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10.B. MHyckuHa W3BJIEYEHUE HUKEJIA W3 OTXOOQA TAJlIbBAHUYECKOIO
MMPON3BOLCTBA CYJIb®ATOM AMMOHUA

UccnedosaHo ocaxdeHue HUKeNs U UUHKa U3 XUOKoU hasbl omxoda ¢ noMouwbio cyrbthama
aMMOHusl. M3y4eHO enusiHUe Ha [rpouecc ocaxO0eHuUss memrnepamypbl rfpoyecca, UCXOOHOU
KOHUeHmpauyuu uoHa 6 pacmeope, KOHUeHmpauyuu CcepHoU Kucriombl, makxe uccredosaHa
agppekmusHocmb  ocaxOeHusi cynbthamom  Kanus. OnpedesnieHbl  OofMuMarsbHble  YCr108UsI
nposedeHus npoyecca. Miccriedo8aHo npouecc coocax0eHus YUHKa U HUKersl CyribghbamoM aMMOHUSI.

Knrodeeble cnoea: omxolbl 2afib8aHUYECKO20 npou3eoocmea, HUKEsb, UUHK, Kobarbm,
Kkadmud, cynbcham aMMOHUSI, Cyribgham Kasnusi, 080UHasi COflb, COOCaXOeHUe UUHKa U HUKEIS.

Ju.V.Mnuskina NICKEL EXTRACTION FROM GALVANIC PRODUCTION WASTES BY
MEANS OF AMMONIUM SULFATE

The galvanic production wastes processing stages to extract nickel are presented. First,
cadmium is extracted from a prepared source material. The sufficient purity grade cadmium extraction
is carried out through electrolysis of sulfuric acid solution as a source material. The main components
of source material after electrolysis are cobalt and nickel as well as zinc. One of difficult tasks is
separation of cobalt and nickel since they have much resemblance in their properties. This task was
solved by oxidation of soluble two-valent cobalt compound into insoluble Co(OH)s with pH about 5 by
means of chloride lime being added in portions as a dry material or suspension. The main source
material component — nickel — is proposed to be precipitated by ammonium sulfate resulting in double
salt formation. The influence of ammonium sulfate quantity, temperature, initial nickel ion and sulfuric
acid concentration on nickel precipitation efficiency was studied. It was ascertained, that the highest
nickel extraction rate is ca. 90-95% whereas neither temperature nor sulfuric acid concentration has
any sufficient effect on it. At the same time these parameters greatly influence the required ammonium
sulfate quantity. It was ascertained, that using ammonium sulfate results in higher precipitation rate
compared to potassium sulfate. Since the source material after liquification contains ca. 10% zinc
compared to initial content, the zinc extraction process by means of ammonium sulfate was studied. It
was ascertained, that zinc ion precipitation rate makes up 90-93%. The zinc and nickel coprecipitation
from sulfuric acid solution was studied. The content of zinc in sediment relates to the content of nickel
as ~1:3-1:2. Therefore, the coprecipitation with initial nickel ion concentration of 30 g/l and that of zinc
10 g/l was studied. The highest metal extraction rate is reached at ammonium sulfate concentration of
240 g/l and makes up 97% for nickel and 80% for zinc. To separate double salt mixture, the soft
conditions of processing with alkali solution are required (first, solution in smallest possible water
quantity, heating, adding sodium hydroxide in small portions). After ammonia distillation and
centrifugal separation the sediment contains only nickel in form of nickel hydroxide. Zinc remains in
solution after the processing with alkali solution. Obtaining metallic zinc is possible through hydrolysis.
So, zinc is being removed in two stages: 90% during the first stage through processing with sodium
hydroxide, and the remaining 10% through coprecipitation with nickel and further separation by means
of sodium hydroxide.

Key words: galvanic production wastes, nickel, zinc, cobalt, cadmium, ammonium sulfate,
potassium sulfate, double salt, coprecipitation of zinc and nickel.
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YT MOJAEPHU3AIIAY KOHCTPYKIIUHI IIJIAHUPHOM IIITAHTTA

PaccmompeH 8onpoc ModepHU3auuU Cyu,ecmesyouux KOHCmMpYyKUUU ninaHupHouU wmaHau 0ns
M08bIWEHUST MIOMHOCMU Y20/1bHOU 3agpy3KuU 8 Kamepax KokcosaHusi. [NpusedeHbl cpasHUMerbHbIe
XapakmepucmuKu Cyu,ecmeyrouux KOHCMpyKUUl niaHUupHbIX wmaHe.

Knrodeeble cnoea: nnaHuUpHasi wmaHaa, YyeosibHasi wuxma, [I0mHOCMb 3a2py3Ku,
aKornozu4yeckasi 6esonacHoOCmMb, MOBbIWEHUE 3(hheKmUBHOCMU KOKCO8aHUs, 0bpamHbili 8biepeb
Kayecmeso Kokca.
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lMnaHnpoBaHMe yYronbHOW 3arpy3kM KOKCOBbIX MeYen SABMSAETCH BaXXHOW
onepaumen, OT KOTOPOM BO MHOrOM 3aBUCUT 3PEEKTUBHOCTb [JarnbHenLero
npouecca KOKCOBaHUS YroNbHOW LUNXTbI.

MonHoTa K1 CTabuNbHOCTL  3arpy3kM  KOKCOBbIX MeYen  SABMSHTCS
OCHOBOMoONarawLwmmm hakTopamu, obecneunBaroLMmMm BbICOKYHO
NPOM3BOAMTENBHOCTbL N pernameHTUPOBaHHbLIN 0BOrpPeB KOKCOBbLIX NeYyen.

MoBbIWeHMe NAOTHOCTU YrOfbHOW 3arpy3ky MO3BOMSET YBENUYUTb B LUMXTE
ONs KOKCOBaHWA [[OMt0 rasoBblXx W criabocnekawwmxcs yrrnem wu  noBbICUTb
NPOM3BOAMTENBHOCTb KOKCOBbIX NEYen.

YronbHass wuxta npu 3arpy3ke B Kamepe YMfoTHAeTCs HepaBHOMEpPHO.
O6nactn nosbIWEHHOW NSIOTHOCTU pacnonaralTca Mo4 3arpy3odHbIMU  fHoKaMMu,
FNaBHLIM 06Pa3oM Ha noay kamepsbl (775-900 Kr/M> Ha BRaxHyto Maccy) v B BEPXHEM
Cnoe yrornbHOW 3arpysku, YMNOTHAEMOM Mpu  nraHupoBaHun. HavmeHblias
NNOTHOCTb (650-770 Kr/M>) yronbHOM 3arpysku Mexay Miokammn 1 y ABepeii Kamepbi.

Mpn ogmHakoBbIX TemnepaTypax B OTONUTESNbHbIX MNPOCTEHKAX W nepuone
KOKCOBaHWA yBenun4yeHne NNoTHOCTU 3arpy3ku NMPUBOANT K CHUXXEHUIO TeMnepaTypbl B
OCEBOW MIOCKOCTU KOKCOBOro nupora nepep Bbligaden. OgHako B CBA3M C YCaaKoOW
YrOfbHOW 3arpy3kMm B MepBble 4Yacbl KOKCOBAHUSA €€ HacbiNHasg MNIOTHOCTb B
3HauYUTEeNbHOM Mepe BblpaBHMBAETCS, 4YTO crnocobcTByeT 6Gonee paBHOMEPHOMY
NporpeBy KOKCYeMOM Macchbl No AfMHE 1 BbicoTe kKamepbl [1].

YBenuyeHve nnoTHOCTU LUMXTbI NMONOXUTENBHO CKa3blBAETCS M Ha MPOYHOCTH
Kokca. [loBblleHWe nIOTHOCTM AoCcTUraeTcs MNyTéM  YMEHbLUEHUS CTeneHu
N3MEeNbYeHNUS  YronbHOW  LWKXTbl, TpamboBaHMEM, MPUMEHEHMEM YaCTUYHOrO
BpuKeTUPOBAHUSA, TEPMUYECKOWN MOATOTOBKMN.

[MnaHvpoBaHWe YronbHOM LWMXTbl MOXET MOMOXUTENbHO BAWATL Ha
3(pPeKTUBHOCTb MPOM3BOACTBA KOKCA MPU YCMOBMM, €CNKU TEXHOSMOorms npolecca
NNaHMPOBAHUS MU KOHCTPYKUMS MSI@HUPHONO YCTPOMCTBA U B YACTHOCTU MiaHUPHON
Wwtarn 6yayT yaoBneTBopATb cnegyowmm TpeboBaHuaM:

- NOBbILIEHME MMIOTHOCTU YrofibHOM 3arpy3ku B BepxXHeh 4acTu Kamepbl
KOKCOBaHUA; TeM cambiM OyaeT yBenuyeHa pasoBas 3arpyska nedyu, obecrneveHa
paBHOMEpHasi NIIOTHOCTb YrONbHOW LWKXTbl U B UTOre yry4lleHne KayectBa Kokca u
NpoOn3BOAUTENBHOCTU NeYu;

- YMeHbLUeHNe noannaHNUpHOro Bbirpeba LUMXTbl U3 KaMep KOKCOBaHWUSA, YTO
MO3BOSMIUT COKpPaTUTb BpPEMA MMNaHUPOBaHUA W, crnefoBaTenibHO, rasoBaHWe W
nbifieHne npu MNAaHUPOBaHUKW, a TaKkkKe nepeesnbl KOKCOBbITankmpatens Aans
BO3BpaTa NoANMaHNUPHOM LUMXTbl HA CKUMN YrofibHOM BaluHu;

- KOHCTPYKUMSA MAAaHUPHOW LUTAHMM AOSMKHA YYNTbIBATb BAUSIHUE MHOTOKPATHbIX
UUKIIMYECKMX NepenagoB TemnepaTtyp, NpUBOOALMX K paspyLlleHUo CBapOYHbIX
LWBOB M KOpPOGMNEHW0 3NeMEeHTOB LWTaHrM, 4YTo B uUTore notpebyeT 3artpaT Ha
PEMOHTHbI.

Mpn atom MorytT ObITb COKpalleHbl 3aTpaTbl MaLUMHHOIO BpPeMEHU Ha
obcnyxmBaHue Kaxaon neyvn, ymeHblueHne obpaTHoro Bbirpeba yrofibHOW LWMXThl B
ByHKep, NMKBUOANPYHOTCS 30HbI C MOHWKEHHOW MIAOTHOCTBIO YrOfIbHOM LUNXTbI.

MonoxuTenbHbI 3PMEKT NpM NIAHUPOBAHUN TaKKe MOXET OblTb OOCTUMHYT
He TONbKO TPaauMUMOHHBIMWM MeToA4amMu NnpeaBapuTenibHOM NOArOTOBKU LUNXTbI, HO M
COBEpPLUEHCTBOBAHNEM  CYLLECTBYIOLMX KOHCTPYKUMWA MAAQHUPHBIX LWTaHr  Ans
yMeHbLUeHNA obpaTHOro Bbirpeda LWnxTbl B 6yHKep [2].
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Moo 9ddEKTMBHOCTLID MPOM3BOACTBA KOKCA MOHMMaeTCca MOBbIEHNE
NPON3BOOUTENBHOCTU TMEYHbIX Kamep, yrydlleHue KadecTBa KOKCa, CHUXEHue
yOernbHbIX 3aTpaT Ha TOHHY KOKCa U yry4lleHne 3KONOrMYHOCTH npoLecca.

[Mpouecc nnaHMpoBaHUSA 3akn4aeTcsa B CcrefylolweM: Ha 3aBepluaroLllem
aTane 3arpy3km Kamepbl KOKCOBaHUS Nofg 3arpy304HbIMW OTBEPCTUAMM 0OpasyloTcs
KOHYCbl LUMXTbl, B TO BPEMSI KaK Mexay OTBEPCTUSMWU - MYCTOTbl. IMEHHO B 3TOT
MOMEHT W HauYMHaEeTCs MnaHuMpoBaHWe, npuyemMm npoboBanocb MHOro0 BapuaHTOB
yepenoBaHus 3arpy3km n3 OYHKEPOB M PEXMMOB ABWMXKEHUS MMAAHUPHOW LUTAHIN.
HwkHWe n cpegHne cnou YrofibHOW LUMXTbl YNAOTHAKTCA BO BPEMSA 3arpysku nopg
OENCTBMEM BeCa BEPXHUX CIIOEB  CaMOMNpPOM3BONbHO, 6e3  Kakux-nmbo
OONOSTHUTENbHbBIX BO34ENCTBUIA, TO €CTb NPOUCXOANT CaMOYMNIOTHEHNE.

KOHCTpyKLMM WITAHMM yOoenanocb He4OCTaTOMHO BHMMaHUS ansa obecneveHus
NOBbILEHMS NAOTHOCTU 3arpy3kn. [NaBHoW 3agadven 6bino obecnevyeHne NPOYHOCTU
M  OONMrOBEYHOCTM wWTaHrK. [1o3TOMy wWTaHra wmena nNpOCTENLLYH CBapHYHo
KOHCTPYKLMIO PaBHOrO COMPOTUBMEHUSA UMW PABHONO CEeYEeHUs U n3rotaBnuseanach u3
OTHOCUTENbLHO AelleBbix ctanen (puc.1, 2) [3].

iy S b
0 "\r-\ & i o = * = %'!
4 5 5 o 7 & o]
by Bl 3
o SR - —
b latvTe) )

i
£
i
i
i
i
i

Puc. 2. lnaHupHas wtaHra paBHOro ceyeHuns

CyLecTByOLLNIA YPOBEHb  TEXHMYECKOrOo  OGCHYyXMBaHUS CHwxan
AONrOBEYHOCTb LUTAHIM U He no3Bonsn 3dQeKTMBHO YNpaBnsTb MNPOLECCOM
NNaHNUpPOBaHUSI.

HecTabunbHOCTb MNMOTHOCTHBLIX XapPaKTEPUCTUK YronbHOW LWIMXTbl cO3gaeT
NpeanocbINikKM HepaBHOMEPHOW MMOTHOCTM M MPOYHOCTM KOKCOBOFO MNUpora, 4To
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NOBbILLAET BEPOATHOCTb €ro ob6BasioB U camo3aknMHMBaHUA. Mcnonb3yemble HbIHE
NNaHWpHble YCTPOMCTBA fWWb YacTMYHO pewalT npobnemy noBbIWEHUA
PaBHOMEPHOCTU M MAOTHOCTU 3arpy3ku. HageXHOCTb TUMOBbLIX KOHCTPYKUMA HU3Ka
n3-3a paspyLLEHNs, Npexae BCEro NonepeyHbIX Neperopoaok niaHMpHbIX WTaHr Npu
LUMKINYECKUX MEXaHMYECKUX N TeMnepaTypHbIX BO3OENCTBUSAX.

MonoxuTtenbHbIN 3MEKT OT NPUMEHEHNA YCTPONCTBA ANS pa3paBHMBAHUA U
YANOTHEHUS LWWNXTbl B KOKCOBOW NeynM pJocturaetca 6narogaps  KOHCTPYKLUMU
NNaHWPHOM WTarM, nNpUMBEAEHHONW Ha pPUCYHKEe 3 W  BKAYawwen B cebs
napannenbHble nonocbl 1, KOTOpble COEAUHEHbI NMONEPEYHbIMU CTEPXKHAMU 2 N 3,
PaCNoONOXEHHbIMX NMOA4 YINIOM K HanpaBfeHUO ABWXEHWUS MNAaHMPHOW LUTaHTW,
obecneyveH HakMoH NnaHupywmnx neperopogok 4. KpenneHne nogobHeiM obpasom
NO3BONSET KaXKAOW Neperopoake BO3AENCTBOBATb Ha LUMXTY B HanpaBliEHUSIX; BHU3
— ONs YNIOTHEHWA LWWUXTbl WU FOPU3OHTANbHO K CTEHKE M BAONb Kamepbl Ang
paspaBHuBaHnA (a.c. Nel682378). Takyr KOHCTPYKUMIO MNSI@HMPHOrO YCTPOMCTBA
MOXHO OTHECTU K Haubonee yaoBneTBOPSAOLWMM HeobxoouMmbiM TpeboBaHuA Ans
YANOTHEHUS YrofibHOW 3arpy3ku yCTPOWMCTBaM, MOBbILWAKOLWNM NPON3BOAUTENBHOCTb
KOKCOBOW MeyM 3a CYET paspaBHUBAHUSA W YMIOTHEHUS BEPXHEro CNosi LWUXTbl B
Kamepe KOKCOBaHWUSA Npu yMeHbLLUeHUN obpaTHoro Beirpeba (puc.3) [4].
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Puc 3. MnanvpHasa wraHra (a.c. Ne 1237693): 1 - napannenbHble NOMOChI; 2-nonepeyHble
CTEPXHN; 3-nonepeyHble CTEPXHU; 4-NNaHnpyloLme neperopoakm; 5-ynop

CywectByeT apyras KOHCTPYKUMSI MAAaHUPHOW LUTaHrK, KOTOpas BKIYaeT
napannenbHble MOoMochbl, COEAMHEHHbIE NONEPEYHbIMU CTEPXKHAMW, NNaHupyoLmne
Nneperopoakn KpMBOMMHENHOW OpMbl, 3akpensniéHHble Ha nomnocax (a.c. 1237697)
(puc. 4).

C uernbio MoBbIWEHUA HAOAEXHOCTU CTEPXKHM Ha KOHLAX MMEKT BbICTYMNbl U
yCTaHOBMEHbl B OTBEPCTUAX MapaninenbHblX NOfoC C 3a30pOM, MOMOCKM CHabXeHbl
ynopamu, 3akpensi€HHbIMU Ha UX BHYTPEHHEN MOBEPXHOCTU, B3aMMOLENCTBYOLME C
BbICTYNaMW  CTEpXHEeW, Kaxpas nnaHupylwas neperopogka  3akpensneHa
NPOTMBOMNOSOXHbIMK TOPLUAMM Ha 06eunx nonocax.
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Puc. 4. KOHCTpyKUMSA NNaHMpHOW WTaHM ¢ neperopogkamy ocobon copmel: 1-napannensHas
nonocka NMNaHUPHOM LUTaHIK; 2- NONEePeYHbIE CTEPXKHM; 3-NNaHMpPYyLoLLne NEPEropoaKku

C uenblo yBeNUYEHMst pasoBOM 3arpy3kuM LUMXTbl B KaMepy KOKCOBaHMS,
NNaHupyoLwme Neperopogkn yCTaHOBMNEHbl MOMNAPHO C YKIMOHOM K MapannesnbHbiM
nofiocam n obpasyT mexay cobor B napax Yrosi, paclUMpPEHHbIN K BEPXHEWN
KpOMKe nosiochl [5].

YKasaHHble  KOHCTPYKUMW  NAAHUPHOW  WTaHrm  obnagalT  psaom
NPenMyLLECTB MNO3BOMAIOLWIMNX YNPaBiATb MPOLECCOM 3arpy3km M NnaHMpOBaHUS
ONS  YMEHbLUEHUs] MNblfierasoBbiX BbIOPOCOB B aTMocdepy npu 3arpyske u
KOKCOBaHMN, YTO TEM CaMbiM, MOBbILLIAET 3KOMOrn4eckyto 6esonacHoCTb npoLecca
KOKCOBaHMS.
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A.B. Inbuenko, C.[1. BepemensHuk LUNSAXW MOLGEPHI3ALII KOHCTPYKLIA
MIAHIPHOI LUTAHIUA

Po3ensHymo numaHHS MOOepHi3auil iCHyIHYUX KOHCMPYKUil nnaHipHoi wmaHau 0ns
nid8UWEHHS WiNbHOCMI 8y2illbHO20 3a8aHMAaXXEHHS 8 KamMepax KOKCyeaHHs. HasedeHo nopieHsbHI
XapakmepucmuKu ICHYOYUX KOHCMPYKUIU nnaHipHUX wmada.

Knroyoei crioea: nnaHipHa wmaHea, 8yeiflbHa wuxma, UWinbHICMb 3asaHmaXeHHs,
ekosoeiyHa 6e3neka; nidguLWeHHs1 eqhbeKmuBHOCMI KOKCY8aHHSI; 360pOMHUL 8u2pib; SKiCmMb KOKCY.
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D.V. lichenko, S.P. Veretelnik THE WAYS OF DESIGN MODERNIZATION OF LEVELING
ARMS

The question of upgrading existing constructions of leveling arms to increase the density of the
coal loading in the coking chambers. Comparative characteristics of existing constructions of leveling
arms.

Planning for the coal loading coke ovens is an important operation which largely depends on
the effectiveness of the further process of coke production.

Under the production efficiency of coke oven productivity meant cameras, improving the
quality of coke, reducing the coke cost per ton and improves the environmental performance of the
process.

The planning process consists of the following: in the final stage of the boot under the boot of
coking chamber holes are formed cones of charge while the holes are named void. It was at this
moment and begins planning for and has tried many variations of alternating loading of the bunkers,
and driving modes leveling arm. Previously the construction boom has been neglected in terms of
increasing the density of loading. The main objective was to ensure strength and durability of the rod.
Therefore, the bar was simple, cooked and made of relatively cheap steel. The low level of
maintenance and reduced durability of the bar did not allow any way to control the planning process.

Plan for coal blend can have a positive direct impact on the efficiency of the coke production
provided the technology planning process and design leveling device and in particular leveling arm will
meet the necessary requirements. The effect of increasing the density will intensify substantially when
using at boot time in the furnace chamber of special design leveling devices.

Keywords: leveling arms; coal blend; load density; environment; improving coking reverse
raked; quality coke.
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BYJAOBA CTPYKTYPHOI'O KAPKACY TA TPUBOJIOI'TYHI XAPAKTEPUCTUKHU
OJIEOMACTIJI

Lns cmeopeHHs mexHooaii 8U20MOo8/IeHHSI HOB020 KIlacy 8UCOKOmeMepamypHUX mMacmurl
0o cknady ix 3az2ycHuka Kpim kapboHamy Karnbyito dodaHo AP npupodHO20 NMoxXodKeHHs, a came,
Kanbyitiosi Musa XupHux kucrnom. Li macmuna ompumarnu 3az2anbHy Ha3ey “oneomacmurna’”. B daHil
pobomi npedcmasrneHi pe3ynbmamu  OocnioxeHb 6ydo8u  CMPYKMYypHO20 Kapkacy ma
mpuboroeiyHuUx enacmueocmel or1eoMacmusi, 8U20mMO8/IeHUX i3 3acmocyeaHHIM cmeapamy ma
ofileamy KasibUuito 8 SKOCcmi op2aHidyHo20 KOMIMOHEHMY HalslyXHO20 3a2yCHUKa.

Knroyoesi cnoea: oneomacmurna, XXUPHi Kucriomu, HaOAyxXHUl 3a2yCHUK, mpuboroaidHi
Xapakmepucmuku, npomu3HouwysearsnbsHi ma aHmugpUKUilHi enacmugocmi.

Y NpoOMUCNOBOCTI | Ha TpaHCMNOPTi BCE LUMPLIOrO 3aCTOCYBaHHSA 3Haxo4ATb
MPOCTi Ta KOMMMEKCHI HaanyxHi cynbdoHaTHi mactuna. 3aryCHUKW uUuxX MacTun
ABNATL  coborw  HaHogucnepcil  kapboHaTy Kanbuito, cTabinizoBaHi  ankin-
apincynbgoHaTaMmn KanbLito. TepMiH Hagny>XHUM BUKOPUCTOBYHOTb Y HadpTOXiMiT ons
O3HAYeHHA OMCNepcCin, WO BMILLYOTb HALNMULWOK rigpokcuay Metany, noHazg Toro,
AKUN HeoBXigHWM ONs HerTpanisauii ANCNepryyoro areHTa - CyrnbgOKUCOTH.
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