocTas cTanu S I Slmlolol v=0.05
38M2CP-4 rOCT 632| S | & : C18lela e i
Q Q rlo|o|o| Mo=0,03
TY 14-3P-29 5| | @ S ;
d o —
n ol & 8|8
aKeT CTaNbHOM = | 2 S 25/glslale
(FOCT 1050-2013) | < o 5 |82 |o|RR® -
ctanb 08 8| 4| o 00?2
o o o T
Meame g 8|8 |8 |,

! EmMm EO|lE O O 0|0
yrnepoanctsie 3A | S 8/ 8 28T 8z 8 222 -
ACn (roCT 1050- | ¢ © Q @ @ =
2013) Cranb 05kn | T

JloM cTanbHoM o Q Q © |wlo
SAKA(TOCT | 5| o | <1 | G 1819 |\ ]y=0,05-0,15
P51685-2000) Cranb| < | 8 | ¥ < SISl I ;
N~ - - o
K78XCO S| o o




Mpoaonmxenne Tabnmupl 7

lopsivee

6puKeTUpOBaHHOE | ©

weneso MBX (TOCT| & | ' gl -

P NCO 9686- 2009) | (=)

Cranb P50
NomcrambHoit 3A3 | & | & | 8
(rocT3so-04) | S| S| S| ¢ || ]
Cranb 3nc - | © | <
o o o
(]

Crpyxka cTanbhas | <& | & | & | € vl ol o|o
15A(fOCT1050 | 2 | 2 | 2 |83(5|2|22 -
2013)Cranb 10 | S | & | & |@°|°

o o o
(o)) Lo AN
™ < < SQlolo
Ckpan 25A1 Q QP Iy oMM v=0,05
5098 s|e|°
(=) o =1
v © — ~ N N[ Q| |©
CpepgHun coctaB 8 % %_ & 8 8 8 % i
WnXThI S| o| 4| o |olog|o
N~
Cocracranmnepes @ | & | 8 | & |B|%(3|F V=0002
BbIMYCKOM el 2] 2| 2 |elodd '
o o o o O|lg|e|©
OKMCNAOCH wl e | I8 |35 8R
npumeceit N v e 42212
=) = — o |@°|gl@
Tabnuua 8

CocTaB pasfnMuHbIX MaTepuanosB, MpUHUMAKOWMX YyyacTue B
LnakoobpasosaHum

Coctas, %
CaO S|02 A|203 MgO S |CO3| H,0 |Fe,045|P,05
MN3BecTb
CBEXEOBONOKEHHAST 9212510 (33/0,1/0,2|0,2| 0,6 |0,1
®dyTteposka ACIM 20116/ 03|95 - | -| - | = | =
3arpsisHeHus noMa - |65 3 | - | - | - | - - -
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Bapwmanrt 3.

Pacuét maTepuanbHoro 6anaHca BeAé€Ttca Ha 1 T METaNNOWMXThI.
Mpn npousBoAcTBe BbIGPAHHOM MapkuM CTanu C  pernaMeHTUpYeMbIM
coaep)xaHueM npumeceit UBeTHbIX MeTannoB Cu , Ni He 6onee 0,30 %.
Macca nnaeku 120 T. Pacxoa Mmetannuyeckoro noma 3A3 (FTOCT 1050-88)
Cranb 35 cocraBnseTr 73,78 % wnn 737,8 Kr/T MeTannowmxtbl. Pacxoa
MeTannmn4yeckoro noMa mn otxogos 3A ACI (FOCT 1050-2013) Cranb 20 nc
coctaBnger 4,37 % v 43,7 Kr/T  MeTannowuxtbl.  Pacxoa
MeTannmyeckoro fioMma u otxogos 3A XA (FOCT P51685-2000) Cranb
32I2A coctasnsiet 6,01 % wnm 60,1 kr/T MeTannowuxtbl. Pacxon BX
(FOCT P NCO 9686- 2009) Xene3o, BOCCTAHOBNEHHOE ra3oM COCTaBnAsieT
12,74 % wnu 127,4 Kr/T MeTannowuxtbl. Pacxon MeTannnyeckoro sioma
25A1 (FOCT 4543) Cranb 15XM coctasnser 3,1 % wnaum 31 Kkr/T
MeTannowmxTbl. Konmuectso yTepoBkW, nepeweawen B LAk, 3 Kr/T
MeTannowmnxTbl. MaccoBas 40N KOPOSbKOB XXefe3a B LWiake COCTaBnseT
1%; KONMMYecTBO OKanuHbl noMa coctaBnser 2 %, KOMMYeCcTBO
3arpsisHeHMin noma coctaBnsieT 1%; noTepu MeTanna C BbiHOCAMU U
Bbibpocamun coctaBnsioT 3%. Mbiun BolaenseTcs 1% OT Macchl WNXTbI, YTO
cootBeTcTBYeT 10 Kr. MaccoBble AONM OKCKAOB Xene3a B okanvHe (FeO),
30% wu (Fe,03), 70%. [ons yrnepoaa, okncnstowerocs go CO, coctaBnset
0,1. MaccoBass Oons okcuaa »enesa B nbian coctaBnseTr 100. Maccosast
JONA KMaopoga B TEXHUYECKM 4YWUCTOM Kucnopoge, coctaBnsieT 99,5%;
koadduumeHT ycBoeHus kucnopoaa paseH 0,9. MaccoBas fons a3oTa B
TEXHUYECKN YNCTOM Kncnopoge, coctasnget 0,5%.

B Tabn. 9 oTpaxaeTcs CpefHMIn COCTaB LUMXTOBLIX MaTepuasnos,
KOMMYECTBO YAQNEHHbIX MPUMECEN, COCTaB METajfa Mepesd BbiMyCKOM.
[aHHble 0 cocTaBe pasfMyHbiX  MaTepuasnoB, Y4yacTBYIOWWUX B
LunakoobpaszoBaHmmM, NpuBeaeHsbl B Tabn. 10.

Tabnuua 9
M3MeHeHWe cocTaBa Npy BbINJIaBKke CTau
KoMnoHeHTe! C|Si|Mn| S|P |Ni|Cu Cr
LLIMXThbI

o o o

N~ o L0
CocTtaB cTanu Q2T I8|Q|lolo
32rGATOCT632 |2 | 2|3 l2|2|®| 8| 0250
TY 14-3P-29 SI5IQ|c|cs|9 |

o|lo| A




Mpoaonmxenne Tabnmupl 9

Nom cTanbHOl | &S| ool o | o
T o o < ™
3A3 Cranb 35 YLl ble]e g. g. 0,25
rOCT 1050-88 s|3|s|°]°
JloMm 1 oTxoab!
CTanbHble, IINS
yrnepopnctiie | S (S | S |3 8|88 0.5
3A [CM ~NIY Y| s 2| S| o '
(TOCT 1050-2013) | s | S | ©
Cranb 20nc
opsivee
BpukeTupoBaHHoe | o
xeneso 3, 13, . . )
X °F°|. 8.
(FOCT PWUCO 9686-
2009) Cranb P50
Jlom cTanbHoi LI 8Y
3AKA S|o| 5|3 8|8 8 |Hebonee
(TOCTP51685- | Q|1 QLS| S| || 030
2000) CTanb 32I2A | © | © | <
(o] N~
CKpan A A B e PN o) o o
25AL(TOCT4543) | 3 |2 |3 |S|S | 2|2 0811
Cranb 15XM g ;'. c|°|°
C o 2 PSS - s N I B
peaHnn coctas @ 1| B 0|3 NEEN 0,24
WNXTbI Llols|3|°| S|
olo|o|Q|IQ|4g| o
CocraB ctanv nepeg NN 'é § Q| S 0,074
BbIMYCKOM slo|4|3S|o|o
OKNCMNOCh B g8 |8|F 28| o166
y i Nl lo|lg|ele|lg| g ™
pumMecelt S99 3/ S|c|o




Tabnuua 10

CocTaB pasfNMuHbIX MaTepuanoB, MpUHUMAKOWMX YyyacTue B
LunaKkoobpasoBaHNK

CocraB,%

CaO S|02 A|203 MgO S [CO,| H,0O|Fe,03|P,05 C
MN3BecTHAK
(FOCT 9179-77) 8| - | - |5 |- |46 ] - |-
®yTteposka ACIM - - -l | - | = | = - — 110
Mapka [MYTK-90-7
(rOCT5341-2016)
3arpsisHeHus noMa - |65 3 | - | - | - | - - — | -

BapuaHT 4.

Pacuét maTepuanbHoro 6anaHca Beaé€Ttca Ha 1 T METaNNOWMXThI.
Mpn NpousBOACTBE BbLIGPAHHOM MapkuM CTanu C  pernaMeHTUPYEMbIM
coaepxaHueM npumecelt LBeTHbIX MeTannoB Cu , Ni He 6onee 0,30 %.
Macca nnaBskm 145 1. Pacxog metanamdeckoro noma 3AH-1 (FTOCT 19281-
89) Cranb 15I'C coctaBnseT 74,0 % wnun 740 kr/T meTannowunxtel. Pacxoa
mMeTannmyeckoro noma 3A ACN (FOCT 1050-88) Cranb 25 coctaBnser
10,2 % wnun 102 kr/T metannowuxtel. Pacxog MBX (FTOCT P UCO 9686-
2009) >Kenes3o, BOCCTaHOBMEHHOe ra3oM cocTtaBnseT 12,90 % wunum
129,0 kr/T MeTannowmxTtbl. Pacxog metannmyeckoro noma 25A1 (FOCT
4543) Cranb 15XM coctaBnsieT 2,9 % wamM 29 Kr/T MeTa/IOWNXTbI.
KonnuectBo dyTepoBkM, nepelleawen B wWnaK, 3 Kr/T METanoWMXTbI.
MaccoBasi 0151 KOPOJIbKOB XXefe3a B LWlake cocTtaBnseT 1%; KonmyecTso
OKanWHbl NioMa coctaBnseT 2 %; KONMWYECTBO 3arpsisHEHWUA fioMa
cocTaBnsieT 1%; notepu MeTanna ¢ BbIHOCAMWU U BbibpocamMy COCTaBASIOT
3%. MNobinun Bbligensetca 1% OT Macchl WKXTbl, YTO cooTBeTcTByeT 10 Kr.
MaccoBble gonm okenaos xenesa B okanuHe (FeO), 30% wu (Fe,0s3), 70%.
Honsa yrnepoga, okucnstowerocs 4o CO, coctaensiet 0,1. Maccosas gons
okcmpa xenesa B nbiin coctaenseT 100. Maccosass gonst kucnopoga B
TEXHUYECKM YMCTOM Kuciopoge, coctaenseT 99,5%; koaddmumeHt
ycBoeHus kucnopoga paseH 0,9. Maccosas nons asoTa B TEXHUYECKU
YMCTOM KUcnopoae, coctasnseT 0,5%.

B Tabn. 11 oTpaxaeTcsi CpeaHWit COCTaB LUMXTOBLIX MaTepuasnos,

KOMIMYECTBO YAANEHHbIX MPUMECEN, COCTaB METajna Mepesd BbiMyCKOM.
[aHHble 0 cocTaBe pasfMyHbIX  MaTepuasnoB, Y4yacTBYIOWWUX B
LnakoobpasoBaHmm, NnpyBedeHsbl B Tabn. 12.

20




MN3MeHeHWe cocTaBa Npv BbirsiaBke CcTanum

Tabnuua 11

CopepxaHve npumecein %

KOMMOHEHTbI
LINXThI

Si

Mn| Cr

Mo

Al

S| P[Ni[cu

He 6onee

CocTaBs cTanu
32XT'A(4355) no
CTO TAIMET
00186602-003-
2017

0,34

0,3

0,850

1,150

0,05

0,01

0,035

«
=)

0,3

3AH-1
Cranb 15I'C
(F'OCT 19281-89)

0,16

0,8

1
0,3

0,025

0,035
0,3

0,3

XK
(roCT P MNCO
9686-2009)

1,8386

0,0018

3A ACn
Cranb 25
(F'OCT 1050-88)

0,25

0,22

0,6

0,25

0,035
0,3

0,3

CpeaHuit coctaB
LWIMXTb

0,238

CocTaB cTanu
nepea, BbiMyCcKoM

0,0110 | 0,529

0,0420 | 0,720

0,230

Oknenunocb
Mpumeceii

0,2918 | 0,0850 | 0,377

0,518

0,55

0,1758 | 0,0530 | 0,229

-0,0272 | 0,0500 |0,0023| 0,04

0,0230 | 0,0048 | 0,028

0,1659 | 0,0720 | 0,238

0,0079

Coctas
LunaKkoobpasoBaHUK

pas3NyHbIX MaTepuanos,

NPpUHUMalOLWMNX

Tabnuua 12

yyactme B

CocTaB,%

CaO

SiO;

A|203

MgO

S

CO,

H,O

FeZOg

P20s

M3BecTb cTpouTesbHas

85

4

®yTeposka ACrI1

90

7-10

3arpsisHeHus noMa

65

35
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BapwmaHnr 5.

Pacuét maTepuanbHoro 6anaHca BeAé€Ttca Ha 1 T METaNNOWMXThI.
Mpn npousBoAcTBe BbIGPAHHOM MapkuM CTanu C  pernaMeHTUpYeMbIM
coaep)xaHueM npumeceit UBeTHbIX MeTannoB Cu , Ni He 6onee 0,30 %.
Macca nnaeku 120 T. Pacxoa Mmetannuyeckoro noma 3A3 (FTOCT 1050-88)
Cranb 25 coctaBnset 89,2 % wunm 892 Kr/T Metannowuxtbl. Pacxon MBX
(FOCT P UCO 9686- 2009) Xene3o, BOCCTAHOBNEHHOE rasoM COCTaBnsieT
108 % wnnm 108 «kr/T MeTannownxTbl. KonuuyectBo yTepoBkuM,
nepelleawen B WAk, 3 Kr/T MeTanIowmnxTbl. MaccoBasi 40N KOPOJIbKOB
enesa B Wnake coctaBnseT 1%; KOMMYECTBO OKanMHbI loMa COCTaBnseT
2 %; KONWYECTBO 3arpsisHEHUIA NIoMa cocTaBnsieT 1%; notepyn MeTanna c
BbIHOCaMM 1 Bblbpocamu coctaensioT 3%. Mbinun BoiaenseTcs 1% oT mMacchbl
WKXTbl, 4YTo cooTBeTcTBYeT 10 Kr. MaccoBble OONM OKCUAOB Xenesa B
okanuHe (FeO), 30% u (Fe,03), 70%. [lons yrnepoaa, OKUCNAOLWErocs A0
CO, coctaBnget 0,1. MaccoBast 40N OKCMAa Xene3a B MblIM COCTaBNsIeT
100. MaccoBass [Ons KUCIOpPOAA B TEXHUMYECKM UYMCTOM KUCIIOPOAE,
coctaBnser 99,5%; koapdmumMeHT ycBoeHus Kucnopoga paseH 0,9.
MaccoBasi gonsi a3oTa B TEXHWYECKM YMCTOM KUCIopoae, CoCTaBnsieT
0,5%.

B Tabn. 13 oTpaxkaeTcs CpefHWMIt COCTaB LUMXTOBLIX MaTepuasnos,
KOMMYECTBO YAANEHHbIX MpPUMECEN, COCTaB MeTanna nepesd BbiMyCKoM.
[aHHble 0O cocTaBe pa3/iM4HbIX MaTepuvanoB, Y4acTBYIOWMX B
LnakoobpasoBaHmm, NnpuBedeHsbl B Tabn. 14.

Tabnuua 13

MN3MeHeHWe cocTaBa Npv BbinsiaBke CTanum

ConepxaHue npumecen, %
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MpoaonxeHne Tabnuupl 13
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Tabnuua 14

CocTtaB pasnMuHbIX MaTepuanoB, MNPUHMMAIOWMX YyacTue B
LwnakoobpasosaHum

Coctas,%
CaO S|02 A|203 MgO S |CO3| H,0 |Fe,045|P,05
M3Bectb TY 20.59.56-
001-09560019-2017 | 82| = | - [ 3| - |4 |6 | - |-
®yTteposka [CIM 20(16( 03 (9| - | - | - - -
3arpsisHeHus nioMa - |65 3 | - | - | = | - - -
BapuaHT 6.

Pacuét maTepuanbHoro 6anaHca BeAé€Ttca Ha 1 T METaNNOWMXThI.
Mpu nNpousBOACTBE BbLIGPAHHOM Mapku CTanu C  pernaMeHTUPYEMbIM
coAepXXaHueM npuMeceit LUBeTHbIX MeTannoB Cu , Ni He 6onee 0,30 % B
3aBasiky nofaércs naket cranbHoi (FOCT 1050-2013) cranb 0,8 cocTaBnsieT
22,59 % wnn 225,9 kr/T Ha nnaeky. Macca nnasku 150 1. Pacxon
ctanbHoro noma 3A ACM cranb 05kn cocraBnser 15,09 wnmn 150,9 kr/T
MeTannownxtel. Pacxoa cranbHoro noma 3AX/ (FTOCT P51685-2000) Cranb
K78XC® coctaenset 15,21% wm 152,1 kr/T MeTannowwnxtel. Pacxon MXK
(FOCT P NUCO 9686- 2009) Cranb P50 coctasnsiet 18,02% wnn 180,2 Kr/T
MeTannowunxtel. Pacxog noma cranbHoro 3A3 (FOCT 380-94) Cranb 3nc
coctasnget 12,85 % wnu 128,5 Kr/T MeTannowuxtbl. Pacxon CTpyxXku
ctanbHoi 15A (FOCT 1050 2013) Cranb 10 coctaBnsieT 8,13 % wam
81,7 kr/T MetannowmnxTbl. Pacxog ckpana 25A1 coctaenset 8,07% wnum
80,7 Kr/T MeTannownxTbl. Konnyectso ¢yTepoBky, nepeluesllein B Wwnak,
3 Kr/T MeTannowwuxtol. MaccoBas [Ons KOPOSIbKOB Xefe3a B Llake
coctaenseT 1%; KONMYeCcTBO OKasnHbI ioMa cocTasnseT 2 %); KONN4ecTBo
3arpsisHeHuMin noma coctaensieT 1%; noTepu MeTanna C BblIHOCAMU U
Bblbpocamu coctaBnaioT 3%. lMbinn BbigenseTcs 1% OT Macchl WNXThI, YTO
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cootBeTcTBYeT 10 kr. MaccoBble OM OKCUAOB xene3a B okanuHe (FeO),
30% u (Fe,03), 70%. [lona yrnepoga, okucasiowerocs ao CO, coctasnsiet
0,1. MaccoBas oons okcuaa »enesa B nbian coctaBnseTr 100. Maccosast
AONA KMCIopoaa B TEXHUMYECKM YUCTOM Kucnopoge, coctasnsieT 99,5%;
koadduumeHT ycBoeHus kucnopoaa paseH 0,9. MaccoBas fons a3oTa B
TEXHUYECKN YNCTOM Kncropoae, coctaBnseT 0,5%.

B Tabn. 15 oTpaxaeTcsi CpeaHWit COCTaB LUMXTOBLIX MaTepuasos,
KOMMYECTBO YAANEHHbIX MpPUMECEN, COCTaB MeTanna nepesd BbiMyCKOM.
[aHHble 0O coCTaBe pa3/MyHbIX MaTepuanoB, Y4yacTBYIOWMX B
LnakoobpasoBaHmm, NnpyBedeHobl B Tabn. 16.

Tabnuua 15

MN3MeHeHWe cocTaBa Npv BbinsiaBke CcTanum

ConepxkaHue npumeceint, %
KOMMNOHEHTbI WNXTbI c i vn | cr S|P |Ni|Cu [Opyrue
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MpoaonxeHne Tabnuupl 15
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Tabnuua 16

CocTaB pasnuMuHbIX MaTepuanoB, MNPUHUMAIOWMX YyacTue B
LwnakoobpasosaHum

Coctas,%
CaO S|02 A|203 MgO S |CO3| H,0 |Fe,045|P,05
MN3BecTb
CBEXEOBONOKEHHAS 92|25| 10 |33(0,1/0,2/0,2| 0,6 |0,1
®yTteposka [CIM 20(16|( 03 |95 | — | — | - - -
3arps3HeHus ioMa - 1653 | —-| -| -] - - | -
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Bapwmanr 7.

Pacuét maTepuanbHoro 6anaHca BeAé€Ttca Ha 1 T METaNNOWMXThI.
Mpn npousBoAcTBe BbIGPAHHOM MapkuM CTanu C  pernaMeHTUpYeMbIM
coaep)xaHueM npumeceit UBeTHbIX MeTannoB Cu , Ni He 6onee 0,30 %.
Macca nnaeku 100 T. Pacxoa metannuyeckoro noma 3A3 (TOCT 1050-88)
Cranb 35 cocrtaBnseTt 71,78 % wnn 717,8 Kr/T MeTannowmxTbl. Pacxoa
MeTannmn4yeckoro noMa m otxogos 3A ACI (FOCT 1050-2013) Cranb 20 nc
coctaBnger 7,37 % v 73,7 Kr/T MeTannowuxtel.  Pacxoa
MeTannmyeckoro fioMa u otxogos 3A XK (FOCT P51685-2000) Cranb
32I2A coctaBnsieT 6,51 % wnm 65,1 kr/T MeTannowuxtbl. Pacxoa BX
(FOCT P NCO 9686- 2009) Xene3o, BOCCTAHOBNEHHOE ra3oM COCTaBnAsieT
12,24 % wnu 122,4 Kr/T MeTannowuxtbl. Pacxon MeTannnyeckoro sioma
25A1 (FOCT 4543) Cranb 15XM coctaBnser 2,1 % wam 21 kr/T
MeTannowmxTbl. Konmuectso ¢yTepoBku, nepeweawen B WAk, 3 Kr/T
MeTannowmnxTbl. MaccoBast 40N KOPOSbKOB XXefe3a B LWiake COoCTaBnseT
1%; KOMMYecTBO OKanuHbl noMa coctaBnser 2 %, KOMMYeCcTBO
3arpsisHeHMin noMa coctaBnsieT 1%; noTepu MeTanna C BbiHOCAMU M
Bbibpocamun coctaBnstoT 3%. Mbiv BolaenseTcs 1% OT Macchl WNXTbI, YTO
cootBeTcTBYeT 10 Kr. MaccoBble AONM OKCKAOB xene3a B okanuHe (FeO),
30% wu (Fe,03), 70%. [ons yrnepoaa, okncnstowerocs go CO, coctaBnset
0,1. MaccoBass Oons okcuaa »enesa B nbian coctaBnseTr 100. Maccosast
JONA KMaopoga B TEXHUYECKM 4YWUCTOM Kucnopoge, coctaBnsieT 99,5%;
koadduumeHT ycBoeHus kucnopoaa paseH 0,9. MaccoBas fons a3oTa B
TEXHUYECKN YNCTOM Kncnopoge, coctasnget 0,5%.

B Tabn. 17 oTpaxaeTcs CpeaHWit COCTaB LUMXTOBLIX MaTepuasos,
KOMMYECTBO YAQNEHHbIX MPUMECEN, COCTaB METajfa Mepesd BbiMyCKOM.
[aHHble 0 cocTaBe pasfMyHbiX  MaTepuasnoB, Y4yacTBYIOWWUX B
LunakoobpaszoBaHumM, NpuBeAeHbl B Tabn. 18.

Tabnuua 17
MN3meHeHne cocTaBa Npu BbIN/aBKe CTanm
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MpoaonxeHne Tabnuupl 17
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Tabnuua 18

CocTaB pasfNMuHbIX MaTepuanoB, MpUHUMAKOWMX YyyacTue B
LunaKkoobpasoBaHNK

Coctas,%

CaO S|02 A|203 MgO S [CO,| H,0O|Fe,03|P,05 C
MN3BecCTHSK
(FOCT 9179-77) 8| - | - |5 |- |46 ] - |-
®yTteposka ACIM - - -l | - | = | = - — 110
Mapka [MYTK-90-7
(rOCT5341-2016)
3arpsisHeHus noMa - |65 3 | - | - | - | - - — | -

BapuaHT 8.

Pacuét maTepuanbHoro 6anaHca Beaé€Ttca Ha 1 T METaNNOWMXThI.
Mpn NpousBOACTBE BbLIGPAHHOM MapkuM CTanu C  pernaMeHTUPYEMbIM
coaepxaHueM npumecelt LBeTHbIX MeTannoB Cu , Ni He 6onee 0,30 %.
Macca nnaskm 180 T. Pacxog metannmdeckoro noma 3AH-1 (FTOCT 19281-
89) Cranb 15I'C coctanseT 78,0 % wnmn 780 Kr/T MeTannowunxtbl. Pacxoa
mMeTannmyeckoro noma 3A ACMN (FOCT 1050-88) Cranb 25 coctaBnser
8,2 % unn 82 kr/T MeTtannowwuxtbl. Pacxog XK (FTOCT P UCO 9686-
2009) >Keneso, BOCCTaHOBMEeHHOe ra3oM cocTtasnset 10,90 % wnu
109,0 kr/T MeTannowmxTtbl. Pacxog metannmueckoro noma 25A1 (IFOCT
4543) Cranb 15XM coctaBnsieT 2,9 % wamM 29 Kr/T MeTaNNOWNXTbI.
KonnuectBo ¢yTepoBkM, nepelieawen B WaK, 3 Kr/T METan/oWnXTbI.
MaccoBasi 0N151 KOPOJIbKOB Xefle3a B LWlake cocTtaBnseT 1%; KonmMyectso
OKanWHbl NoMa coctaBnsieT 2 %; KONMWYECTBO 3arpsisHEHWUWA fioma
cocTaBnsieT 1%; notepu MeTanna € BbIHOCAMM U BbibpocamMu COCTaBASIOT
3%. MNobinun Bbligensetca 1% OT Macchl WKXTbl, YTO cooTBeTcTByeT 10 Kr.
MaccoBble gonm okenaos xenesa B okanuHe (FeO), 30% wu (Fe,0s3), 70%.
Honsa yrnepoga, okucnstowerocs 4o CO, coctaensiet 0,1. Maccosas gons
okcmpa xenesa B nbiin coctaenseT 100. Maccosass gonst kucnopoga B
TEXHUYECKM YMCTOM Kuciopoge, coctaenseT 99,5%; koaddmumeHt
ycBoeHus kucnopoga paseH 0,9. Maccosas nons asoTa B TEXHUYECKU
YMCTOM KUcnopoae, coctasnseT 0,5%.

B Tabn. 19 oTpaxkaeTcs CpefHWMId COCTaB LUMXTOBLIX MaTepuasnos,

KOMIMYECTBO YAANEHHbIX MPUMECEN, COCTaB METajna Mepesd BbiMyCKOM.
[aHHble 0 cocTaBe pasfMyHbIX  MaTepuasnoB, Y4yacTBYIOWWUX B
LnakoobpasoBaHmm, npueedeHsl B Tabn. 20.
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MN3mMeHeHWe cocTaBa Npv BbinsiaBke CTanum

Tabnuua 19

ConepyaHue npumecein %

KOMMOHEHTHI
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Tabnuua 20
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Bapwmanrt 9.

Pacuét maTepuanbHoro 6anaHca BeAé€Ttca Ha 1 T METaNNOWMXThI.
Mpn npousBoAcTBe BbIGPAHHOM MapkuM CTanu C  pernaMeHTUpYeMbIM
coaep)xaHueM npumeceit UBeTHbIX MeTannoB Cu , Ni He 6onee 0,30 %.
Macca nnaeku 150 T. Pacxoa metannuyeckoro noma 3A3 (TOCT 1050-88)
Cranb 25 coctaBnset 92,2 % wunn 922 kr/T metannowuxtbl. Pacxon MBX
(FOCT P UCO 9686- 2009) Xene3o, BOCCTAHOBNEHHOE ra3oM COCTaBnAsieT
78 % wanm 78 Kkr/T MeTannowuxtel. Konundectso  ¢hyTepoBKky,
nepewlealien B WAk, 3 Kr/T METa/IOWMXTbl. MaccoBasi 0N KOPOJSIbKOB
Xenesa B Wnake cocraBnseT 1%; KOMMYECTBO OKanMHbI JloMa COCTaBnseT
2 %; KONWYECTBO 3arpsisHEHUIA NIoMa cocTaBnsieT 1%; notepyn MeTanna c
BbIHOCaMM 1 Bblbpocamu coctaensioT 3%. Mbinun BoiaenseTcs 1% oT mMacchbl
WKXTbl, 4YTo cooTBeTcTBYeT 10 Kr. MaccoBble OONM OKCUAOB Xenesa B
okanuHe (FeO), 30% u (Fe,03), 70%. [lons yrnepoaa, OKUCNAOLWErocs A0
CO, coctaBnget 0,1. MaccoBast 40N OKCMAa Xene3a B MblIM COCTaBNsIeT
100. MaccoBass [Ons KUCIOpPOAA B TEXHUMYECKM UYMCTOM KUCIIOPOAE,
coctaBnser 99,5%; koapdmumMeHT ycBoeHus Kucnopoga paseH 0,9.
MaccoBasi gonsi a3oTa B TEXHWYECKM YMCTOM KUCIopoae, CoCTaBnsieT
0,5%.

B Tabn. 21 oTpaxkaeTcs CpefHWMIn COCTaB LUMXTOBLIX MaTepuasnos,
KOMMYECTBO YAANEHHbIX MpPUMECEN, COCTaB MeTanna nepesd BbiMyCKoM.
[aHHble 0O cocTaBe pa3/iM4HbIX MaTepuvanoB, Y4acTBYIOWMX B
LnakoobpasoBaHmm, NnpyBedeHsbl B Tabn. 22.

Tabnuua 21

MN3MeHeHWe cocTaBa Npv BbinsiaBke CTanum
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MpoaonxeHne Tabnuupl 21
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Tabnuua 22

CocTtaB pasnMuHbIX MaTepuanoB, MNPUHMMAIOWMX YyacTue B
LwnakoobpasosaHum

CocraB,%
CaO S|02 A|203 MgO S |CO3| H,0 |Fe,045|P,05
M3Bectb TY 20.59.56-
001-09560019-2017 | 82| = | - [ 3| - |4 |6 | - |-
®yTteposka [CIM 20(16( 03 (9| - | - | - - -
3arpsisHeHus nioMa - |65 3 | - | - | = | - - -
BapwmaHnT 10.

Pacuét maTepuanbHoro 6anaHca BeAé€Ttca Ha 1 T METaNNOWMXThI.
Mpu nNpousBOACTBE BbLIGPAHHOM Mapku CTanu C  pernaMeHTUPYEMbIM
coAepXXaHueM npuMeceit LUBeTHbIX MeTannoB Cu , Ni He 6onee 0,30 % B
3aBasiky nofaércs naket cranbHoi (FOCT 1050-2013) cranb 0,8 cocTaBnsieT
22,59 % wnn 225,9 kr/T Ha nnaeky. Macca nnaBku 120 T. Pacxopn
ctanbHoro noma 3A ACM cranb 05kn cocraBnser 19,09 wnm 190,9 Kr/T
MeTannownxtel. Pacxoa cransHoro noma 3AX/ (FTOCT P51685-2000) Cranb
K78XC® coctaBnseT 17,21% wnu 172,1 Kkr/T MeTannowmxtbl. Pacxoa MX
(FOCT P NUCO 9686- 2009) Cranb P50 coctasnsiet 15,02% wnn 150,2 Kr/T
MeTannowunxtel. Pacxog noma cranbHoro 3A3 (FOCT 380-94) Cranb 3nc
coctasnget 10,85 % wau 108,5 Kr/T MeTaniowmxTtbl. Pacxon CTpyxXku
ctanbHoi 15A (FOCT 1050 2013) Cranb 10 coctaBnsieT 8,67 % wam
86,7 kr/T MeTannowmnxTbl. Pacxog ckpana 25A1 coctaenset 6,57% wnu
65,7 kr/T MeTannowmxTbl. Konmuectso yTepoBku, Nepelleawei B Wak,
3 Kr/T MeTannowwuxtol. MaccoBas [onsi KOPOSIbKOB Xefe3a B Lulake
coctapnseT 1%; KonM4ecTBO OKasiMHbI IoMa cocTasnseT 2 %); KONM4ecTBo
3arpsisHeHnit noma coctaensieT 1%; noTepu MeTansia C BbHOCAMU W
Bblbpocamn coctaBnsatoT 3%. MNbiin Boigensietcs 1% OT Macchbl WNXTbI, YTO
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cootBeTcTBYeT 10 kr. MaccoBble OM OKCUAOB xene3a B okanuHe (FeO),
30% u (Fe,03), 70%. [lona yrnepoga, okucasiowerocs ao CO, coctasnsiet
0,1. MaccoBas oons okcuaa »enesa B nbian coctaBnseTr 100. Maccosast
AONA KMCIopoaa B TEXHUMYECKM YUCTOM Kucnopoge, coctasnsieT 99,5%;
koadduumeHT ycBoeHus kucnopoaa paseH 0,9. MaccoBas fons a3oTa B
TEXHUYECKN YNCTOM Kncropoae, coctaBnseT 0,5%.

B Tabn. 23 oTpaxaeTcs CpeaHWit COCTaB LUMXTOBLIX MaTepuarsnos,
KOMMYECTBO YAANEHHbIX MpPUMECEN, COCTaB MeTanna nepesd BbiMyCKOM.
[aHHble 0O coCTaBe pa3/MyHbIX MaTepuanoB, Y4yacTBYIOWMX B
LnakoobpasoBaHmm, NnpuBedeHsbl B Tabn. 24.

Tabnuua 23
M3MeHeHWe cocTaBa Mnpy BbiMjiaBKe CTanm
ConepxkaHue npumeceint, %
KOMMNOHEHTbI LWKXThI S|P |Ni|Cu
C Si Mn | Cr Apyrve
He 60nee S/1EMEHTDbI
Coctas cTtanu %_ u*’_ Q_ Olmlolo —
38r2co-4rocTe32 T | 2 | ¢ (3888 VOO
_2p. ™ < ™ o %
TY 14-3P-29 s = <
MakeT cTanbHoM S ® |8 §o vl ololo
(rOCT1050-2013) | 2 | < | 2 |8 =289 @ -
ctanb 08 S| 2| @ e°8|°°°
o o o T
JloM 1 otxogasl
CTanbHble, 3 §m §o §o wlololo
yrnepopncbie 3A (3 8|8 2|8 |8 (8 a0 o -
[ICN (TOCT 1050- | ©| 2 © |2 ©| 2 ©|2|°|°|°
2013) Cranb 05kn | T
JloM cTanbHol o 3 3 © |wlo
3AKA (FOCT s | 2| 2|2 |88, ]| |v=0050,15
P51685-2000) Cranb F\Ir 0 LO P s [l ' ’
K78XCO S| S| | °
lopsivee
6puKeTMpoBaHHoe | x®
xeneso M6X (FOCT § ' - gl -
P NCO 9686- 2009) | o
Cranb P50
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MpoaonxeHne Tabnuupl 23

Lo Lo
Jlom cranbHod 3A3 | & | = | &
(roctaso-9q) | S| 2| & | v || -
Cranb 3nc - 2| X
d o o
N~ Lo Q
CTpyxka cTanbHas | ~ | @ | © | Q |
- o o = - | ™ O 0|0
15A(rocT1050 | ¢ | 2 | 2 (88|82 88 i
2013) Cranb 10 o = M |lowo|o
o o o I
Lo
& < < o
A I Slololo
Ckpan 25A1 Q > Iy oMM M v=0,05
5| 2|8 S|o|o|o
S o —
Cpegtmitcocta | R | I | § | & @89
0 L < N |QlCQln|wn -
LINXTbI S| 4| o |588c
~
CocTas CTanu ne o 81 8| 5 BB
PR 2 8 | 8 | 8 |8|g|5|8| v=0002
BbIMYCKOM S| s| 5| s |sg2s
OKMCINOCH e 23| €3 588
Y M~ - - - - - ~
npuMeceit S| o | 4| o |5|o|So
Tabnuua 24

CocTaB pasfMuHbIX MaTepuanoB, MpUHUMAKOWMX YyyacTue B
LwnakoobpasosaHum

CocraB,%
CaO S|02 A|203 MgO S |CO3| H,0 |Fe,05|P,05
MN3BecTb
CBEXEOBONOKEHHAS 922510 (33|01(0,2/0,2| 0,6 |0,1
®yTeposka ACIM 20116/ 03[9 | — | - | = | = | =
3arpsisHeHus noMa - |65 3 | - | - | - | - - -
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