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Anomauyisa — po3po0dJieHUH Npolec YTHIi3alil ocajgy CTIYHUX BOJ
3 NoJajJbIIMM  3aCTOCYBAHHSIM  MNPOAYKTY  peaknii.  Biaxin
rajJibBaHiYHOro BMPOOHHUITBA MICJIs 3HEBOJHEHHs Ha (PiabTp — mpeci
a0 BoJiorocti 75...80% npsimyBaB B KaMepy 3 HarpiBaueMm, B SIKY
A0dABAJIM  KOHIEHTPOBaHi cipyany 1 ¢ochopHy KHCIOTH.
YTBOpoOBajach TEMHO—3€J/IeHA PiAMHA BeJHKOI B’SI3KOCTI, IIJILHICTIO
1,67 r/em 3 . EJeKTPOKOPYHJ peTeJbHO NepeMilllyBaju 3 Ppi3HOI0
KUJIBKICTIO KJew i 3akjgagaid B ¢opmu. Ilicas cymiHHg npu
BH3HAYEHId TeMIlepaTypi BHMIOTOBJIEHI 3pa3KM BHUIIPOOOBYBAJIM Ha
MinHictb. HaBeaeHi  BJacTHMBOCTI  BOrHeTpPHMBIB Ha  OCHOBI
HEOPraHiYHOr0 KJIel0 BHIOTOBJIEHOI0 3i HLJIaMiB rajbBaHIYHHX
MiANPUEMCTB HA  BOAOCTIMKICTH, KHCJIOTOCTIHKICTH, 00pPOOKY
Marepiajy po34MHOM LHEMEHTY Ta MillHICTb.

Knwuoei cnosa — 1m1aMH  TajJbBaHiYHMX  MIANPHEMCTB,
BOTHETPHUBH, eJIEKTPOKOPYH/I, 0CAJ TIAPOKCUIIB BaKKMX METAJIB.

Ilocmanosxka npoonemu. IlpobGiaemoro CBITOBOro macmrady €
OXOpPOHAa HaBKOJIMIIHBOTO CEPEJAOBHINA BiJl 3a0pyAHEHHS TOKCHYHUMU
MPOMHUCIOBUMH BigxomaMu. Jlo TakuX BIIHOCATBCA TI 3 HHUX, Kl TIPH
IpsIMOMY KOHTAKTI 3 OpraHi3MOM JIFOAMHM 3/1aTHI 3/IIMCHIOBATU NpsMy abo
BIJIJaJIEHY TOKCUYHY 110 a00 K BIUIMHYTH Ha YMOBH IIPOKUBAHHS JIOAEH 1
HaBKOJMIIHE cepeaoBuie. lle TMOsSCHIOETBCS THUM, IO TMPOMHUCIIOBI
BIIXOM, OyIy4Yd BTOPUHHUM TMPOJYKTOM BHUPOOHHUIITBA, 30arayeHi
TOKCUYHUMH KOMIIOHCHTaMHU SIK OPraHiyHOro, TaK 1 HEOPTraHIYHOro
xapaktepy. OnHUM 3 HEOE3MEeYHUX 1 TOKCHUYHHUX BIIXOMIB BITHOCSTHCS
BIIXOAW TaJlbBaHIYHUX TMIANPUEMCTB. Tak MIMPOKO BIAOMO, IO
IIICCTUBAJICHTHUN XPOM, SIKHM MICTUTBCS B CTIYHHMX BOJIaX TaJbBaHIYHHUX
MIIPUEMCTB, € KaHIIEPOTCHOM, TaK SK TPAHCIOPTYEThCS B KIITHHU
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JIOJICBKOTO  OpraHi3My 3a JIONOMOTrOI0 CyJb()aTHOTO TPaHCIOPTHOIO
MEXaHI3My 3aBISKH CBOill OJM3BKOCTI 10 cyibdaTiB 1 XpoMmaTiB IO
CTPYKTYPI 1 3apsify.

Y CBITOBIM MpaKkTUIll HAKOMWYEHWW 3HAYHUU JIOCBi 3 IIUTaHb
3ano0iraHHs iX HECTIPUATIMBOIO BIUIMBY Ha HABKOJIMIIHE cepenoBuiie. Jlo
TaKMX 3aXOJiB HaJeXkaTh i1X 3aXOPOHEHHS Ha TIOJIrOHaX, a TaKoXK
BUKOPUCTAHHS B SIKOCTI BTOPHMHHOI CHPOBHHH B HapOJHOMY T'OCTIOJIAPCTRI,
30KpeMa, y OymiBenbHIN 1HIYCTPIi.

[ToxoBaHHS IEBHUX BH/IIB BIIXOAIB HA IOJINOHAX € HEBUTIIHUM B
€KOHOMIYHOMY BiJTHOIIICHHI Yepe3 3aHATTS OPHHUX 1 IHIIHUX YTillb, a TAKOXK
CIOPYIX JOPOTHX CHEIIaJIbHUX IIOJNIrOHIB. 3aXOpOHEHHS BiIXOIB
HE0E3MeYyHO 1 3 TOYKM 30py OXOPOHM HABKOJUIIHBOTO CEPEIOBHIIA,
OCKIJIbKU BIJIXOJIM, OyAy4d TPOJYKTAMU 3 TOKCUYHUMHU BIACTHBOCTSIMHU 1
HECTaOUIBHOTO XIMIYHOTO XapaKTepy, MOXYTh MITpyBaTH Yy BHIJISIL
JIETKUX KOMIIOHEHTIB y TIOBITPSIHE CepeZIOBUIIE a00 K Yy (GopMi POZUMHHHX
CIOJIYK MEPEXOJIMTH B IPYHTOBI BOJIM, a MOTIM aCUMIUTIOBATUCS B POCIMHAX
1 OTPAILISATA B KOPM TBApHUH Y %KY JIFOJISIM.

€IMHUM, TIEPCIIEKTUBHUM, TaKUM, [0 OTPHUMAaB PO3BUTOK B 1HIIHMX
KpaiHax cmocoOOM yTumizalli TalbBaHIYHUX BIAXOMIB, SBISEThCA 1X
3aCTOCYBaHHS B SIKOCTI J0OABOK B pi3HUX OYIIBEILHUX MaTepialiax.

[Ipote mpu 1bOMY CIIiJ 3a3HAYUTH, IO YTHII3AIllsS TalbBaHIUYHUX
BIIXO/IB y OyAiBeNbHI MaTepiajii BUMAara€e CaHITapHO-TITI€HIYHOI OI[IHKU
K CaMHMX TaJbBaHIYHUX BIIXOJIB, TaK 1 MaTepiaiiB 3 ix noOaBkamu. lle
MOSICHIOETHCS. TUM, 1110 TaJbBaHIYHI BIIXOJM BKIIIOYAIOTh Y CBOEMY CKJIAJi
KaTIOHH OIOJIOTIYHO AaKTUBHUX METANB, CKJIaa SKHX, 3aJCKHO BIJI
BUPOOHMIITBA, JTy>KE HEOTHOPITHU.

Ananiz ocmannix 0ocnioxcens. ICHy€e KibKa METO/IIB 3HEIITKOHKCHHS
Ta 3aXOPOHEHHsI OCaAiB TrajdbBaHIYHUX IeXiB. OJHHUM 3 HUX € METOJ
3HEBOJHEHHS ocafy 110 BoJjiorocti 75-85 % 3 HacTymHuM moxoBaHHsIM [1].
ABtopu po0OoTH [2] TPOMOHYIOTH METOJ 3HEIIKOPKEHHS Ocaay, o
YTBOPIOETHCS TPU OYHUIIEHHI CTIYHUX BOJI TaJbBaHIYHUX BUPOOHUIITB,
noaaround GochopHy KHUCIOTY, 3 MOAAIBIIMM BHKOPUCTAHHSM B SIKOCTI
nirmMeHTy. B pesynbrari Hepo3umHHI opTodochaTh BaXKKUX METaNIB
TICPETBOPIOIOTLCS B CIIOJIYKH SICKpABOTO 3a0apBiieHHs. ABTOpH cTarTi [3]
BUBYMJIM KUTHKICHUH 1 (pa30BUHM CKJIaJ BiJIXO/1B rajJbBaHIYHUX BUPOOHUIITB
pI3HUX TIAOPUEMCTB YKpaiHu. B po6oTi mokaszaHo, 1mo 6arato nuiamis
TiCJIs TIOTePEAHBOTO BUIIATY 1 MOAIIMXTOBKH MPUAATHI JIJI1 BUTOTOBJICHHS
3a0apBJICHUX TJIa3ypeid. bynu oTpumaHi riia3ypHi HOKPUTTS Bl OJTMBKOBO—
CIporo J10 TEeMHO—3€JIEHOTO 3a0apBIEHHS MPU BUKOPUCTAHHI JOJIOMITOBOTO
KoHIleHTpaTy. ['ma3ypi Ha ocHoBi Ppputt 33 1 26, B 3aJI€KHOCTI BiJI CKIany 1
KUIBKOCTI 1uiamy Oynu mnogapOoBaHi y BCl BIATIHKM KOPUYHEBOTO
KOJBOpY: Bim OekeBOro a0 4YOpHOTo. JlocmigHO-TIpOMUCIOBI TapTii
BIANOBiMaId BHMOTaM  [iOYMX CTaHgapTiB. Astopu crarri  [4]
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JIOCIIIJIKYBAJIM BIUIMB PI3HUX KUCJIOT Ha BHJIYTOBYBAHHS METaJliB, 30KpeMa
XpOMY 1 HIKENIO 3 BIIXOJIB TajdbBaHIYHUX BUPOOHUIITB. 3aji30, XpoM 1
HIKEJIb BHWJIYTOBYBAJIMW B PO3YMHI CIpYaHOT KHUCIOTH TpU KIMHATHIN
temnepatrypt 50-60 °c 3 10 % cipuanoro kwucioror. Yac ekcTpaxiii
ctanoBuB 0,5 4. BiiHOBIEHHS 3ai1i3a, XpOMY 1 HIKeJ0 OyJIO JOCATHYTO J0
99,7 % 1 99,46 %, i 98,0 % BiamOBIAHO. ABTOpPH CTAaTTi Y CBOEMY
JOCIIKEHH] TIOPIBHSUIM TPU METOAM 3HENIKO/DKCHHS TalbBaHIYHHUX
IIUTaMiB Ha OCHOBI IIMHKY 1 3aJTi3a:

— 3HEMIKO/KEHHSI OKCUIOM KaJIbLIiIO;

— MEpeTBOPEHHS B I1HEPTHUH MarTepial HUIAXOM  ajacopOrii
OpraHiYHUX 1 HEOPraHIYHUX 3a0pyTHIOBAUYIB HA AKTUBOBAHE BYT1JLIS;

— MEpPEeTBOPEHHSI KOMIIOHEHTIB MOOLIBHUX BIOXOJIB Y HEPO3UHMHHI
dbocdaru.

VYci Tpu MeToIU BUSABWIKMCS JOCUTh €(DEKTUBHUMM TPHU KOHBEPCii
HeOe3MeYHUX BIJIXOJIIB B IHEPTHUN MaTepiall. Tak KOHIEHTpaIlisl UHKY B
¢binpTpati B nuiami ckopotmiacs Ha 99,7 % mopiBHSHO 3 HEOOPOOJIEHUM
mysoM. [Ipu oO6poOiri nuiaMy akTUBOBaHUM BYTULISIM yTPUMAHHS IIUHKY
ctaHoBuTh 99,9 %. IIpu 06pobi1i pocdopHoio kucnoToro — 98,7 %. ABTopu
3HEIIKO/DKYBAJIM TallbBAHIYHMM IVIaM 3 BAaHHU UWHKYBAaHHS BHPOOIB
okcugoM kanblito (Ca0). JloTpuMyrOUWCh TPONEAypH 3aTBEpAiHHS,
xonnenrparii Cr (VI), Fe, Cu i Zn O0ymu 3umkeni no 92, 44, 66, 57 pasis,
BIJIMIOBITHO, TOPIBHSHO 3 HeoOpoOneHmmu 3paskamu. JlomaBanus 50 %
CaO B mnwiaM nOpu3BOAWIO THM CaMUM NIE€PETBOPEHHSA HEOE3MeUyHuX
BIIXO/IB B 1HEpPTHHM Marepiaj, MNPUIATHUN g T[OXOBaHHS abo
MIOBTOPHOTO BUKOPHCTaHHS B OyaiBeNbHHX Tporecax [5]. ABTopu craTTi
[6] crmowarky BumansiM KaTiOHIB 3aji3a 1 TPUBAJICHTHOTO XPOMY
BUJIYTOBYBaHHAM (3 noromororo docdarHoro mnpoiiecy). [loTiM gomaTkoBO
o0poOJsUTM  PO3YMH  HACTYMMHUMHU  METOJaMH  JIJIS  BiJHOBJICHHS
JIBOBAJICHTHUX METAJIIB:

— BHUIAJEHHSI KaAMIIO [UIIXOM LIEMEHTALT;

— BWJIYyYEHHS IMHKY MUISIXOM €KCTPAKIli PO3UMHHUKOM,

— BIJHOBJICHHS HIKEIO 1 KOOAIbTY LUIAXOM OCA/UKEHHS Y BUIIISAIL
TAPOKCHUIIB METATIB.

Onnak cxema Tporecy AOCTaTHbO CKJajHa, TOMY aBTOPHU CTaTTi
PEKOMEHIyIOTh TPOBOJUTH 1i B IIEHTPAJI30BaHUX OYMCHHMX CHOpYyAax
AHani3 nyOikamiil nepioJuYHUX HAyKOBUX BUAAHb MOKAa3y€e PI3HI HUIAXU
yTUII3amii rajgbBaHIYHUX 1UIaMiB. MU TNPONOHYEMO CBId  MeETOA
3HEIIKO/DKEHHST 3 OTpPUMaHHSM MarepiaJly Ha OCHOBI  BIAXOMIB
raJIbBaHIYHOTO BUPOOHUIITBA.

Dopmynrosanns yineu cmammi (nocmaroska 3asdanhs). Pobota
CIpsiMOBaHAa HAa BHUBYCHHS BIIACTUBOCTEH MaTepiaiiB Ha OCHOBI
HEOPraHIYHOTO KJICI0, BHUTOTOBJIEHOTO 3 OCaJy TIAPOKCUAIB Ba)XKUX
metaniB ('BM) ta enexktpokopyHIy — BiIX0y aOpa3uBHOTO BUPOOHUIITBA.
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OcHnoena wacmuna. B aKOCT1 1OCTIHKYBaHOTO MaTepiaay BUBYAIHUCS
BIJIXO/IM TaJIbBaHIYHOTO BUPOOHUIITBA. OCHOBY OCaay 3€JI€HOTO KOJbOpY
CKJIaJadd TIAPOKCHUAM BaXXKux MertamiB xpomy (mo 80%), 3B’s3aHi 3
KpUCTaTI3allI{HOIO BOJIOIO.

[Ticnst 3HeBOAHEHHS Ha PiIBTP — mpeci 10 Bojorocti 75...80%, ocan
HalpaBsUTM B KaMmepy 3 HarpiBaueM, B SKy J0JaBad KOHIIGHTPOBaHI
cipuany 1 ¢ochopHy xkucioth. KucmoTu BCTymalooTh y peakiio 3
KPUCTATI3aMIHOI BOMIOI0, KapOOHATaMM, OPTaHIYHUMHU PEUOBHHAMHU, IO
MICTATBCSI B ocanl. BinOyBaeTbCsi pyHHYBaHHS  KpHCTaTi3aIliiHOT
CTPYKTYpH OCajy, OPTaHIYHUX PEUYOBUH, YTBOPCHHS IMOJIMEPHHUX CIIOIYK
metainiB. [licas mporo BigOyBanmach 0OpoOka OTPUMAHOTO PO3YMHY IpU
100°C mpotsirom 60...90 xBuinH. YTBOpIOBaNach TEMHO—3€JIEHA pilUHA
BEJIMKOI B’SI3KOCTI, MIIbHICTIO 1,67 r/eMs.

Buznauaemo Bousoricth 1 pH cepenoBuile eNeKTPOKOPYHIY —
BiJIX0/ly aOpa3vBHOTO BUPOOHHUIITBA JIJIi BUTOTOBJICHHS BOTHETPUBIB Ha
OCHOBI1 HeopraHiyHoro kjiero. ¥ dapdopoBy uarniky, 3a3aaierip 3BaxKeHy 1
MpOoKapeHy MOMIMIAEMO TEBHE HaBIITyBaHHS 1 3HOBY 3Baxkyemo. [loTim
Bucyiryemo npu 100° 3 BmpogoBxk 1 ToJIMHH, 0XOJIOMHKYEMO 0 KIMHATHOL
TeMIepaTypu 1 3HOBY 3Baxyemo. Bonoricte ocagy BH3HA4aeEMO 3a
dopmyoro (1) :

x=(b—d)-100/ q, (1)
e X — BOJIOTICTh ocany, %0;
b — maca gamku 3 ocanom, T;
d — mMaca Jarku 3 CyXuM 0caJiom, T;
J — HaBaXKKa 3 0CajoM, T.

Enexrpokopynn moBomgwmm ao Bosiorocti 80% 1 BumiproBaimm pH
yHiBepcansHuM OB—74, pH = 8,9; cepenouiie cnadoiyxHe.

Busznauanu BoIOCTIHKICTh MaTepialiB 3 €IEKTPOKOPYHIOM Ha OCHOBI
HEOPraHiYHOTOo KiIeto (Tabmuis 1).

binem BomocTiikuM € CKJIag 3 MEHIIUM BMICTOM HEOPTaHIYHOIO
KJICI0 Ha OCHOBI TIIPOKCHUJIIB BAXKKHUX METaliB TMOPIBHIHO 3
CIIEKTPOKOPYHIOM.

Jami BHU3HAYald BUTPUMKY IpPU HABAaHTAXXEHHI Ta HANPYXEHICTh
3pa3kiB BUTOTOBJIEHMX Ha OcHOBI 40 rpamiB HeopraniuHoro kjero ta 100
rpaMiB CyXOro €JIEKTPOKOPYHY (Tabnuiis 2).

OTKe ONTUMAbHUM CKJIAJIOM IS BHTOTOBJICHHS MIITHMX 1
BOJIOCTIMKHX 3pa3KiB € ckiaa 40 r kiero ( 3 TiAPOKCUIIB BAKKUX METAIIIB)

+ 100 r enexkTpoKOpyHY.

Ha puc. 1 naBeneno BoraerpuB BorueTpuBkicTio 1750°C Ha OCHOBI
HEOPTaHIYHOrO KJICH 3 BIAXOJIB TajJbBaHIYHOTO IIANPHEMCTBA Ta
CJIIEKTPOKOPYHITY.
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Tabmuis 1 — BonocTiiikicTh MaTepialliB 3 €JIeKTPOKOPYHJIOM Ha OCHOBI

HCOpI‘aHi"IHOFO KJICTIO

CnocTepeXxeHHs pu

Ckitag criory4Horo . pH
3aHYPEHHI Y BOIY
1 2 3
. . 85 I eNeKTpOKOpYH
Kneii Ha ocHOBI TPOKOPYIILY
FIDOKCHILIB BAKKIX Ha 50 r kirero 006poOKa
AIPOKCHA . npu 180°C Ha npots3i 2
MeTaliB (OCHOBHUI
34 TOIWH 3,0
koMmrioneHt Cre™ no 34
0 Cr°* BUMHUBA€ETHCA 3
80%) 3 momaBaHHSIM )
: . noBepxHi uepe3 10
cipyaHOi KMCIOTH
XBUJIMH
Kiteit Ha ocHOBI 100 r enexkTpoKOpyHIY
TIAPOKCUIIB BaXKKHUX Ha 60 T KiIero 06pooKHU
MeTajiB (OCHOBHUM npu 180°C Ha mpoTs3i
xomnonent Cré3* no 2 rogun. Cr3* nobpe 185
80%) 3 momaBaHHSIM BHMMBAETHCS 3
COJITHOT KHCJIOTH HIOBEPXHI 3pa3Ka.
3pa3ok HE PyHHYETHCS.
Kieit Ha ocHOBI 90 r eneKTPOKOPYHIY
T1APOKCHUIIB BAXKKHUX u 50 r kiIero
METaJliB TIOMIIIIAaEMO B Cr3*BuMuBaeThcs
CYMIII COJISTHOT 1 gepes JeKiIbKa 3,85
dbochopHOoi KUCIOT XBUWJIHH. 3pa3oK Micis
BUCYIITYBaHHS HE
PYUHYETBCS
Tabmuns 2 — CTiiiKicTh 3pa3KiB B Pi3HUX CEPETOBHUINAX
Butpumka npu .
p P HanpyxeHicrs,
Cepenosuiie pH HaBaHTAXEHHI,
mlla
KT
TemneparypHa
patyp _ _ 13,3
00poOKa
MCTHIILOBAHA
A 2,48 1300 10,0
BOJIa
Kucne
cepenouine (2,1- 0,1 1250 10,4
2,9)
Po3umnH nemeHty 0 1350 9,6
[Toxgiiina o6poOka
PO3YNHOM 0 1500 11,5
IIEMEHTY
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Puc. 1. BorHeTpuB Ha OCHOBI HEOPTAaHIYHOTO KJICIO 3 BiJIXO/IIB
rajibBaHIYHOTO BUPOOHHUIITBA Ta EIIEKTPOKOPYH Y

Bucnosxu. TakuM 4YMHOM HaBelleHa CXeMa JoIoMarae yTuiiszarlii
raJibBaHIYHUX [UIAMIB Ta OTPUMYBATH BOJIOCTIMKMI Matepiai, SKUH B
HACTYITHOMY MO>XKHa BUKOPUCTOBYBATH Y SIKOCTI BOTHETPUBKUX MaTEpiaiB.
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CBOHCTBA OTHEYIIOPOB HA OCHOBE INIAMOB
I'AJIBBAHUYECKUX INPEJANTPUATHUHU U DJIEKTPOKOPYH/IOB

UYepnsiuéa JI.H., boiiko C.b.

Annomayuna — pa3padoTaH mNpouecc YTUIM3ALMH OCaJIKa
CTOYHBIX BOJ € JaJbHEHIIMM NPUMEHEHHEM MNPOAYKTA pPeaKIUuM.
OTxoabl rajJlbBAHMYECKOr0 NMPOM3BOACTBA MOcCJe 00e3BOKMBAHMS HA
¢puabTp — nmpecce 10 BiaaxHOCcTH 75...80% HanpaBasIMCh B KaMepy C
HarpeBartejeM, B KOTOPYIO 100aBJIslJIN KOHIEHTPHMPOBAHHbIE CEPHYIO H
¢pochopuyro kuciorsl. O0pa3oBbIBAIACH, TEMHO—3€JIEHAN KHUIKOCTh
00/IbIIOH BA3KOCTH, INIOTHOCTBIO 1,67 r/em 3 . DJeKTPOKOPYH.
TIIATEJBHO MEpPEeMEIIMBAJIM € Pa3HbBIM KOJMYECTBOM KJIesd M
3akjgaapiBaid B (Qopmbl. Ilocie cymku mnpu  onpeaeaeHHOH
TeMIeparype M3roToBJICHHbIC 00pa3ubl UCHBITHIBAIM HA NMPOYHOCTh.
IIpuBeneHbI CBOIICTBA OTHEYIIOPOB HA OCHOBE HEOPIraHMYECKOro KJest
M3rOTOBJICHHOT0 M3 M[UIAMOB TaJbBAHHYECKHX MNPEANPHUATHH HAa
BOJOCTONKOCTD, KHCJI0TOCTOMKOCTD, 00padoTKy MarepuaJja
PACTBOPOM LEMEHTA M MPOYHOCTh.

THE QUALITIES OF FIRE-BRICKS BY SEWAGE SLUDGE OF
GALVANIC ENTERPRISE AND SYNTHETIC CORUNDUM

L. Chernyshova, S. Boyko

Summary

The process of wastewater sludge disposal with subsequent
application of the reaction product was developed. The waste of
galvanic production after dehydration on the filter press to humidity of
75...80% was transferred into the chamber with a heater.
Concentrated sulfuric and phosphoric acids were added as well. Dark
green liquid of high viscosity was forming. Its density made up 1,67
g/cm3. Electrocorundum was thoroughly mixed with different amount
of adhesive and was laid into the forms. After drying at a particular
temperature, the samples were tested. The qualities of fire-bricks on
the basis of inorganic glue making from electroplating plants sewage
on the waterproof, acid resistance, treatment material by cement
mortar and strength are given.



