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Anomayia. Poszensanymo eanysi 3acmocys8anus 8iOnpaybo8anux 6i0xo0ie mpasuivHux 6i00ileHb 8U-
PpobHUYmMEa Memu3ig. 3anponoHOBAHO BUKOPUCMOBY8AMU WIIAMU MPABUTbHUX GI00iNeHb 05l 00ep-
alcanns 8 scyuux oyoisenvrux mamepianis. Ilooano pezynomamu supooHuyux sunpody8ato.
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Beryn

Hagenene moBimOMIJICHHSI € TMPOJOBXKEHHIM
nuKiny poOit [1-3], sxi mpucBsdeHo mpobiemi
BUKOPHUCTaHHS BiJIXOJIB METaIyprifHOr0 BUPO-
OHHUIITBA K TEXHOT'€HHOI CUPOBHHH LIS TIPOMHU-
CIIOBOCTI OymiBeNnbHUX MaTepiamiB. Bimxomu
TPaBWJIBHUX BIJUIJICHP BHUPOOHMIITBA METH3IB
CTBOPIOIOTh CYTTEBI MPOOJIEMH JJIsi EKOJIOTii
JNOBKULIA [4, 5]. SIKiIo ouwMilieHi BOIU 3a3Have-
HOT'O BUPOOHUITBA BHKOPHUCTOBYIOTH Y 3BOPOT-
HOMY IMKJi, TO IIJIaMH, IO BMIIIYIOTh COJI Ta
JyTH, CIPSAMOBYIOTH 10 BiJBAJiB. IX Hakomu-
YEeHHSI CYNPOBOKYETHCS JCTPANaIli€l0 POJIO-
49X 3eMeNb 1 3a0pyIHEHHSM MiATPYHTOBUX BOI.
Tomy momyk eheKTUBHUX TEXHOJIOTIH BUKOPH-
CTaHHs 3a3HAYEHHX [IJIaMIB Ma€ MPAKTUUHUH Ta
SKOJIOTTYHHI 1HTEepeC sl IPOMHCIOBOCTI.

AHaniz myoaikanii

JlikBimaiiiss  BiANpanbOBaHUX  TPABUIBHUX
IUIaMiB MUITXOM 3aXOPOHEHHsS Yy BifBaax He
BIJIMIOBiIa€ Cy4acHUM BHMOTaM Mayio- Ta 0e3-
BIIXOMAHMX TEXHONOriH. Bukopucranus creria-
JBHUX TOJITOHIB TAKOXK HE BUPILIYE MPoOIeMy,
OCKUTBKHM BUCHXAHHSI IIJJAMIB CYIPOBOJIKYETHCS
BUBITPIOBAHHSIM Ta YTBOPEHHSM PO3YHMHHHUX
COJICH, sIK1 3a0pYAHIOIOTH TOBKLLIA [6—8].

Bigomum € 3actocyBaHHS BOTHEBOI 00pOoOKH
BiJINIpaIlbOBaHUX TPABWJILHUX PO3YMHIB, a Ta-
KOK 00pOOKH TiIPOTI3HOIO CIPYaHOK KHCIIOTOIO
3 OJIEpKAHHIM JTIOKCHIY CIPKH Ta MOPOIIKOIO-
nioHoro oxcuay 3amiza (II, III). 3a mocraTHbOTO
CTYIICHSI OYMILEHHS OKCHJI 3aji3a MO)KHa BUKO-
PHUCTOBYBATH SIK ITIMEHT ISl BUPOOHHIITBA Oap-
BHHKIB, a TAKOXX Il BUTOTOBJICHHS aKTHBHUX
KaTOJJHUX Mac 1 TONIipyBaIbHUX MOPOIIKIB.
[Ipore 3abe3medyeHHsT BUCOKOTO CTYIICHSI OYH-

HICHHS OKCHJY 3alli3a CYNPOBOKYEThCS 3HAY-
HUMH CHEPreTHUYHUMHU BUTPATaAMH.

Jlyis onmeprkaHHS NMPUAATHUX JUTSI TTOAAJIBIIIO-
o BUKOPUCTaHHS IUIaMIB TpPaBUJIBHHUX BiIi-
JICHb BUPOOHHUIITBA METH3IB 3/11HCHIOIOTH IX CTa-
HIAPTHY HEHTpai3aililo 3 HACTYITHUM BUIAJISH-
HSIM YaCTHHOK po3MipoM Oinbliie HiK 5,0 MKM i3
poszunHiB. OpepkaHUi TpaHybOBaHWH NLIAK
MOXKHa 3aCTOCOBYBATH sIK OyJiBelbHUI MaTepi-
an Jyis aBTOMOOUIBHUX JOpIr MiIBUIICHOI BaH-
Ta)KHOCTI MICIIEBOI'O PIBHSI.

Taki nUTaMH BUKOPHCTOBYIOTH TaKOX SIK Mi-
HepajbHE J0JaBaHHS IiJ 4ac BUPOOHHUIITBA SIKi-
caoro nementy [10] musixom ix TIHOOKOTrO
OYMIIICHHS BiJ IHIIUX JOMIIIOK, a TAKOX MOJIpi-
OHEHHsI 10 HaWJpIOHIMX (pakiii, o moTpe-
Oye 3HAYHUX KaIiTaIbHUX BKJIAJICHb.

Mera i nocTaHOBKA 3aBIaHHS

Jnst 3HWOKEHHST cOo0iBapTOCTI MPOAYKIT BU-
POOHHIITBA METHU3IB JAOIIBHUM € BUKOPUCTAHHS
HOro BiXOIB — MUIAMIB TPaBWJIBHUX BaHH — y
MPOMHCIIOBOCTI OyIiBeNbHUX MaTepiaiiB. Y Ta-
KOMY pa3l BHpIIIYIOTh 3aBIaHHS OJCpPKAHHS
TIMCOBHX B’SDKYYMX MaTepialliB i3 J0olaBaHHIM
JI0 IIUXTH 3HEBOJHEHMX LIUIBHUX OCAaiB IIJIa-
MiB BUPOOHHIITBA METH3IB, a TAKOK CKOPOUYCHHS
CHEPreTUYHMX BHTPAT MPOIECY BHUIOTOBJICHHS
rimey.

I'osi0BHA YacTUHA J0CTiTKEHD
Jlo ckmany nuiamMiB TPAaBHJIBHOTO BiTITICHHS
BO «/lainpomerus» Bxomath 35-40 % murinpa-
Ty cyibdaty kambiito (CaSO42H,0), 6-7 %
kBapuy (SiO,), a Takok 10 50 % pigkoi dasw,
sika MicTuTh 27-28 % cynbdarty 3amiza (FeSOy).
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3a BUPOOHWUYMX YMOB MIUTLHUI 3aJHIIOK
nuiamiB (KeK), SIKHH OJIEPXKYIOTh TiJ 4ac O4u-
IIEHHS CTIYHUX BOJ TPAaBHJIBHOTO BiIIUICHHS,
HATPaBJIAIOTh Ha MeEXaHIYHE 3HEBOAHEHHS (Y
¢unetp-npecn  tuny DOIIAKM-24-45K), nami
MOJA0Th Yy BAJIBLECTPIYKOBI CYIIAPKH THITY
CBC-400/600-6 1 crnpsMOBYIOTh 1O BiJBaiB.
Ocan rigpokcuny 3aiiza (II), mo yrBOproeTbes
micnsl icHyrouoi HeHTpanizalii, Mae BeluKi 00-
CSATH Ta TIrPOCKOMIYHICTh, IO MPHU3BOIUTH 0
YCKJIaJHEHb ITiJ] Yac BIAAUICHHS HOro Bij BOJIO-
'Yl Ta POOOTH caMOi OUYMCHOI CLIOPYTH.

VY mporeci IoCiiKeHbs MOXKIHBOCTI Ofep-
JKaTH OUIBII IIUIHUN OCaj IIJIJAMOHAKOIUYYBaY
JOAaTKOBO OONAQJHANH PO3MOAUIBHHM TIPH-
CTPOEM, IO 3AIMCHIOE TOJABAaHHS IMOBITPSI Ta
nmapu. Y mpolieci aepaiiii Ta HaCTYIIHOTO Harpi-
BaHHS CyclieH3ii yacThHy Tigpokcuay 3amiza (II)
MiAI0Th OKHCHEHHIO Ta MEPEBOMATh Y TiJpOK-
cun 3aniza (1II), skuii, pearytoun 3 TiIpOKCHIOM
3amiza (II), oo 3anummBCes, CTBOPIOE KpUCTANIY-
HY croiyky — okcu 3aiiza (11, I1I).

BunpobyBanns nokazanu, 1o 3a pH = 9-10
Ta Temneparypu 50-60 °C cmocrepiraloTh
yrBopennst okcuny 3amiza (II, III) i3 cyrreBUM
VIIUTBHEHHSIM ocafy (Keky). Sk pe3ynbrar, ao-
csranu ckopodeHHst y 2,5-3,0 pasu TpuBanocTi
¢inpTparii Ta 3HmwKeHHS Ha 15-20 % Boyorocti
keka. OmHOYACHO KeK J00pe BIAMUISETHCS Bix
(GUIBTpYBaLHOT TKAHUHU Ta HE MOTpedye NoaaT-
KOBOT'O CYIIIHHSI y BAIBIIECTPIYKOBUX CYIIAPKaX.

lmamu, mo wmictare rigpokeua 3amiza (II)
MIiCNsl CYIIHHS, @ TAKOX YIIUIbHEHI KEeKH, IO
BMinnyroth okcup 3amiza (II, II) micns dinerp-
MpeciB, JOAAaBalld y Pi3HIA KUILKOCTI JI0 CHUPO-
BHUHU JUIsI BUPOOHWITBA OY/AIBENBHOrO Tircy u

OJIEpKYBaIIM JIOCII/IHI MapTii 3pa3kiB. Pesynbra-
TH BHIIPOOYBaHb OJIEPKAHHUX 3pas3KiB MOJAHO y
Tabm. 1.

BcranoBneHo, mo mig 4ac J0AaBaHHS JI0
cxiany cupoBuHH 1o 10 % uwiamy, siKuid Mic-
TuTh rigpokcun 3amiza (II), ogepskyBanu nposy-
KTH 13 MMOKa3HWKAaMH MILHOCTI, KOTp1 BiAMOBIiaa-
1 OyIiBENbHOMY TilCy JAPYroro Copry, a Iif
yac J0AaBaHHS N0 CKianxy cupoBuHH 10 20 %
VIIUTBHEHOro Keka 3 okcuaom 3amiza (11, 1), —
MPOAYKTH, MOKa3HWKUA MILHOCTI SKMX BiJIIOBI-
nany OyniBeTbHOMY TilCy TEpIIoro COpTYy.

Ciix 3a3HaunTH, 110 JOJaBaHHS IIAMIB, SKi
Mictare okcun 3amiza (II, III), yactuakM sikoro
MaIOTh KPUCTANiYHy CTPYKTYPY Ta IiJIBHUIICHY
CIPOMOXHICTh 10 B3a€MOJIT 3 KpucTaiamu Oy-
TIBEJIHOrO TillCy, MPU3BOIUTH J0O 3HUXKCHHS
TPHUBAJIOCTI HOTr0O TYXaBIHHA Ta IiIBUIICHHS
MII[HOCTI MaTepiaiy.

VYBe[CHHS IUIaMiB, IO MICTATh TiAPOKCH]
3amiza (II), mpuU3BOANTH 10 3pOCTaHHS TPUBAIIO-
CTi TyXaBiHHs OYIiBEILHOTO TiMNCy Yepe3 00BO-
JIIKaHHS JPIOHOMUCIIEPCHUX 3€PEH TilCcy aMop-
(GHUM TiIPOKCHUIOM 3aji3a, M0 JENO YCKJIal-
HIOE X HACTYNHY arperaii Ta CyMpPOBOJKY-
€ThCS 3HIDKEHHSIM MIIIHOCTI MaTepiaiy.

CyuacHa TexHOJNOTisI BUPOOHWUITBA OyiBe-
JILHOTO TINCY JOCTaTHHOI MIIIHOCTI i3 JTOJIaBaH-
HSIM [UTaMiB BUPOOHMIITBA METH3IB mependayae
iX aBTOKJIaBHY OOpOOKy 3a TeMIlepaTypH
124,5 °C Ta tucky 127,7 klla. O6poOky GaxxaHo
BHUKOHYBATH Y PiIKHX CEpelOBHINAX, IO J03BO-
JIsi€ YHUKHYTH JOJaTKOBOTI'O CYIIIHHS 3a3Hade-
HUX [UIaMiB 1 3HAYHO CKOPOTHUTH EHEpPreTHUYHI
BUTPATH Ha BEJCHHS IPOIIECY.

Tabnuugt 1 — Pe3ynbratu BUnpoOyBaHb OymiBeNbHOIO TIiNCY 3 10JaBaHHIM TPABHIBHUX IIUIAMIB

MCTU3HOTI'O BI/IpOGHPIHTBa

Jons nonaBaHHS, Temmneparypa TepMiH TyxaBiHHS, XB Mexa MiITHOCTI
% BapinHs, °C IOYaTOK KiHeIn 3a cruckanusaM, H/mm?
0e3 oJaBaHHs IJIaMy
0 134 | 8 | 11 | 5,8
JI0AIaBaHHS IIIaMy, 10 MICTUTH Tigpokcun 3ainiza (1)
5 142 10 14 4.9
10 142 11 19 4,7
10 142 13 22 4,5
15 142 15 24 3,8
JI0AIaBaHHS YIIIJILHEHOTO KeKY, 110 MicTuTh okcupa 3amiza (ILIII)
10 123 5 9 5,9
15 124 6 10 5,7
20 124 7 10 5,5
25 124 12 30 4,0

Ipumimxka. 3rigao JICTY BA.1.1-36-94: Meska MIlHOCTI Ha CTHCK U TiNcy MepIIoro copty — 5,5 H/mm?;
MesKa MIIHOCTI Ha CTHCK JUIA TillCy ApYyroro copty — 4,5 H/MM?; MOYaTok CXOIUTIOBAHHS rincy — 4 XB; 3aBep-

IICHHS CXOIUTIOBaHHA Tirncy — 6—30 xB
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dazoBuii nepios 0OPOOKH B aBTOKIIABI BUKO-
PHUCTOBYIOTH JUIsl OUMIICHHS B’SHKYYOTO MaTepi-
aly Ta 3HUXKCHHS JOMIIIOK, SKI BXOAATH JO
KPHUCTANIYHOT PEIIITKA JBOXBOJAHOTO TillCy
(CaS04-2H,0). ¥V takomy pasi MOXHa 3MiHIOBa-
TH Ta peryiroBaTd GOpMy KPHUCTAIliB HAIiBIiJI-
paty rincy (CaS0O4-0,5H,0) nuisixoMm yBemeHHs
Mou(IKaTOpiB, TAKUX SIK MOTAI, 30J1a-BiIX0aAu
TEIUIOBUX €JIEKTPOCTAHIIH, cyabdar HaTpito, a
TaKOXK BapilOBaTH PEKHUMH JIETipaTailii.

BucHoBkH

BukonaHo aHali3 ramy3eil BUKOPUCTaHHS Bi-
IXOMiB TPaBWIBHUX BIAAUICHh BHUPOOHHUIITBA
METH3IB.

31IIICHEHO MOCIIIHKEHHS MOKIUBOCTI BUKO-
PHUCTOBYBATH LIUIAMHU BIANPAIbOBAHUX TPABHIIb-
HUX BIIXOMIB BUPOOHHUIITBA METH3IB ISl OJEp-
KaHHS B sDKY4IHX OyiBEbHUX MaTepiaiB.

Pesynbratu BUIIPOOYBaHb OJEpIKAHUX 3pa3-
KIiB JTO3BOJMJIM BCTAHOBWTH, IO I Yac moza-
BaHHS 1AMy, IKUH MicTuTh 10 10 % rimpokcu-
ny zamiza (II), mo ckiamy MIMXTH ONEpKYBaIH
rifnc Apyroro CopTy, a Mij 4ac JOJaBaHHS KEKY,
skuit BMitye 10 20 % oxcuay 3amiza (I, II), —
TiTC MepIIoro CopTy.

BukopucraHHs 3a3Ha4Ye€HUX IIJIaMIB J103BO-
JIUTh CYTTEBO 3MEHIIUTH OOCSATH iX BigBaiiB, a
TaKOXX MOHWU3UTH COOIBAPTICTH TiIlCy Ta, TaKUM
YUHOM, ITOJIIIINTH €KOIOTII0 JOBKIIIS.
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USING PICKLING SLUDGES OF HARDWARE
PRODUCTION FOR MAKING CEMENTING
MATERIALS

Tarasov V., Ivanov V., Rumyantsev V.,
Zaporozhe State Engineering Academy,
Usenko Yu., National Metallurgical Academy of
Ukraine

Abstract. Problem. There is a problem of utiliza-
tion of pickling sludges of hardware production. The
presence of hazardous wastes of the mentioned
sludges causes probability of ecological contamina-
tion of soil and atmosphere. The analysis of the
known technologies of sludge utilization specifies to
their complication, unprofitability and costliness in
connection with the necessity of high degree of clean-
ing and considerable power consumption. The task is
to find more rational sludge processing technologies
and create a possibility of its extensive application in
construction materials industry. Goal. The aim is to
solve the task of making alabaster binding materials
by adding to the charge water-free dense deposits of
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the sludges of hardware production, and to reduce
power consumption of gypsum production process.
Methodology. A number of methods have been used
for dehydration of pickling sludges, their drying,
increasing sludge density by autoclaving air and
steam, producing gypsum by adding to the charge 5 —
25 % of sludges with the crystals of oxide iron
(I, 11l), durability testing of gypsum and determina-
tion of possible sludge content in the charge. The
pickling sludges that contain 35-40 % of calcium
sulfate and 28 % of iron sulfate are used. Results.
The technological process for producing gypsum of
the first and second class using the sludges of the
etching room of plant «Dniprometyz» has been
worked out. Originality. The technology for cake
preparation is improved by using high density sludge
of hardware production. The filter-press has been
additionally equipped with the distribution device for
the supply of air and steam. Crystalline compound of
oxide iron (II, IIl) that improves the coalescence with
the gypsum in the process of its production has been
obtained. Practical value. The technology of making
high density cakes of pickling sludges of hardware
production is offered. The models and parameters for
gypsum production as well as the factors affecting
durability of gypsum have been determined. The pos-
sibility for wider application of pickling sludges and

substantial reduction of environmental pollution is
created.

Key words: hardware production, sludges of
etching room, processing, gypsum, durability.

OBb UCITOJIb30BAHUU TPABUJIBHBIX
IJIAMOB METHU3HOTI' O ITPON3BOACTBA
IIPHU IMOJYUYEHHMU BAXKYIIUX
CTPOUTEJIbBHBIX MATEPUAJIOB

TapacoB B.K., UBanos B.U., Pymsinues B.P.,
3anopokckas rocyJapcTBeHHasi HHKeHEePHAast
aKaaeMmust,

Ycenko 10.U., HammonanbHasi MeTanyprudeckasi
akajeMusi Y KpauHbI

Annomayusn. Paccmompenvl oonacmu npumene-
HUsL OMPAOOMAHHBIX OMX0008 MPABUILHBIX OmoeJie-
HUtl MemusHo2o npouszsoocmea. IIpeonosceno uc-
Nn0Ib306aMb  ULIAMbL MPAGUTLHBIX OMOeNeHUll OJis
NOJYUEHUST GAICYUJUX CMPOUMETIbHBIX MAMEPUAILOs.
Ilpeocmasnenvt  pesyiomamol  npoOU3600CMEEHHBIX
UCHLIMAHUL

Knroueevte cnosa: memusnoe npou3eo0cmeo,
WAGMbl  MpAGUIbHbIX  OmOoeieHull, nepepadomka,
CMPOUMENbHBLI 2UNC, NPOYHOCHb.




