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Hacrosunaii cranmapT pacupocTpaHgeTcsd Ha BHOBE paspadaTHBa¢MEIC IIPOMEIILICHHEIE TONY3aKph -
THIE H OTKPEITHE TICYH IS IPOH3BOICTBA KapOHIa KalblMg H3 KOKCA H M3BECTH, MATACMEIS OT CETH IIepe-
MEHHOTO TOKA.
1. HOpMEI yIeTBHOTO PACX07Ta STEKTPO3HEPTHHN (F,) B KMIOBATT-1acaX Ha TOHHY (PH3HIECKOTO Kap-
OMIa KalpIus I MOMydeHHs KapOHa KalplHsg Ha BRIIYCKE M3 MedH TuTpaxkom 300 mm3 /KT DOIKHE co-

OTBCTCTBOBATE YKA3dHHBIM B Tadn. 1 mg NONY3dKPEITRIX neyeHd v B Tabn. 2 g OTKPLITHIX.

Tadonuma 1

Koaddmment KostddimmenT ucrons30BaHma BpeMeH Ky
P s MCTIONE30BAHAA
MBT MOIHOCTH
neyn K, 1,0 0,9 0,8 0,7 0,6
1,0 3222 3234 3250 3270 3297
0,9 3253 3272 3290 3313 3343
20 0,8 3305 3321 3341 3368 3404
0,7 3366 3385 3410 3441 3484
0,6 3452 3476 3505 3544 3598
1,0 3185 3193 3203 3216 3233
0,9 3217 3225 3237 3251 3271
30 0,8 3256 3267 3280 3297 3319
0,7 3309 3321 3337 3357 3384
0,6 3382 3397 3416 3440 3473
1,0 3173 3180 3188 3198 3212
0,9 3203 3210 3219 3231 3247
40 0,8 3241 3249 3260 3274 3292
0,7 3291 3301 3313 3329 3351
0,6 3360 3372 3387 3407 3434
1,0 3167 3173 3180 3190 3202
0,9 3196 3203 3211 3221 3236
50 0,8 3233 3240 3250 3262 3279
0,7 3281 3290 3302 3316 3335
0,6 3349 3359 3373 3391 3414

Wznanne odmmuambHoe

IlepeneyaTka BoOCOpemIeHa
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Taonuma 2
K
Pcmax: KM ®
MBT
1,0 0,9 0,8 0,7 0,6
1,0 3164 3176 3191 3211 3238
0,9 3200 3213 3231 3253 3283
20 0,8 3245 3261 3281 3307 3342
0,7 3306 3325 3348 3379 3422
0,6 3390 3413 3442 3481 3533
1,0 3128 3136 3146 3158 3175
0,9 3159 3168 3179 3193 3212
30 0.8 3198 3208 3221 3237 3260
0,7 3250 3262 3277 3296 3323
0.6 3322 3336 3355 3379 3411
1,0 3116 3123 3131 3141 3155
0,9 3145 3153 3162 3173 3189
40 0,8 3182 3191 3201 3215 3233
0,7 3232 3241 3254 3270 3201
0,6 3299 3311 3326 3346 3372
1,0 3110 3116 3123 3132 3145
0,9 3139 3145 3153 3164 3178
50 0.8 3175 3182 3191 3203 3220
0,7 3223 3231 3242 3256 3275
0.6 3288 3299 3312 3330 3353

2. HopME yIemsHOTO pPACX0da 3MeKTPOIHEpPTHH, TPHBENeHHEE B Tadm. | U 2, melicTBUTENEHE MPH
CTETYIONNX YCTOBHSIX SKCIUTYATANTIH:

2.1. TemmepaTypa Kokca H H3BecTH — 0 "C.

2.2. Temmneparypa kapbuia KajibllHg Ha BeInycke — 1900 °C.

2.3. Cpeansgs teMnepaTrypa IIEYHEX 4308, BEXOOAIINY HEMIOCPEICTBCHHO W3 TICYH:

600 °C — mmg OTKPHITHIX TICUEH;

900 °C — mrd moIy3aKpHTHEX ¢ NPHSMOM I'a30B H3HYTPH CAOKH.

2.4. CocTaB CHIpEI — Mo Talm. 3.

Taonumma 3

HanmveHoBaHKE ChIPBA M KOMIIOHEHTOB CD}IBP)KH.HI/IB KOMIIOHEHTA, %

I/IBBGCTL, B TOM YHCIC!

okenp kaneimsg (CaQ) 92,40
okenn marang (MgQ) 0,87
mmokeyn kpemust (Si0,) 2,10
okcranl Braa (Ry03) 1,20
muokenn yriepona (COs) 1,60

TparyIoOMeTPIIeCKHi COCTAB HIBECTH
Hanugwue gacTui| pasMepom:
Gonee 80 mu, He Oonee
ot 80 10 35 MM, He MeHce
ot 35 1o 8 MM, He Goree
MeHee 5 MM, He Oonee
Koxe, B ToM gmcie:
CBODOIHBIN yItepoxn
30714
JETYIHE BEIECTRA
BIara
I'paryiomerpiraeckinii cocrap KOKca
Hamrane qacTi pasMepo:
oonee 35 MM, He Gomee 6,0
ot 35 1o 15 MM, He MeHee
MEHEE 3 MM
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IIpodoancenue matn. 3

HaumenoBanue CHIPBA M KOMIIOHEHT OB CD)IBD)KELH]/IB KOMIIOHEHTA, %
CocTas 3061
oxcun kaneiiusg (Ca0) 7,32
okcrg marmns (MgQO) 2,24
okcua amoMuaHug (Al,O3) 24,80
okcrn xernesa (IIT) (Fe,Os) 18,30
nroxeny Kpemaud (8i0;) 45,40

2.5. DnexrpudeckHe notepH (F,) B METABATTAX COCTABISIIOT § % MaKCUMAaTBHOR MOITHOCTH (P, . ).
2.6. Temnoswle notrepu (£) — no Tadim. 4.

Tadonawma 4
MBT
Pc max PT
20 0,62
30 0,72
44 0,82
50 0,92

2.7. KospduuueHTt ncnonp3oBaHus (n,,), YIUTHEBAIOWMI OTePH KapOHIla KaANIbBLUKS IIpH JIpodie-
HHH, YIAKOBKe 1 XpancHuH, — 0,998,
3. llokasarens sHepronorpeueHus (£) Lid NoNyY9eHHd TOBAPHOIO KapOHIad KalbLHs BRIYUCIAIOT
nmo gopmyne
K
E.=E, X, (1)
T]M
e Ep — MoKa3aTenk sHepromorpednenna no Tadn. 1 wm 2, kBt -1/T;
Kpl — K02 OOHIIHEHT, YIHTEBAKIIHN TOTCPH ITHTPAXKA B PE3yIbTaTe OXTaKICHHL, Ipo0IcHHA H yIa-
KOBKH KapOHa Kanslpsg, pasHEH 1,03 pu oxmaxneHnn B H3MoxkHANAX H 1,07 IpH oXIakIeHIA
B TpaHyIgIIOoHHOM GapabaHe,
Ty — KO2MOUIHEHT HCIONB30BAHNAA 110 11, 2.7,
4. Meroguka onpeneleHAS IIoKasaTelei sHepronoTpebiIeHAd NpABEIcHA B IIpHIokKeHHH 1. Meto-
IHKa NeHCTBHTENEHA IIPH OTKIOHCHHH XapaKTCPHCTHK CEIPEA OT 3HAYCHWH, YKa3aHHEIX B Ta0I. 3.
TMopsamok AKCcHepHMEeHTATEHOTO ONPENeTeHA IToKa3aTeael sHepronoTpebreHN IPHBEIeH B TIPHIO-
KECHHHA 2.
5. TexHonOrm4ueckKad cxeMa OIHCAHA B IPHAOKEHHI 3, IPHMEpP pacuerd NMoKas3aTeleil SHepromnor-
pebGmeHna IpHBEIeH B IIPWIOKEHAH 4 M TEPMHHE — B TIPHIOKEHAN 5.
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HPHAOXEHHE 1

Ofigsamenvhoe

METOJAWKA ONIPEJTEJIEHIA MMOKAATENEN BHEPTOITOTPERJIEHUS

1. Tlokasareny 5HEProHoTpedIEHN PACCIUTHBAKT HA OCHOBE SHEPreTHICCKOro balanta, YIHTRBAONIEro!

DEBHKO-XIMITGecKIe TaHHBIE MPOEcca TPaN3BONCTRA KapOrma Kambiius no 1aén. 5 u 6;

SKCTUTYATAUMOHHLIE JIAHHBIE: YCPEAHEHHE TTOKA3ATEIEH pacxond, coCTaBa ChIphA W COCTABA KapOuWaa KalblLIHs;
KO3 pPHIITHERTHI HCTIONB30BAHMS BPEMEHH M MOII[HOCTH;

IKCMEPHUMEHTATLABIE JAHHBIS IS YN JAHAON CHCTEMBI: TEIUIOBEIE [IOTEPH NEUH; AKTHBHEIE IIOTEPH 3IEKTPO-
MEYHOTO KOHTYPA € YIETOM MEYHOro TpaHcGopMaTopa IpH pabote B peskiMe MAKCHMATLHON MOHOCTH; Koadd i -
€HTHl, VIHTHEIBAOIME TOTEPH THTPAXa KapOnna Kajlbl[isd [IPH eTo OXIIAXISHIH M NPobIeHrH 1 KapOmua Kanblinsa Ha
YIPYCKY IIPH ApOONeHni, XpaHe i 1 ynakoske; kosdduimerT 3OPeKTHBHOCTH PEKyIepal(iHy TeIlia W3 rasos i Kap-
Onna KajxeIus.

2. ¥Yaensusii pacxod snekTposHeprin (£,) B KITOBATT-YACAX HA TOHHY QHINYECKOTO KAPOHAA KATLIHA TIPU
MOTYYeH iy KapOIna Kanbiud Ha BLITYCKE W3 TEYH JTUTPAKOM L, BRMHCIAIOT 0 hopmyie

By ==, (2)

rae Fy, — mokasaTelns SHePTonoTpeOIeH s Ha HATPeB ¥ IUIABICHIE MATEPHAIOB M XVMIIeCKHe peakimin, KB a/T;
Ty — SHEPTETHYECKHUH KO3(PPUITHEHT MOMe3HOro NefCTRHS MeYH.
2.1. VaenbHe pacxon snexrposHeprian (Ey) B KIIOBATT-9acax Ha TOHHY PI3HIecKoro Kapdmma Karbiis Ha
HArpeR W IMMABICHHE MATEPHATOB M XHUMHYSCKUE PeaKIMi BRITHCIIIOT Mo GopMyie

EX:E1+E2+E3+E4+E5+E6+E7, (3)
rac El — y,I[CJ'[LHLH;I pacxaa 3HEPru Ha OﬁpaBOBﬂ.HI/IE K&p6I/II[ﬂ. KanblWA ITPH HOpMHJTBHOﬁ TCMIICPATYPCE, KBt - ‘-I/T,
BEIYWCIEHHBIA IO (bOpM’yJ'[C
Fy = 2,688 Ly AHgac,, ()

rae L, — nATpaxk KapOwmma Kawbriis, M2 /KT
AHCaC2 — TeroBot ahdekT peakin Kapbumacodpasosanud, kBT - 4/kT, o Tabn. 3;
Ey — yuensHbIl pacXon SHEPTHI Ha HATPEB KapOna KATbIIs 10 TEMISPATYPLI BRIIYCKA, KBT - /T, BRIIHCIeHAbIH
o Gopuyne
FE, = 2,688 Lp . CCaC2 -1, (3)

e Ceacy, — CPEAHSS TEMIOSMKOCTE KapOuaa Kanbiivs npu teMneparype ot 0 °C o 1900 °C, xBr- g/xr- K, mo taén. 5;
F; — yaenuHBI pacxos SHEPTHH HA HATPER OKCHAA KATBITHS, COACPIKAIETocs B Kapouae Kanelus, KBT - 94/T,
BBRIMHCICHHBIA M0 dopmMyne

E3 = (1000 — 2,688 I)) - Ccuo - 41, (6)

rie Couo — CPENFAs TEIDIOEMKOCTE OKCHIA KAMbItisa mpu temnepatype ot 0 °C mo 1900 °C, kBt - a/kr - K, o tab:. 3;
F4 — yHenBHBIA Pacxos SHEPTHH HA HATPEB OKCHAA YITIepOna, BHIETICHHOM TIpH 00pa3oBaHUH KAPOHIA Kalh-
s, KBT - 9/T, BRIOHCIeHABI Mo hopMye

Ey= 1,175 Lp - Ceo - B2, (7)
rie Cop — CPenHss TeIIOeMKOCTh OKCHIA yriaepona upu temneparype ot ¢ "C po 600 "C wmi ot 0 °C mo 900 °C,
kBt u/kr- K, mo tabn. 3;

f — TeMmeparypa MedHBIX ra308 Ha Bexone w3 neqn, “C;
F5 — ymemsHBIA pacxorn 3HePrid Ha THTABTECHIE KapOuma Kameiis, KBT  9/T, BEHCTEHHAB 1Mo dhopmye

ES = 2,688 Lp' ;\-CaCQ, (8)

THe Acac, — TEIUIOTA IDIABIEHIA KapOuna Kabiws, kKBr- q/Kr, 10 Tab. 5;
Fg — yOenbHBIH pacxoq 5HeprHH HA TINABJIEHHE OKCHAA KANBIWSA, COASPXKAIIErocsd B KApOuae Kambiingd,
KBT - a/T, BEMHCIEHABN 110 dhopMyie

Fg = (1000 — 2,688 Ly)Acao, ©)

rae hopo — TEIUIOTA TUTABISHNS OKCHIA Kanbiiyst, KBr . a/kr, no tadi. 5,
F7; — yoensHBINH pacxod SHEPIMH Ha BOCCTAHOBIEHIE MMPUMECei, COmepXallnxcsd B H3BECTH U KoKee, KBT - 4/T,
BREIYHCICHHBI MO hopMyne
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3
E; =0,01 Z;AEl (10 + 2B — 1000 y) + By, (10)

i=
roe AE] — yOenpHbIH pacxod SHePrid Ha BOCCTAHOBJICHIE NMPHMecel IpH TeMIepATYPe Ia308 KOMOMIHHKA e,

KBt 4/Kr, o tadn. 6;
71, 7 — MOKA3aTeNlb PAcXoda M3BECTH ¥ Kokca GH3HIecKoro KapOHma KalbLys, Kr/T;,
o, By, v; — KOHIIEHTPAIHS MPHMECEi COOTBETCTBSHIO B FI3BECTH, KOKCE M KApOHe KA HA BEIMYCKe U3 meqdH, %;
E,; — yIenbHBIA pacxof HEPTIH Ha BOCCTAHOBICHHE W HCTIAPEHNE BOAEI, KBT - 9/T, BEIMHCIEHHBIA 10 QOpPMyTaM:
TP COMEPUKANNA BOILI B KOKCE Py 10 1,5 % BRITIOIATETRIO:

Eyn = 0,01 - 22By - A, (11)
TIPH CONEPUKANII BOIBI B KOKCE B, CBeiire 1,5 %:
Eyp = 0,01 2[1,54F; + @ — 1.5) - AF7], (12)

TAe By — KOHILIEHTpAIIMS BOARI, %;
AFEg — yuenpHbI pacxon SHeprii Ha BOCCTAHOBNEHNIE BOxel, KBT - 1/Kr, o tabi. 6;
AF; — yIembHBI pacxoy SHEPrid HA WCIapeHye BoAR, KBT - 4/Kr, no 1abn. 6.
2.2, DHepreTHIeCKU KosQDUIIMEHT IOIe3HOTO AeHCTBIS MeTH BEIYHCIAIT o hopMmyie

B o

e T
E]

"K,-P_ K, K, P (13)

C max ol C max

Ty =1

roe P. — pnekTpHuyecKue moTepr sHeprun — mo . 2.5, MBT;
P, — TennoBwie notepu sHepTHW — To Tadn. 4, MBT;
K,y — Ko3dDUTHERT MCOONB30BAHNA MOITHOCTH MeYW — 1o Tabn. 1;
K, — xo3pduine T NCTONB30BAHNA BpeMEHH — 1o Tabm. 1.
JloTyCKAETCH SNEKTPHYECKIE U TETUIOBEIE MOTEPH SHEPTHH OTPEAEAATh IKCIEPUMEHTATHHEIM TYTEM, HO 3HAYE-
HHS WX HE NODKHEI TPEeBRHINIATE 3HAYeHUl P, NpuBeneHHRX B Ta0N. 4, u P, nomryaaeMex mo m. 2.5.
Pacuer P, u P, BedeTca mpu paboTe Medd ¢ MAKCHMATEHOH MOIHOCTBIO Py 0.
TIpu pacuete P. yIUTHIBAIOT TIOTEPU:
B IEYHOM TpaHchopMarope;
B KOPOTKOI CETH ¢ yaeToM 25 %-HOre VBEITISHNAS COLPOTHBIEHIA, PACCIATARHOIO NI [IOCTOAHHOIO TOKA,;
B KOHTAKTHEIX COENMHEHMSX CETH, OIPEAEIIEMEIE PACYETOM CONPOTHBIEHIHA yYacTKa KOHTAKTA HA MOCTOSHHOM
TOKE C yIeTOM ero QakTHIeckol InuHel 1 50 9%-Horo yBemiieHuNs;

Tadnuima 3
DUINKO- XMMHYECKHE KOHCTAHTHLI MPOH3BOACTRA KAPOHAA KANBIUA
HavmeHoBaHKMe M 0GO3HAYEHHE KOHCTAHTEI 3HaueHHe
Tennoroii sddexT peakuyn KaporaooCpa30BAHUA NPU CTAHAAPTHBIX YCIOBHAX,

(AHcac,), KB -9/Kr 2,02
CpenHsist TEIDIOEMKOCTh Kapouna kaneus mpy temaeparype ot ¢ "C po 1500 °C,

(Ceacy)s KB a/kr- K 0,34 x 103
CpenHsg TEMNOeMKOCTE OKCHAA Kanklusg IpH Temmepatype ot 0 °C go 1900 °C,

(Ceao), KBT-g/kT - K 0,27 x10—3
CpenHsist TENIOEMKOCTE OKCHAA yoiepona npu temreparype or 0 "C mo 500 °C,

(Cco), kBt -u/kr- K 0,31 x 10—3
Cpentsst TerioeMKkocTh oxcrna yorepoupa ot ¢ °C go 600 °C, (Croo), kBt - 9/kr - K 0,265 x 103
Tennora nnasienis Kapouna Kanbius, (Agacy), KBT - 9/Kr 0,14
TennoTa riaBner st OKCHIA KATBIHA, (Acyg), KBT - 9/KT 0,394

Tabnuma 6
TTokazaTens 3HePronoTpedieHns HA BOCCTAHOBIEHME NMPUMECEH € YUETOM Tenna npoaykToe (KBT - u/Kr)
AB
HaumeHoBanue IIpHMECH
h=600°C =900 °C
Okcnn Marans MgO 3,623 3,818
Oxcup amoMuang Al,O5 4,220 4,300
Irokcnn Kpemaus SiQ» 3,812 3,939
Oxcup xenesa (IT) FexOs 1,301 1,352
Imokenn yorepoga COs 2,448 2,571
Biara (H,O — BOCCTAHOBIEHHE) 9,403 9,751
Brara (H20 — ncnaperiie) 1,033 1,223
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B COENMHEHUAX KOHTAKTHEIX MK C WIEKTPOLAMI, IPHHKMA CpeHee aKTHEHOE CONPOTHBIEHIE KOHTAKTHON
ek pasabiM 3,25 MOwm;

B HIIEKTPOOAX IPH YOEILHON MIPOBONHMOCTH, pasroii 150 OM™!. cM L, Ha miHHe 21eKTpoaa 0T KOHIE KOHTAKT-
HOH IEeKH [0 MOBEPXHOCTH KOIOITHHKA TTEYH.

TIpw pacyere Pp YIUTHIBAIOT MOTEPH KOXYXA BAHHBLI EYW W BEPXHE MOBEPXHOCTH CAIKH, & TAKKE YACTH BIEK-
TPOAOB, HE TIOTPYKEHHBIX B CATKY.

2.3. Toxazarens sHepronorpednens (£y.) B KITOBATT-9aCAX HA TOHHY YCIOBHOTO KAPOWUIA KA BEIYHCIIS -
101 110 Gopmyie

c'r’ (14)

e L. — IHTpa) YyOIOBHOTO KapOuma Kanelins, pasasii 300 mm3/Kkr.
3. Tlokasarens sHepronoTpebnerus (Fp) NpH MOTYYSHWH TOBAPHOTO KapOuaa Kanelysa, KBT - 4/T, BEIYHCAIIOT
o gopmyie
E K
E =2 "p (13)
T
rae I, — MoKasaTenk SHEPronoTpebaeHna Ipy NOTyYeHNH KapOuaa Kaablius Ha BEITYCKE M3 neuu, KBT- 4/T;
Ky — kosddurmenT no tabir. 5, VINTHBAONANR TOTEPH NUTPAXE B PE3VIBTATE OXIAKIEHIA, JPOONSHHs i yia-
KOBKW Kapowaa Kanbl[Wsl, BEYUCIEHHBIN 10 Gopmyne

Ky =T, (16)
rae Ly, L. — nuTpax KapGuma KaTbLHd HA BEIIVCKE M3 IIE9H M II0CNE YIAKOBKM, AM-/KT;

Thy — KODOHIHEHT HCIOIB30BANS, VIHTHBAOMI TOTepH KapOHia KANbIH IPH IPOOITeHIT, VIIAKOBKES 1
XpaHeHH, BEIYHCIAIOT M0 GopMye

Ny = (17)

rie G, G, — Macca Kapouaa KanbIs MOCne YIAKOBKH M HA BEITYCKE 13 e, KT.
4. B cnyaae pexymepariy Teroia OXITaRICHIs KAapOia KANbIHg M TeTHAX TA308 BHIYCHCISIOT MPHBEIEHHBITT
VIETRHBI PACKON SHEPrAH Ha BEITYCKE W3 METH M0 Gopmyie

E=E —(E+ B+ Es + Egne — Egm, (18)
e I, By, Ey, Fs, Fg — vieapHBI pacxoa SHEPriH, OnpeaeneHinii mo dopmyram (4—9);
T — KOaQGUIHERT MOIe3H0r0 NefiCTBIA CHCTEMEBl PeKyIIEPALIH TeIla IIPH OCTRBAHMH Kaponna
KBS, OIpereneHAri 1o Gopmyie
AE

TE+E+E+E (19)

T

roe AF, — IMOKA3aTellb BO3BPAIIASMOTO TEIUIA OXTAXIEHA KapOuna Kaneis, KBr -</T;
Ty — koadduIieHT monesHoro AeHCTBIA CHCTEMEI PEKYICPALIN TeTUTA M3 MEYHBIX TA30B, ONPeAeTeHHbIA Mo

dopmye

n, =0 (20)

rae AEE — IIOKA3aTeIh BO3BPANIACMOro TEIUra OXINAXKICHNA MEYHRBIX ra3os, KBT- 1{/T.
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HPHAOXKEHHE 2

Otazamenvhoe

MOPSIOK BKCITEPUMEHTATBLHOTO ONIPEIAENEHUS TIOKA3ATEIEN
OHEPTOIIOTPEBJIEHUA

TIpw 3KCHEPHMERTATEHOM OIIPEISIIEHIT [TOKA3aTeel SHepronoTpetIeHis TOIK AR CODIIOIATRCS CISIVIOITe
VCIIOBHA:

OTKNOHEHWS CeTeBOTO HAMPSDKEHUS He JOMKHBI MpeRbimarh + 10 %. Tlntadme meun 3MeKTPOsHEPTHER JOMKHO
OBITE HEIPEPEIBHBIM.

Pacxon akTHBHON SHEPTHH CNEOVET H3MEPATE ¢ IEPBHYHON CTOPOHEI TPAHCHOPMATOPA IPH MOMOIIH CIETYHKOB
SHEPTHH A U3MEPEHWA ACHMMETPHYHBLIX HATPY30K 0e3 ygeTa SHEPrHUH /I BCIIOMOTATENBHEIX TIeTei.

o npoBeIeHIs H3MEPEHHS IIEYh I0/DKHA padoTaTh He MeHee 72 9 npy KoneOarmsax MOMHOCTH + 5 % u npH Ta-
KOH Ke cpefHeld HATPY3KE, 9TO W BO BpeMs MCIBITAHHIA.

Bpewma uaMepeHN TOMKHO COCTABIATE HE MeHee 72 9, IPH 3TOM KONeOaHWs aKTHBHONH MOIHOCTH HE JOIKHEI
HnpeBHmaTh + 3 %.

TIpu npoBeneHUN W3MEPEHHA Yepes Kakmable 2 9 oTOHMpaioT MpoObl KOKCA M W3BECTH, 4 XHMHYECKHI COCTABR
CHIPBS CIEYET AHATTW3UPOBATE OIWH Pas3 33 CMEHY.

TIpoGer kapbyna Kanslig OTOHPAIOT ¢ KAKJOTO CIHBA TAK, YTOOBI COCTAR e¢ ObIT MPeACTABHUTETLHEIM.

KoHTpois nuTpaxa mpoBOIAT HE MEHES OMHOIC pasa B CMEHY.

AHATN3 cocTapa KapOHuaa KATbIHg TIPOBOAST HE MEHES ONHOTO Pa3d B CYVTKIL

TIpw cnpegenesiy MAKCHMATBEOHN MOIHOCTI IeTH Py 1,y IETh SKCIDIYATHPYIOT ¢ MAKCHMATBHON MOIIHOCTRIO
He MEeHee OHOM CMEeHEl, 4 3aTeM He MeHee 24 o 10 HAYANA ONpeieleHis ¢ Harpy3koi ne menee 95 % P.

TennopBele MOTEPH SHEPTHH OIPEASTIAKT IYTEM CHATHSA TCILTOBOTo 0anaHca Mo CrelHATbHBIM METOTHKAM.

HPHIOXEHUE 3
Crnpasounoe

TEXHOJNOTHMYECKAA CXEMA

TexHonornueckas cxeMa IMPOH3BOICTBA KAPOMIA KAJBLA BKITHYACT:

CHCTEMY TOATOTOBKH W TMHTAHHA TIEYH CHIPLEM H SNEKTPOTHBIMH MATEPHATAMI,

IYTOBVIO II€Ub COMPOTHBICHHS C MEYHEIM TPAHCHOPMATOPOM;

CHCTEMY OXTAXASHIA KapOuaa KATBIUA B MITOXHHIAX MW TPAHYIATTMOHALIX 6apadanax ¢ BO3MOXKHON yTHIH-
3alHMEeN Tenna;

yeTpoHCTBA NS APOSIEHNd KYCKOB KapOHaa Kambliud W YIAKOBKH;

YCTPOHCTBO DOECTIBUTHBAHMA MEYHBIX TA30B ¢ BO3MOKHONW YTUTH3AINET S HEPTHW;

BCTIOMOTATENEHEIE YCTPOIICTRA (HANPHMED XONMOIMWILHEIE W BEHTHIAI[HOHHBIE CHCTEMB).
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HPHAOXKEHHE 4

Crnpasounoe

ITPUMEF PACHETA YAEIBHOTI'O PACXOJA DJIEKTPOOYHEPTHHA

1. HMcxonusie NAHHBIE: IPAMOYTOIBHAS TONY3AKPHITAA KAPOHAHAS NMeYh ¢ MAKCHMANBHON MOIHOCTEIO Py yax =
= 43 MBr 1p# HenmpephBHOM MPOH3BOACTEE KapOrma Kanbiist Tutpakom L, = 300 M3 /KT, OXTAKICHNEM B IPAKYIIL-
[IOHHOM Gapabane cpemHell MOMHOCTRIY Py = 34,4 MBt. CocTas w3BeCTH W KOKCa YKasan B Tadn. 3.

CpenHve NoKasaTeny MoTPeOIeH sl H3BECTH W KOKCA, OTHOCAIIHMECS K KApOHIy KATbLMA HA BBITYCKE W3 MEYH,
cOCTABAOT 7 = 891,25 KT/T, 25 = 556,77 kr/T. CpenHue KOHIEHTPAIMH TPpUMecel B KapOuae KanblMsl HA BEIMYCKE W3
TeYr MpUBEIeHEl B TAGH. 7.

Tabnwmia 7
TIprvecn MgO Al;O4 5i0; Fey04 CO,
I 1 2 3 4 5
i, % 0,44 0,15 0,0 0,0 0,0

2. DnekTpIIecKie notepr sHeprin (P.) B MerapaTrax coctaBisior 6 % P pax, T. €.
P.=0,06- P, na = 0,06.43 = 2,58 MBr.
3. Tenmnorble MoTEpPH 3HEPrHM (FP) B METABATTAX HA OCHOBE TAON. 4 ONPEAENSIOT TyTeM WHTEPIOIALIH

0,92 - 0,82
10

P, =082+ -3 = 0,85 MBr.

4. KosbduLmeHT HCIOab30BAHUA BpEMEHH MIPH HEIPEepHIBHOH padoTe meun paseH 1.
5. KosddrirmeAT HCIOIR30BAHNS MOMIHOCTH BEITUCISIOT 0 GopMmyie
B, 344

K,=—=
Moop 43

G max

=08

6. DHeprerraeckuii KOaMMUIFEHT MOIS3HOTO IefCTBIA [MeYH BREITHCIAIOT o dopayire (13)
238 085
08-43 0,8-1-43

Ty = =09.

7. YHenbHBI pacxon SHEPriH B KHIOBATT-94CAX HA TOHHY BEMHCISIOT Mo dopmyiam (4—9)

E) = 2,688-300-2,202 = 1628,9 kBt - a/T;

mo . 2.2, = 1900 °C;
E,=2,688.300.0,34 - 1073. 1900 = 520,9 kBt 4/T;

E; = (1000 — 2,688 -300) - 0,27 - 1073 1900 = 99,3 kBt - u/T;
o . 2.3, fH = 900 °C;
Ey=1,175.300.0,265.1073. 900 = 84,1 xBr-4/T;
E;=2,688-300.0,14= 112,9 xBrt -9/

Eg = (1000 — 2,688 - 300) - 0,394 = 76,3 kBt - u/T1.

8. Conepxamie KOMIOHEHTOB B COOTBETCTBIN ¢ TA0M. 3 B NPOMEHTAX B M3BeCTH (o) W Kokce () NPHBEIEHO B
Tabi. 8.

Tabnwuma 8
TIprnecs MgO AlyO3 5105 Fe,04 COy
I 1 2 3 4 5
a;, % 0,87 0,3 2,1 1,0 1,6
B, % 0,224 2,48 4,54 1,83 0,0
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B coorsercTein ¢ Tabn. 3 KOHIEHTpalws okcunos sima RoOs B mssecT cocrasmser 1,2 %, KoTopas CoOTBe-
TCTBYET OTHOMeH IO 1:5. KoHTeHTparis BOI6 B KOKce coctapnser B, = 1,5 %.

VienbHBI pacxos SHEPTHH HA BOCCTAHOBIEHIE W UCTapeHyie BOARI ( Fy;) B KIIOBATT-YACAX HA TOHHY BRIYHCTS-
10T 1o dopmyie (11)

Foy = 0,01 -556,77-1,5-9,751 = 81,4 kBt - u/T.
VeapHuIi pacxo 3Heprii B KHIOBATT-YACAX HA TOHAY HA BOCCTAHORICHIE MPHMeEcei BEIYHCIIIOT Mo dop-
myite (10)
E; = 0,01 [3,818(891,25 0,87 + 556,77 - 0,224 — 1000 - 0,44) + 4,30 (891,25 . 0,3 + 556,77 - 2,48 — 1000.0,15) +
+ 3,939 (891,25-2,1 + 556,77 -4,54) + 1,352 (891,25 1,0 + 556,77 - 1,83) + 2,571 (891,25-1,6 + 556,77 -0,0)] +
+ 81,4 = 0,01 [1756,7 + 6058,9 + 17329,1 + 25825 + 3666,3] + 81,4 = 395,3 xBr - 4/T.

9. VieJLHLIH pacxo SHepTHH B KIIOBATT-YACAX Ha TOHHY (MH3HYeCKOTO KApOUaa KAJIbIHs Ha HATPES H [UIAB-
NSHHE MATEPHAIOB H XHMITIECKHE PEAKIiK BEMHCISIOT 1o dopayite (3)

FE, = 16289 + 520,9 + 99,3 + 84,1 + 112,9 + 76,3 + 395,3 = 2917,7 xBt - /7.
10. YmensHEIH pacxon 3NeKTPOIHEPTHN B KHJIOBATT-4ACaxX HA TOHHY QH3HIeCKOTo KapOna KAIBLFA IPH IIOJTY-
QeHEH KapOrga KaIbIHs HA BBIIYCKE M3 eI BEMHCISOT 10 dopmyie (2)
E, = E, _ 2917,7
My 09

=32419 kBt - 4/T.

11. Tlokaszarenb 3HepPromnoTpebIeHns P TOMYIeHHI TOBAPHOrO KapOnaa KaiubI[id BEITHCIAIOT 10 hop-
myne (15) mpr Ky = 1,07 mom. 3wy, = 0,998 mo m. 2.7,

HPHIOXEHHE 5
Cnpasounoe
TepMunbl u nogcHenns
Taénuma 9
TepmuH TloscHenne
JIurpax kapbupa Kanmsuus KonmaecTeso aneTiiesa, Iv>, ToNyIaeMoro u3 | KT TEXHOIOTHYeCKOro Kap-
Grna Kanbiis mpr TeMeparype 20 "C u gaenern 101396 Tla
Yenoenbiil Kapdua Kanbuns Kapounn kannimg narpaxom Lo, = 300 am3/xr
Topapusiit KapOMA KA LUMA OxteskAeHHEBIN, PasgpoGNeHHBI W YNAKOBAHHBIN TexHWYeCKWil Kaponp
KaTbI[S
Duzndeckuil Kapoua Kambuus KapOu kanbiiis Ha BhITYCKe H3 MedH JTuTpakoM Ly
Koadhumment wucnons3opanns OTHOWEHWE TPUWHATON TIEYHBIM TPAHCHOPMATOPOM 3SHEPTHN K MPWHA-
momnocTh nean (Ky) MAEMOH MeYHBIM TpaHCHOPMATOPOM SHEPIHM TPH MAKCHMANLHON HATPY3KE
TeTH B TEUeHIE OOMHAKOBOIO BPEMEHN SKCIUTYATALIHI
Koadpunuent ucnomszopanus OTHOIMEHE BPEMEHN THTAHS IETH SIEKTPOSHEPriell K o00IeMy BpeMe Hil
spevenn (K;) THUTAHTS ¥ IPOCTOEE MeYl



C. 10 I'OCT 27698—88
HHOOPMAIIMOHHBIE JAHHBIE

BHECEH MunrcrepcTeoM 10 NPOU3BOACTRY MAHEPAJILHBIX YI00peHri

TTocranosnenneM I'ocynapersennore komuaTeta CCCP nmo crannapram ot 26.04.88 Ne 1141 cranaapr
Cosera Dronommdeckoii Bzamvonomomn «Ileun anga npowmzsoncTea Kapomza kanenusa. Ilokazarenn
anepronoTpednenus> CT CHB 5866—87 ppefieH B JieiicTBHe Hemocpe/JCTBEHHO B KaYecTBe TOCyma-

persennore cranaapra CCCP c 01.01.89

NNEPEU3JIAHHUE. Mapr 2006 r.

Pemaxrop M.H. Maxcumosa
Texuwnyeckwii peqakrop B.H. [Ipycarasa
Koppexrop E.J. dyavhesa
Konmerorepuas seperka H.A. Hasetixunoli

CrmaHo B Habop 21.02.2006. Tlommicano B medaTte 03.04.2006. ®Mopmar 60 x 84 /5.  Dymara odcernad. Tapumrypa Taic.
Tleuars odcerHas. Yen. meu. n. 1,40, Yu.-m3m. 1. 0,95. Tupax 39 5K3. 3ak. 109. C 2660.

OIVII «Cranmaprimdopm», 123995 Mocksa, ['paHaTHBH mmep., 4.
www.gostinfo.ru info@gostinfo.ru
Ha6pano 1 otneuatano 8o MIVII «Cranmaprimchopms



