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The corrosion processes are considered as environmental destructive and industrial influ-
ence on natural environment as well as anticorrosive protection is effective factor of envi-
ronmental and economical damage prevention. Power influence of soil radiating pollution
and vibration on corrosion and anticorrosive protection is investigated. It is displayed that
complex application of vibroprotection and synergistic protective composition reduces ve-
locity of corrosion on 94,6 % by active reactionary centers blocking on steel surfaces by
nanoscaled protective metalchelated films.
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Hucmumym eaza HAH Yxpauno,, Kues

IIporHo3upoBaHue yAeJbHOTO pacxoja
BOCCTAaHOBHUTEJbHOTO ra3a B IIpollecce MpSIMOro
MOJyYeHHsI >KeJie3a B IIAXTHOU Medu

[Tpensosker MeTO ONEHKM YAEJBHOTO PAacXoja BOCCTAHOBUTEJIBHOTO Tasa B IIpolecce Mpsi-
MOTO TIOJIY4YeHHUs Ty6UaToro keje3a B IMIAXTHOI Medl, a TaKyke cOCTaBa OTXOJSIIEr0 u3 Iie-
4i KOJIOIIHUKOBOIO Trasa. B PeE€asIbHbIX YCJIOBUAX paéOTbI OITBITHOM IIAXTHOW II€Un yAeab-
HBI pacxXojl BOCCTAHOBUTEJNBbHOTO Tasa Ha 30 % MPEBBICHJ €ro TpeAebHO-MIHUMATbHBIH
pacxoj, TpeGyIOmiics /I BOCCTaHOBJeHus JKeseza Ha cragun FeO — Fe. Ilokasano, uto
OTHOIIIEHIE MKy KOMIIOHEHTAMH B TEYHBIX ra3aX OIpPeessderTcss PABHOBECUEM PEaKIUH
BOJISTHOTO T'a3a, MPHU 9TOM COCTAB OTXOJSIIETO M3 MeYd KOJOITHUKOBOTO Ta3a COOTBETCTBYET
KOHCTaHTe PAaBHOBECHS PEAKITNM BOSHOTO Ta3a, B3ATON Ipu TemrepaTtype okoJio 680 °C.

KomoueBble cJjoBa: maxTHad I1edb, BOCCTAHOBJIEHNE >Keje3a, BOCCTAHOBUTEJIbHBIN Ta3, KO-
JIOITHUKOBBIN ras.

3alnponoHOBAHO METO/[ OI[iHKM IMTOMMX BUTPAT BiJHOBJIOBAJBHOIO ra3y B IIpoleci MpsMo-
ro OTpUMaHHs ry6yacToro 3ajisa B MIAXTHII Imedi, a TaKOXK CKJAMy BiAXiAHOro 3 Tedi Ko-
JIOLTHUKOBOTO rasy. Y peajbHUX yMOBaxX poOOTH IIAXTHOI Ie4i MUTOMi BUTPATU BiJHOBJIO-
BaJbHOTO Tasy Ha 30 % HepeBUIU/IN HOr0 TPAHUYHO-MiHIMAJIbHI BUTPATH, SIKi TOTPIGHI /151
BigHoBaeHuda 3asisa Ha crtazgil FeO — Fe. Ilokasano, 1Mo CIiBBigHONIIEHHS MiYK KOMIIOHEH-
TaMM B IIYHUX ra3aX BU3HAYAETbCSA PIBHOBAIOIO pPeaKIlii BOAAHOTO Tasy, IIPU IbOMY CKJa[
BIAXITHOTO 3 Ile4i KOJIOUIHUKOBOI'O a3y BIAIIOBi/lac KOHCTAHTI PiBHOBAru peakiiii BOAAHOTO
rasy, y3ariit mpu temrepatypi 6;m3bko 680 °C.

KmouoBi ciioBa: maxTHa 11i4, Bi{HOBJIEHHS 3a/1i3a, BiIHOBJIIOBAJIbHII Ia3, KOJOIIHUKOBUI Ta3.

ITpu anasuse npolecca NPAMOro IOJY4YeHHUS HBIX Iledell BO3ZHUKAET HeOOXOQUMOCTb B OIlEHKe
JKeJesa, B YaCTHOCTH, IIPU IIPOEKTHPOBAHUM MIaXT-  y/eJbHOTO pAacXo/la BOCCTAHOBUTEJBHOTO Ta3a

© Koros B.T., Cearernko A.M., @unonenko /[.C., Hebecubiii A.A., 2012



40 Auepeomexnonozun u pecypcocoepesxenue. 2012. No 6

(BI) gna noaydenums 1 T ry6uaToro skejesa
(T7K). [lo Hacrosilero BpeMeHH OCHOBHBIM ChIPbE-
BbIM UCTOYHUKOM moJydenusi BI' aBisica npupon-
HBIIl Ta3, B MEHbIIENl CTelleHn — KaMeHHbIe YIJIN.
B noayuaemom BI, kpome BoccraHoBuresiei
(oKcuI0B yriieposia 1 BOZOPOA), COAEPIKUTCS He-
koTopoe KosmdectBo okucsmresneii (COy, HyO), a
TakyKe MHEPTHbIE KOMITOHEHTDI, TJIABHBIM 00PAa30M,
a3oTr. B pabore [1] mokaszaHo, 4TO yJesabHBIH pac-
xoa BT (M3 /1 I7K) B GoJbIIMHCTBE CJydaeB orpe-
JIeJISIETCSI €T0 PACXO0/IOM Ha 3aBepIIalolieM 3JTarle
poccTanosaenus sxenesa (FeO — Fe), Tak kax
kontentpanus CO u Hy B rase mocse 3toro srarna
OOBIYHO JIOCTATOYHA JIJIST TTOCJIEIYIONUX ATAIIOB BOC-
cranoBsenust FesO; — FeO u Fey,O3 — FezOy4. B
TOM CJIy4ae, KOrjla BOCCTAHABJIMBAEMBIN MaTepuaJs
Ha 100 % cocrout uz FeyOs, mist mosyuenuss 1 T
7K ero morpe6Gyercs okosio 1429 Kr, ipu 3TOM KO-
gudectBo FeO, BoccTranaBamBaeMoe Ha 3aBepIIaio-
ImeM JTame A0 MEeTaJLINYecKoro cocrogums (mpnm
creniean Metauszammu 100 %), cocraBaser 1286
kr/t. Torma MunumasbubIil pacxox BI', waszBan-
HBII TIpe/IeTbHO-MUHUMAJBHBIM W COOTBETCTBYIO-
MW CJIyvalo, KOTJa Ta3 JIOCTUTAeT PaBHOBECHOTO
cocrogHusd Ha atane BoccraHosjenus FeO — Fe,
paccuntbiBaercs 1o ypasaenuio [1], m3 /1 TJK:

rae CO, CO,, Hy, HyO — coxep:xanue coorset-
CTBYIONIIUX KOMIIOHEHTOB B BOCCTAHOBUTEILHOM Ta-
3e, MOCTYyTIAIONeM Ha BOCCTaHOBJIEHHE OKCHJA JKe-
nesa (I1I), % (06.); Kpy, Kpy — Koncrautsr pas-
Hosecusa peaknuil FeO + CO = Fe + COy n FeO +
H, = Fe + HyO cOOTBETCTBEHHO.

Koncranrpl paBHOBeCHA yKa3aHHBIX peakinii
BOCCTQHOBJICHUS MOKHO PACCUUTATDL 10 CJELyio-
M ypasienusam [2]:

Ig Kpy =1g (CO/COy)p = 1,14 — 949 /T;

(2)
3

rne T — Temmneparypa peakimii BoccraHoBreHus, K.

OOGBIYHO BOCCTAHABJNBAEMbIN JKeJIe30PY/HBII
Marepuas He SIBJSETCS YNCTBIM remMatutoM. Kpowme
TOTO, KOJIMYECTBO BoccTaHaBimBaemMoro FeO mems-
eTCsl B 3aBUCUMOCTH OT YCJOBHUil NPOBEIEHUsT Mpo-
1[ecca BOCCTAHOBJIEHUS] W [IOITOMY MeHbIlle yKa3aH-

upix Bbie 1286 kr/T I7K. B atom ciayuae mnpe-
JIeJIbHO-MUHUMAJIbHBIN pacxox BIT cocrasut, M3 /1:
rie FeO — koJsmyecTBO 3aKucH SKeje3a, KOTOPOe
BOCCTAHABJIMBAETCS /0 METAJINYECKOTO COCTOSTHUS
B pacuete Ha nosydenue 1 t I[7K.

B peanbHBIX yCI0BHAX TPOTEKAHUS IIpolecca
BOCCTAHOBJIEHUS B IIaAXTHOU MeYU JeHCTBUTEJIbHBIN
pacxon BI' Bcerma GoJibiiie TpeaeTbHO-MUHUMATD-
HOrO, B NEPBYIO OYepe/b, 10 NMPUYUHE TPYAHOCTH
obecriedeHrus PABHOMEPHOI'O €ro paclipeieseHus
MO0 TIOTIEPEYHOMY CEYEHUIO MIAXThI MEYH, a TaKXKe
n3-32 3aMe/IJIEHUsI CKOPOCTU TPOTEKAHWS PEeaKITHii
BOCCTaHOBJIeHna okcuaos skemeza (II) mo mepe
NpUOIKEHUST COCTaBa ra3a K PaBHOBECHOMY CO-
crosamio. Torma mefcTBUTENBHBIN pacxoj] BOCCTa-
HOBHUTEJIBHOIO Tasa V, cOCTaBUT

(6))

rae k — xoadbdurment ysemmuenust pacxona Bl B
CPaBHEHWW C €r0 MpeleJbHO-MITHIMAJIBHBIM PAcXo-
oM, k > 1.

Ornennnm 3navenue koaddunuenrta k, ucrosn-
3ys JIJIS 9TOTO IKCTePUMEHTAIbHbBIE TAHHbBIE, TOJTY-
YeHHbIE HA OMNBITHOW IMAaXTHOW TeYd MPsSMOTO TIO-
Jydenus jkeiesa oObemom 10 M3 saBoma <«3aro-
poskcranby [3].

Hcxoonvie dannvie. B maxTHoll neyn Boc-
cranaBmuBaan oxkarbimm Cesepuoro 'OKa Kpuso-
POKCKOTO MECTOPOKIECHUS KeJe3HBIX PYI, CO/ep-
xamme 60,7 % Feygy m oxomno 13,7 % mopossl.
BoccranoBiienne oCyIIeCTBIISAIN TPOAYKTAMEH KUC-
JIODOJHON KOHBEPCHUM IIPUPOJHOTrO rasa, a TaKKe
MO/IaBaeMbIM B HVWIKHIOIO 4acTh maxThl medn (Ha
oxsaxkaenne I'7K) penupKyaupyeMbiM KOJIONTHHU-
KOBBIM Ta30M, PacXo/ibl KOTOpbIX cocraBuian 1206
n 1084 M3 /1 T7K coorBercrBenno. CocTaBbl KOH-
BEPTUPOBAHHOIO IIPUPOJHOrO rada, a Tak)Ke KO-
JIOIMHUKOBOTO W PEIUPKYJIUPYEMOro Ta3oB 3a
OTIBITHBINA MEPHO/I PaGOThl NIAXTHOH TIeYy TTpHUBe/ie-
Hpl B Ta6a.1. Ha ocHOBaHWM MCXOMHBIX TAHHBIX
[pPOU3BE/leH pacyer IpeJebHO-MIHIMAIbHOTO
pacxoqa BT.

1. Cocmag eoccmanosume.bHozo 2asa.
[TpuHrMMaeM, 4TO TpUMeCh MeTaHa, COAEPsKaIascsa B
KOHBEPTUPOBAHHOM Ta3e, MPH MOCTYIIEHUN B TIaXT-
Hyfo 1eub passaraercs o peakim CH, = C + 2H,
¢ obpazoBanuem 1206-0,004-2 = 9,6 M3 /T Bomopona

M’

V,=k -V

Ta6mua 1. Coctas raza B ONBITHOM IIEPHOJE Pa-
60TBI MIAXTHOH Meun

o @y | <o [co] 1 [mo ] cm]
KOHBGPTHROBaHHI’Iﬁ 28,1 3,5 55,3 10,4 0,4 2,3
TIPUPOHBII
KosommnkoBbIit 20,5 17,4 40,9 19,1 - 2,1
Penpkymmpyempiii - 95 6 19,0 51,0 1,8 _ 2,6

KOJIONTHUKOBBIIT
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u 1206-0,004-12 /22,4 = 2,6 kr/t yraepoga (31ech
12 — aromHast macca (a.M.) yriieposa).

[To manmubiM [3], TOBBINIEHNE COMEPIKAHUST YT-
gepoga B 7K Ha BbIXO/le U3 €YU COCTABHUJIO OKO-
jgo 10 xr/T, 4TO MOXKHO OODBSICHUTH PA3BUTHEM
TaKyKe W PeaKluu pasJoXKeHWs OKCHUIA YTJIepoja
2C0O = COy + C, mpotekamoleii B HUXKHEN YacTh
MeYrd Ha CBEKEBOCCTAHOBJIEHHOM JKeje3e TPU ero
OXJIAXK/IEHUH PElUpPKYIupyeMbiM razom. Torga ko-
JINYECTBO BBIJIEJISIONIETOCS 110 ATOI peaxIu yrie-
pona cocraBut 10 — 2,6 = 7,4 Kr/T, 4TO COOTBET-
cTByeT pasJoxkenuio 7,4-22,4-2 /12 = 27,6 m3 CO
u Boigenennio 27,6 /2 = 13,8 m3 COy.

Kommuectso CO, moctymnatoimeil B 1iedb ¢ pe-
IIPKYJINPYeMBIM Ta3oM, coctaBaseT 1084-0,256 =
277 mM3/T1. B aTOM Caydyae CTENEHb Pa3J0KeHUs
OKCHIa yriepoja B 30He oxJjaxkaenus 7K paBus-
ercs 27,6-100 /277 = 10,0 %.

C yuyeToM NpOTEKAaHUS BBINIEYKA3AHHBIX PeaK-
Uil CyMMapHbIe PacXo/(bl KOMIIOHEHTOB, 00Pa3yio-
IIMX BOCCTAHOBUTEJbHBIN ra3 cocrasar, M3 /T: CO
=589 (25,8 %); CO,y = 262 (11,5 %); Hy = 1229
(53,9 %); HyO = 145 (6,4 %); Ny = 56 (2,4 %);
Bcero — 2281.

2. Pacxo0 oxkamvuueii na noayuerue 1 m
I'2K. Tlocre HeCTOXHOTO TEpecueTa COCTaB OKa-
THIIIE MOJKHO MPEJACTAaBUTbh KaK MaTepuas, Co-
crosinuii u3 82,6 % FeyOs, 3,7 % FeO u 13,7 %
nycToil mopojpl. B pesymnbrare BOCCTAaHOBJIEHUS
FeyO3, coxepsxaieroca B ucxoanbix 100 kr oka-
Toiireit, o6pasyerca 82,6-2-72 /160=73,34 kr FeO
(72 — m.m. FeO; 160 — m.m. FeyOs, te MM, —
MoJIeKyIsgpHasg Macca). Takum o6pasom, mocJe
9TAIOB BOCCTAHOBJIEHUS BBICIINX OKCUJIOB »KeJie3a
3 FeyO3 — 2 Fe304 — 6 FeO mn3 xkaxapix 100 xr
okaTbImeii obpasyercss 74,34 + 3,7 = 78,04 kr
FeO u ocraetcs 13,7 Kr mopombl.

Crenenb BOCCTAHOBJIEHHS JKeJie3a Ha 3aBep-
nrafomieM srare Bocctanosienuss FeO — Fe omnpe-
JIeJISIETCST KOHKPETHBIMU YCJIOBUSIMU OpPraHU3aIiu
mpoilecca BOocCcTaHOBJIeHus. B ciyuae ¢opcuposa-
HUS TIPOIECCA C IEJbIO MOBBINIEHUS MPOU3BOIH-
TeJIBHOCTH TI€YM CTeNeHb BoccTaHoBjaeHus (Meras-
JI3aIN) CHIKaeTca. [[puHIMaeM cTelleHb MeTaJl-
mm3aiun xese3a paBaon 0,92, Torma BoccTaHOBUT-
ca 78,04-0,92 = 71,80 xr FeO u B I'JK okaxkercst
71,8:56,/72 = 55,84 xr Feyo, (56 — a.m. Fe); a
takxke 78,04 — 71,8 = 6,24 xr FeO. Takum oGpa-
3oM, u3 100 xr okaremueii o6pasyercs 55,84 (Fe)
+ 6,24 (FeO) + 13,7 (nopoga) = 75,78 xr I[VK. B
B ATOM cJiydae YJeJbHBI PacXo]] OKaTbIlieil Ha
nosyuenne 1000 xr T'7K cocrasur (100 ,/75,78)x
x1000 = 1320 xr.

3. Ompedenenue V,,. Cornacuo n.2, Ha
ararte FeO — Fe npu Boccranosienun 100 kr oka-
ThINIel BoccTaHaBsuBaeTcs: 10 Feyo, 71,8 kr FeO,

torja npu pacxoje okarbrmeir 1320 kr /T I'7K Ha
atoMm arame Gyaer Boccranosieno (71,8,/100)x
x1320 = 947,8 xr FeO. [Ipuanmaem temuepatypy
TOPU30HTA TIeYN, HAa KOTOPOM HAuMHAETCS 3aBep-
MIAloNil 3Tam BOCCTAHOBJEHWUS, a COCTaB rasa
npuOJIMKaeTcss K PaBHOBECHOMY COCTOSIHUIO JIJISI
peakiuu FeO + CO(H,) = Fe + COy (H,0),
paBuoit 820 °C. B aroM ciyyae pacCuuTaHHBIE IO
ypasuenusm (2) u (3) sHaueHuWst KOHCTAHT PaBHO-
Becusi Kpy u Kpy paBubl coorBerctBernno 1,870 u
1,794. TloncraBisisg 3HaueHUs HaNJIEHHBIX Tapa-
MeTpoB B ypasHenue (4), HaxXoauM:

(6)

4. Onpedenenue xKoapduuuenma yee-
auuenust pacxoda BI'. Cornacno 1.1, cKoppex-
TUPOBAHHBII Pacxo/i BOCCTAHOBUTEJIHHOIO rasa,
COCTOSAIIEr0 U3 CMeCH KOHBEPTHPOBAHHOTO U pe-
HUPKYJIUPYEMOTO KOJOUTHHKOBOTO Ta30B, COCTaB-
nser 2281 M3 /1 T7K. B stom caydae koadpdpurm-
eur k B ypasuenun (5) Gyjer paBeH

k=V,/Vy, =2281/1768 = 1,291, 7
TO €CTb JIEeHCTBUTENbHBIN pPAcX0/l BOCCTAHOBUTEIb-
Horo raza nout Ha 30 % MPEBbIIIAET €ro MPe/Ieb-
HO-MUHUMAJTbHBIA PACXO/I.

5. Pacuem cocmaesa Ko10uwHUK08020 2a3a.
B 1320 xr oxarpimeit comepskutcs 1320-0,826 =
1090 xr FeyOs3 (cM. m.2), Torga crexuoMerpuye-
ckuit pacxoj Boccranosutesneir CO + Hy Ha Boc-
cTaHoOBJeHME Xesje3a 1o peakiusMm Fe,Os + CO
(Hy) = 2FeO + COy (HyO) cocrasur 1090-22,4/
160 = 153 M3 /T K.

Corutacuo 1.3, "a ararre FeO — Fe Boccranas-
quBaercst 947,8 kr FeO B pacuere Ha moydyenne 1 T
[K. B atoMm ciaydae creXmoMeTpUYecKHil pacxo/l
CO + Hj ma 3aBepimaiolieM 3Tare BOCCTAHOBJE-
Hug cocraBut 947,8:22,4 /72 = 295 m3 /1 TK, a
CYMMAapHDIil CTEXHMOMETPUIYECKHI PacXo/i BOCCTAHO-
Buteseit Ha moaydenne 1 1 IJK paBuserca 153 +
295 = 448 m3 CO + H,.

Coraacuo 1.1 yzesbHbIe PacXO/bl KOMIIOHEH-
TOB BOCCTAHOBHTEJbHOIO raza Ha mojydenue 1 T
K cocrasastior, m3,/1: CO = 589; COy = 262;
H, = 1229; H»O = 145 u Ny = 56. IlycTtp Ha BoC-
CTaHOBJIEHUE OKCH/I0B sKeqesa pacxogyercsa A (m3)
CO u B (M3) Hy, Torga ¢ yderom toro o6cTos-
TeabcTBa, 4To A + B = 448 M3, KoJI0MHUKOBDBI
ras Gyger takoro coctasa, mM3,/1: CO = 589 — A;
COy =262 + A; Hy = 781 + A; HyO = 393 — A;
N2 = 56.

M
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Ta6mua 2. CpaBHeHHe COCTaBa KOJIONIHHKOBOTO ra3a B ONBITHOM HepHO/e PaGoThl MIAXTHOI mevn (X,)

C pacyeTHbIM (xp)

Komiio- . 650 °C, Kp3 = 0,476 660 °C, Kpz = 0,501 670 °C, Kpz = 0,527 680 °C, Kpz = 0,553
e B Xp, % ‘ [ xg=x,), % Xp, % | x,=x,), % Xp, % I x,=x,), % Xp, % ‘ Ix,x|, %
CO 20,5 18,8996 1,6004 19,1758 1,3242 19,4520 1,0480 19,7194 0,7806
NI 2 17,4 18,4086 1,0086 18,1324 0,7324 17,8562 0,4562 17,5888 0,1888
H, 40,9 41,1618 0,2618 40,8856 0,0144 40,6094 0,2906 40,3419 0,5581
H,O 19,1 19,0749 0,0251 19,3512 0,2512 19,6273 0,5273 19,8948 0,7948
N, 2,1 2,4551 0,3551 2,4551 0,3551 2,4551 0,3551 2,4551 0,3551

) 100 100 3,2510 100 2,6773 100 2,6772 100 2,6774

B BbICOKOTEMITEPATYPHBIX MPOIECCAX TPU He-
MOJIHOM CTOPAHUE TOILIUBA COCTAB Ta30BOil (hasbl
OTIPE/IETISIETCS] PABHOBECHEM PEAKITHH BOJISTHOTO Ta-
3a H,O + CO = Hy + COy [4]. B ycaoBusax
MIAXTHOI I€YM [0 Mepe ABUKEHUs ra3a CHU3y
BBEPX OH OXJIAXKIAETCS, B Pe3yJbTaTe MPOTEKAHue
peakiuu BOJISHOIO Ta3a 3aTOPMa’KMBAETCS 10 Ku-
HeTWdecKnM TpuunHaM. I[lpeamosarast, 4To OCHOB-
HYIO POJIb B COOTHOIIEHUN KOMIOHEHTOB KOJIOIIHU-
KOBOT'O Ta3a MrpaeT peakius BOJSHOTO rasa, olpe-
JIeJTUM TeMIIepPaTypy, MPU KOTOPOH pacyeTHbI Co-
CTaB KOJOINIHUKOBOTO Tasza B HamOOJbINeil Mepe
IPUOJIIZKEH K PEAThHOMY €r0 COCTaBY.

C oToli TIesbI0 AAS psjia 3HAUYEHWH TeMIiepa-
TYp OBLIN PacCYMTAHBl KOHCTAHTBI PABHOBECUS Pe-
aKIMKM BOJSTHOTO Ta3a Mo ypaBHeHHIO [5]:

1g Kp3 = 1g (CO-H,0 /(CO»-Hy))p =

=1,75-1913 /T. (8)

[Toryuennbie snayenuss Kps mojcraBiasim B
HUKeceLylolee ypaBHeHHe:

CO-H,0/(COy-H,) = (589 — A)-(593 —
~A)/[(262 + A)-(781 + A)] = Kp3, (9)

KOTOpOE pelllajii OTHOCUTEIbHO HEM3BECTHON BeJIu-
YUHDBI A.

OmpenennB A, HaXOAWJHM pacyeTHbIe 3Haye-
HUSL X[, KOMIIOHEHTOB KOJIOIIHMKOBOIO rasa, KOTO-
pble CPaBHUBAJIN C WX OIDBITHBIMU 3HAYEHUSMU X,,.
PesysnbraTbl BblYMCIEHUI TIPEJCTABIEHBI B TaOJ.2.
N3 Hee caemyeT, 4TO CyMMa B3ATBIX TI0 MOJYJIIO
PasHOCTell X, — Xp, 110 BCEM KOMIIOHEHTaM KOJIOIII-
HUKOBOTO Tra3a WMeeT HauMeHbIllee 3HAayeHue TIpH
temriepatype oxoso 670 °C, 4To He3HAUYUTETHHO
OTJIMYaeTCs OT TeMIlepaTypbl <«3aMOPaKUBAHUI»
COCTaBa KOJIOUIHMKOBOIO Ta3a, OIPEIesseMOro Io
onbITHBIM fanubM (coctaBiger okosno 680 °C).

[Toy4yennbie pe3yabTaTbl TMO3BOJSAIOT 3aKJIIO-
YUTb, YTO B TIpolecce npsimoro nosaydenus [7K co-
OTHOIIIEHIE MEXK/y Ta3000pa3HbIMU KOMIIOHEHTAMU

B TI€EYHOM Tra3e OIIpe/Ie/IA€eTCA PaBHOBECHUEM Dpeak-
I BOJSHOrO Tasa. B YCJI0BUAX paéOTbI OIIBITHOM
MIaXTHOM TIeun TeMIIEpaTypa, COOTBETCTBYIOIlasd
TEMIIEPATYypE <«3aMOpaKuBaHUA» COCTaBa KOJIOII-
HUKOBOTO Ta3a 1o 3TOil peaKlnnm, CoCTaBuJia OKOJIO
680 °C.

BbiBo b1

[Ipensiosken MeTo/l OIEHKU YAEJbHOTO PAacXo-
Jla BOCCTAHOBHUTEJBHOTO Ta3a B MPOIECCE MPSIMOTO
HOJIyYeHUsT JKejle3a B IMIAXTHOH IeYl C MCIOJIb30-
BaHUEM JIJIs1 ATOTO PACYeTHOrO 3HAYEHUS ero Ipe-
JIeJIbHO-MUHUMAIBHOTO pacxoja. PeasbHblil pac-
XOJI BOCCTAaHOBHMTEJbHOrO Tasza mpumepHo Ha 30 %
MIPEBBITIAET MPeIeTbHO-MIHUMAJBHDBII PACXO/l, TPH
9TOM CTelleHb PA3JOKeHUus OKCUJA yrJepoja pe-
UPKYJUPYEMOrO KOJIOIIHUKOBOTO Ta3a B 30He
OXJIK/IEHNsT TyGYaToro »Keje3a COCTABJISIET OKOJIO
10 %. CocraB OTXOZAIIETO U3 II€YM KOJOIIHUKOBO-
ro raza B 3HAUUTEJIbHON MEpPe OIpeJesisseTcsi PaBHO-
BECHEM peaKInu BOASHOTO raza. TemmepaTypa <3a-
MOPaKMBAHMSA» COCTABA KOJIOIMIHMKOBOIO rasza IIo
peakIy BOJSTHOTO ra3a coctaBisieT okoso 680 °C.

Cnucok JHreparypbl

1. Koros B.I'., Carenko A.M., ®unonenko /[.C., He-
6ecuprit A.A. Tlokasaresb KayecTBa BOCCTAHOBHUTE/Ib-
HOTO rasa B IIpollecce IIPAMOTO IIOJY4EHUS >KeJie3a
/' / OHeproTexHOJIOTMH ¥ pecypcocOepeskenne.
2011. — Ne 6. — C. 37-42.

2. PocroBues C.T. Teopusi Meraysiyprudeckux Iporec-
coB. — M. : Meramnypruszar, 1956. — 316 c.

3. Coxkomok 10.T. VccrenoBanme mpolilecca MeTasin3a-
1NN JKeJIe30PY/IHbIX OKATBINIel B MIAXTHOH IeYu Mpo-
JlyKTaMW KHCJIOPO/JIHON KOHBEPCHM IPUPOJHOTO Ta3a :
[uc. ... kanza. texH. Hayk. — Kues, 1974. — 200 c.

4. KompitoB B.®M. Harpes cramu B meyax. — M. : Me-
tajnypruszaar, 1955. — 264 c.

5. @uaunmnos C.U. Teopusi MeTa IyprudecKux mporec-
coB. — M. : Meraanyprus, 1967. — 279 c.

[Toctyrmmma B penakinuio 16.07.12



Suepzomexnonozuu u pecypcocbepesenue. 2012. No 6 43

Kotov V.G., Svyatenko A.M.,
Filonenko D.S., Nebesniy A.A.

The Gas Institute of NASU, Kiev
The Prediction of Reducing Gas Specific Consumption
for Iron Direct Production Process in Shaft Furnaces

The method of reducing gas specific consumption evaluation for spongy iron direct pro-
duction process in shaft furnace as well as exhausted furnace top gas composition is pro-
posed. In actual conditions of pilot shaft furnace operation the specific consumption of
reducing gas is on 30 % higher than its limit-minimal flow rate required for iron reduc-
tion at FeO — Fe stage. It is displayed that the ratio between components in furnace
gases is determined by the equilibrium of water gas reaction and the composition of the
exhaust from the furnace top gas corresponds to the equilibrium constant of water gas re-
action taken at approximately 680 °C.

Key words: shaft furnace, iron reduction, reducing gas, furnac top gas.
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«3o0a0mas Dopmyna 2012 »
ycnex, o6sekmusnHocmos, npusnanue!

14 nexa6bps 2012 r. B HanmonaspHO# akajieMuy HayK YKpaumHbl COCTOSI0Ch BeeykpanHckoe mepornpusgrue Mex-
JAyHapoaHoro Akamemmdeckoro Pefitmara «3omorag @opryna» (Kues). Cemuaauats ter HAHY mpoBoaut mepemo-
HUIO YeCTBOBAHMS 3aCJyT BBIIAIONUXCST JMYHOCTell M opraHusalnuil yejsoBedecTBa BO MHOTMX cTpaHax mupa. MAP-
TUC «3omorass MopTyHa» — MeXAyHAPOJHAS HAyYHAs OpraHM3anus, Kotopas B cBoeM llpesmmmyme oObepnHmIA
MEPBBIX JIMI[ HAIIMOHAJbHBIX U KOPOJIEBCKMX AKajemuil Hayk 29 crpan mupa. V36pannuku Peiitunra — arto Joan,

KOTOpPbBIE 3aCJIy KUBAIOT BBICOYANIIErO IMOYeTa M OTJINYUI
3a CBOM JIOCTHIKEHHMS B PA3JMYHbIX cdepax [esaTesbHO-
CTH: HayKe, MPOMBIIIJIEHHOCTH, KyJbType, 06pa3OBAHUM
u 1.1. Harpaaer Bpyuan Ilpencenatens I'enepasnbHoit au-
pexmm - Mesxaynapoanoro AkajgeMmdeckoro Pefitwara
«3on0tas DopryHay, poktop duaocopuu, KaHAUIAT
COTMOJIOTHYECKNX HayK /MuTpmit AKUMOB.

KosasektuB >xypHana «JHEProTeXHOJOTUU U pecyp-
cocbepeskenne» (TraBHbIi pegakTop akagemnk HAH Y-
paunbt Kapn Urops Huxomaesuu) Obin narpaxen Jlay-
pearcknm Jumtomom MAPTUC «3osorass DopryHas B
HOMUHAIINU «3a BarOMHi BHECOK y CHpaBy pPO30ya0BU
VYkpaiHu Ta BUCOKY KYPHAJIiCTCbKY MaliCTepPHiCTb».





