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PEDEPAT

HEOPIAHWYECKME OTXOAbl TEMJIO3JIEKTPO-
LIEHTPAJTEN, JIETKOI/IABKAS TINMHA, KUPINY KE-
PAMUYECKIW, TPOYHOCTHbIE XAPAKTEPUCTUKM,
MMPOLIECCHI CTPYKTYPOOBPA3OBAHMA

Paszpaboman Ho8wblll cocmas coipbs 015 U320Mo8-
JIEHUSI  Kepamuyecko20-Kupnu4ya ¢ Ucnoib308aHU-
eM HeopeaHu4eckux omxodos, 0bpazyruuxcs npu
8000N0020M0OBKE HA  MeNJIO3/IeKMpPOUEHMPansx.
OnpedenéH xumu4eckuli cocmas -wesne30codepma-
wux omxodos. CodepraHue MSKENbIX- Memasnos
onpedensiniocs C NOMOWbIO amMOMHO-3IMUCCUOHHO20
aHanusa. Ha OAO «O6onbckuli Kepamuyeckuti. 3a-
800» U320MO0B/IeHA 0NbIMHAS NAPMUS KepaMUYecKo-
20 Kupnu4a. B nabopamopuu npogedeHsl ucneima-
HUST KepamMuyeckozo Kupnuya, codepxaw,ezo om 5 0o
25 % (macc,) wenezocodepraujux omxodos 8Mecmo
2/IUHbI.  YcmaHoeneHo, Ymo Kupnuy, cooepaujuli
HeopaaHuyeckue omxo0dsl, coomgemcmayem mpe6o-
saHusam CThb 1160-99 «Kupnuy u KamHU Kepamuye-
ckue. TexHuyeckue ycnosus». Mccnedo8aHo 8ausHUe
CO0epIHaHUS 8 UCXOOHOM CbIpbe #ene30C00epHaljux
HeopaaHuyeckux omxo0o8 HA NPoOUeccsl Cmpykmy-
poobpazosaHus, Npoucxodsuue 8 Kepamuyeckom
Kupnuye. M3y4eHo enusHue 2paHynoMempu4eckozo
cocmasa omxo008 Ha npouecc ¢popmosaHus usde-
aud.

PaumoHanbHOe Ucnonb3oBaHWe NPUPOLHbIX pe-
CypcoB B HacTosiliee Bpems npuobpeTtaeTt ocoboe
3HauveHue. PelleHne 3ToW akTyanbHOM HapoAHO-
XO34MACTBEHHOM 33fayv npennaraetr paspaboTky
3D PEeKTUBHbIX 6E30TXOAHbIX TEXHOMOMMIA 33 CYET
KOMMIEKCHOr0 MCMO/b30BaHMUS CbIpbsl, YTO Of-
HOBPEMEHHO NPMBOAMT K NMKBUAALMM OTPOMHOTO
3Konoruyeckoro yuepba, okasbIBaEMOro XpaHuiu-
WaMK OTXOA0B. bONbWMHCTBO OTXOLOB MPOMBILL-
NIEHHOTO TMPOM3BOACTBA OTXOAAMM He SBNSIOTCS,
NOCKOJIbKY MOTYT 3aMEeHWUTb NPUPOLHbIE pecypchl, a
BO MHOIMX CNy4asx MO CBOMM KAyeCTBEHHbIM MO-
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ABSTRACT

INORGANIC WASTE OF COMBINED HEAT AND
POWER PLANTS, FUSIBLE CLAY, BRICK CERAMIC,
STRENGTH CHARACTERISTICS, STRUCTURIZATION
PROCESSES

The new structure of raw materials is developed
for production of a ceramic brick with use of the in-
organic waste which is formed at water treatment on
combined heat and power plants. The chemical com-
position of the calcinated ferriferous waste is defined.
The content of heavy metals decided on the help
of the nuclear and issue analysis. On JSC «Obolsky
Ceramic Plant» the pilot batch of a ceramic brick is
made. Tests of the ceramic brick containing from 5 to
25 % (masses are carried out to laboratories.) ferrif-
erous waste instead of clay. It is established that the
brick containing the inorganic calcinated waste con-
forms to requirements of STB 1160-99 «A brick and
stones ceramic. Specifications». Influence of the con-
tents in_initial raw materials of ferriferous inorganic
waste on the structurization processes happening in
a ceramic brick is_investigated. Influence of particle
size distribution of waste on process of formation of
products is studied.

- .

Kasatensm ABNAIOTCA YHMKANbHbIM ‘CbipbéM [1, 2].
[040BOM 3KOHOMMYECKMI ywepb OT 3arpssHeHus
OKpY’XaloLLei cpefbl OTXOLAaMW MPOM3BOACTBA U
notpebnenus oueHnBaetca Ha yposHe 10 % BBII.
Hanbonee pauMOHaNbHbLIM HanpaBleHWeM YTU-
NN3aLMKU MPOMBILLNIEHHBIX OTXOAOB SBMASETCS WX
MCNOMb30BaHWE Kak TEXHOFEHHOrO Cbipbsi NP
NOMy4YEHUU MPOAYKLMM CTPOUTENBHOIO HasHaue-
HUa. BaxHewnwuii peseps pecypcocbepexeHns B
CTPOMUTENLCTBE — UCMOIb30BAHUE BTOPUYHbIX MaTe-
PUanbHbIX PECYPCOB, KOTOPbIMU SIBASIOTCS OTXOAbI
npomssoacTtea. OpHo M3 Hambonee nepcrnekTuB-
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HbIX HaMpaBNEHUN YTUAM3ALUM MPOMBbILNEHHbIX
OTXOA40B — MX WCNONb30BaHWE B MNPOM3BOLCTBE
CTPOMTENbHbIX  MaTepuanoB, YTO  MO3BOASET
YA0BNETBOPUTL NOTPEeBHOCTM B Cbipbe 40 40 %.Mpu-
MEHEeHWe OTXOA0B MPOMBIWIEHHOCTM MO3BONSET
Ha 10 - 30 % CHM3UTb 3aTpaTbl HA U3rOTOBNAEHME
CTPOUTENbHbIX MaTepuanoB MO CPaBHEHUIO C UX
MPOU3BOACTBOM W3 NMPUPOLHOIO Cbipbs [3].

Llenb HacToswero nccnegoBaHus — paspabotka
HOBOrO COCTaBa CbIPbs A1 M3rOTOBEHUS KEPaAMU-
4YeCcKoro KuMpnuya C WMCNOonb30BaHWEM HEeopraHu-
YeCKMX OTXOLO0B CTaHUMM obe3xenesumBaHus Uu
Wwnama_ npoayBOYHOM BOLblI TEMI031EKTPOLLEHTPa-
nen.

Bopaa, nojarowasca notpedbutensiM (HaceneHuo,
npeanpuaTuaM),” MpeaBapuUTENbHO OUYMLLAETCS OT
Conein XecTKoCTU ‘U MUHEepasbHbIX MpUMeceir Ha
BOOOOUYUCTUTENBHBIX CTaHUMAX (CTaHumax obes-
xenesuanug). [pu 3TOM  06pasylTCcs Heopra-
HMYeCcKne oTXoAapbl (Wnam c .nonaer GunbTpauuu),
CHMMaeMble C GUNLTPOB Ha CTaHUMax obesxene-
31BaHu4. Nepruoanyecku, He pexe OAHOro pasa B
rog, Ha Boao3abopax NnponsBoaaT YNCTKY EMKOCTEN,
M HaKOMWBLUMICS WNaM CIMBAKOT B CreLmanbHble
OTCTOMHUKKU. OfiMH pa3 B 2 — 3 rofa OTCTOMHWKMK
0CBOOOXKAAT OT WAaMa M BbIBO3AT €ro Ha CBasIKy.
B pesynbrate Henpou3BOAMTENBHO WMCMONb3yeTcs
TEXHUKA M YXY[LLAeTCs 3KOM0rMyeckas cutyaums.
Ha HekoTopbix BofO3abopax Lwnam He cobupator,
a nepuoamMyeckn cbpacbiBatoT B peKy, YTO NpUBO-
OUT K 3auneHnto u obMeneHuio pek. Ha crtaHumsax
obe3xenesnBaHus, COOUPaKOLLMX WNaM C Monew
dunbTpaLLMK, HakanIMBaeTCs 6oMbLIOE KOMYECTBO
OTXOA,08B, COAEPXKALLUMX COMM XKenesa, KanbLus, mar-
Hua. MNepen nopaven Ha YeTbipe CTaHUMKM 0be3xe-
nesnBaHus r. Butebcka xEcTkoCTb BOAbl Konebnet-
cs o1 10 po 18 mr-aks/n. Ha yeTblpéx Bogo3abopax
exerogHo obpasyetcs 100 - 120 ToHH 0OTXOAOB.
Takoe xe nonoxeHue 1 B ApYyrmx KPynHbIX ropoax
Pecnybnuku benapycb. Hanpumep, B MuHcke camas
KpynHas LencTBytoLLas CTaHLMS obe3xene3nBaHus
nMeeTca Ha Bogo3abope N2 6,rae HaKONUIOCh OKO-
5o 2000 TOHH HEOPraHMYecKoro LWaama.

ExerogHo Ha TennoanekTpoueHTpanax (TOL)
00pa3syoTca ThiCAYM TOHH OTXOL0B, KOTOpble CO-
CTOST B OCHOBHOM M3 HEpacTBOPMMbIX OKCWUIOB,
TMAPOKCMA0B, KapbOHATOB XKenesa, Kanbuus, Mar-
HUS M SBNSKOTCS LEHHbIM XMMUYECKUM ChIPbEM.
Bonpoc ytmnaunsauum otxonos TOL, o6pasyrowmxcs
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nocie BoAoONoAroToBku, B Pecnybnuke benapycb
[0 cux nop He pewéH. 40 — 50 net Hasan B Kave-
CTBE TOM/IMBA HA TEMNOINEKTPOLLEHTPANSX UCMOSb-
30Banu yrosnb. TeXHONOrMs yTWAM3aLMM OTXOLOB,
00pasywmxca nNpu CropaHUM KaMEeHHOro Yrns
(30nbI-yHOCa), pa3paboTaHa M BHeApeHa B NMpou3-
BoactBo. 30 — 40 neT Ha3ap B Ka4yeCTBe TOM/IMBA Ha
T3, Hayanu ucnonb3oBath Masyt,a ¢ 1998-1999
IT. B KauyecTBe TOM/JMBA WMCNOMb3YHT ras. [Mo3tomy
wnam obMbIBOYHOM BOAb! (MOCNE CXKMIAHUS Masy-
Ta) He 0b6pa3yioTCs, HO He peLéH BOMpOoC yTUIM3a-
UMM OTXOLOB, ODOPA3YHOLLMXCA MNOC/E OCBETIEHUS
BOAbl. TakMe OTX0Abl HA3blBAKTCS LWAAMOM MpoO-
nyBo4HOM Boabl. COrnacHo AaHHbIM MUHKUCTEpCTBA
NMPUPOLAHbIX PECYPCOB M OXpaHbl OKpYXaroLLewn
cpenbl, exerogHo Ha TOLl, Bxopsawmx B cocTas
PYIT «MuHckaHeprox»,o6pasyetcsa 3700-3800 TOHH
xenesocogepxawmx otxonos (MuHckme TOL, N2 3,
N2 4,N¢2 5). Ha kotenbHol «OxHas» OAO «Butasb»
Hakonunocb okono 800 TOHH >xenesocomepka-
wux oTxonoB. 1o faHHbIM BuTtebckoro ob6nactHoro
KOMMWTETa NPUPOAHBIX PECYPCOB M OXPaHbl OKPYXKa-
foLLel cpefibl HA TEPPUTOPUM 06ACTM HAKOMWUIOCh
okono 7000 TOHH >kene3ocomepaliMx OTXOAOB,
UMERLWLMX 3 KIacC ONACHOCTY.

B HacTosiwen paboTe B KayecTBe xenesocomep-
ALLMX OTXOAOB BblOpaHbl HEOpraHUyeckne OTXo-
[ibl, 0OpasyloLmMecs npu BOLOMOATOTOBKE Ha KO-
TenbHoW «HxHas» OAO «Butsasb». OTxonbl (Lwnam
BOAOMNOArOTOBKM) MMEKT CleayrlWwmnin cocTas, B
nepecyére Ha Cyxoe BeLlecTBo, Macc.%:

" Fe,(80,),  12,8-14,2
.. 8i0,]41,9-445
CaS0, | 2,4-26

OopraHmn4yeckue e LLI,ECTBa_L OCTanbHOE

ComepxaHue B OTXOAAX TSHKENbIX METanNnoB
onpenensnoch C NMOMOLLb aTOMHO-3MUCCUMOHHO-
ro aHanusa Ha cnekTporpadge PGS-2.Pe3ynbrathl
aHanu3a npueeneHbl B Tabnumue 1.

ConepxaHue TSKENbIX MeTannoB (MUKpoasne-
MEHTOB) He MpeBbllIAeT AOMNYCTUMbIX CAHUTAPHBIX
HOpM.

CocTaB cbipbs NS M3rOTOB/IEHUS KMpMM4a Ke-
pamMM4eckoro MeToA0M MosTyCyXoro NpeccoBaHms C
ncnonb3oBaHMeM otxonos TIL, paspaboTtaH B co-
otBeTCcTBUM € TpeboBaHuamu MOCT 1160-99 «Kup-
nu4 U KamHu kepamuueckne» n CTb 1286-2001
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Tabnuya 1 - CodepxaHue msxénbix Memasnios 8 Heop2aHu4yeckux omxodax sodozabopa N2 4 2. Bumebcka

JneMeHT YyBCTBUTENBHOCTb METOAA, MI/Kr CopepxaHue, Mr/Kr

Ti 10 10

Cu 4 8

Pb 8 24

Mo 1 -

Zn 200 -

Ba 50 50

Mn 10 30
|4 10 -

Ni 5 -

Co 4 -

Be 1 -

Bi 10 -

As 200 -

Sr 100 -

Cd 10 -

\ Cr 6 - )

«Kupnuu kepammyeckuiin. Kupnuu kepammyeckuii
JIMLLEBON NPUMEHSETC ONS KNaAKU HapyXHbIX U
BHYTPEHHWUX CTEH 34aHWUIA U COOPYXXEHUI U [OMKEH
0TBEYaTb C/IefyHOLMM OCHOBHbIM TpEHOBAHMAM:

npesen NpoYHoCTH
npu oKaTum

oT 7,5 0o 30 Mlla

npenen NpoYHoCTH
npu usrmube

ot 1,4 no 3,4 Mlla

M0p030CTOl7IK0CTb

ot 15 po 75 umknos
(nonepemeHHoro
3aMOpPaXMBaHUS U
OTTaMBaHUA)

poaonornoweHne

He MeHee 8 %

yaenbHas addek-
TMBHAs aKTUBHOCTb
eCTeCcTBEHHbIX paamo-
HYKAMA0B

He 6onee 370 bk/kr

MaccCa

He bonee 3,8 kr

Mo copepxaHuto

OCHOBHbIX

XUMUNYECKNX

COCTaBgAWUX TMUHUCTAg nNopoda O0J/KHa COCTO-

ATb U3

130

Avokcmaa kpemuus Si0,

He 6onee 85 %
no macce, B TOM
yncne cBob6oaHO-
ro KBapua - He
6onee 60 %;

CYMMbl OKCMA0B allOMUHUS
nutaHa (AL,0, + TiO,)

He MeHee 7 %

CYMMbl OKCMAOB KasbLysi-1
marHus (CaO + MgO)

He 6onee 20 %;

CYMMbI OKCMAO0B Xenesa
(FeO + Fe,0,)

He 6onee 14 %

CYMMbl OKCMA0B Kanus u
Hatpus (K,0 + Na,0)

He bonee 7 %

CYMMbl COEIMHEHUIA Cepbl B
nepecyéte Ha SO,

He bonee 2 %

CopepxxaHue B FIMHUCTOM
nepcHon dpakumm meHee 1

nopofe TOHKOAMC-
MKM [O/XHO OblTb

okono 15 %, dpakummn meHee 10 MKM — He bonee
30 % no macce, cogepxaHune dpaxkummn 0,01-0,05
MM He pernameHtupyetcs. CogepxaHue B IMUHU-
CTOV NOpofe KPYNHO3EPHUCTbIX (pa3MepoM YacTuLy,
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cebiwe 0,5) BkIOYEHUI He [OMKHO MpeBbIWaTh
5 % no macce. BogonornoweHue, xapakrepusy-
lOLLLEE CMEKAEMOCTb, AOIKHO ObiTb HE MeHee 8 %.
[MMHKUCTOE CbIpbE LOMKHO 0becneymBaTb MEXaHU-
YeCKyt NPOYHOCTb KUPMMYa He Hmxe 75.

[lns M3roToBNEHMS KEpaMMYEeCKOro KUpMnm4a no-
nycyxoro npeccoaHus Ha OAO «O6onbckuii kepa-
MUYECKMIA 3aBOA» MPUMEHNETCS TMIMHUCTOE CbIpbE
MecTopoXaeHus «3anonbe». [MUMHMCTas nopoaa
cBeTN0-KopuyHeBoro ugeta. CTpykTypa — KpymnHo-
AucnepcHas, nerko noaaaércs LpobneHuno, XopoLwo
pa3MoKaeT B BoAe, bypHO BCKMMaeT, 06paboTaHHas
10 % pactsopom HCI. B Tabnuue 2 npuBenéH co-
CTaB NerkonaaBKoN MnHbI.

HeopraHuyeckvue oTxoabl TENI03NEKTPOLEH-
Tpaneit No CBOEMY XMMMUYECKOMY COCTABY M TEXHMU-
YEeCKMM XapaKTePUCTUKAM OAU3KM K TUHUCTOMY
CbIpblO, X NMPUMEHEHWUE B MPOU3BOACTBE CTPOM-
TeNbHbIX MaTepuanoB ABASETCS OLHWUM M3 OCHOB-
HbIX HampaBleHWI CHUXEHUS MaTepUanoEMKOCTM
3TOr0 MHOFOTOHHAXXHOTO NPOM3BOACTBA.

Tabnuya 2 - Cocmas neekonnaskoli 21UHbl

- -
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HoBbIi COCTaB Cblpbsi A4N9 M3rOTOBNEHWUS Ke-
paMM4eckoro Kupnuya C MCrnosb30BaHWMEM Heop-
raHUYeCKMX KenesocomepXalimx OTXOLOB KO-
TenbHoM  «HOxHas» OAO «Butsizb» BHeOpéH
Ha OAO «O60nbCKMIA KepaMUYeCKUit 33aBOA»
6e3 M3MeHeHMs 3aBOACKOr0 TEeXHOMO0rMYecKo-
ro pernaMeHTa B COOTBETCTBUM C TpebOBaHUSMMU
FOCT 1160-99 «Kunpnuny 1 KaMHU KepaMUyecKues,
CTB 1286-2001 «Kupnuu kepammnyeckuit». Ha uc-
nbiTatensHoM komnnekce OAO «O6onbCkuin Kepa-
MMUYECKMI 3aBOA» NMPOBELEHbI UCMbITAHUS KUPMMYa
KepaMmn4eckoro psLoBOro NOHOTENOMO OLMHAPHO-
ro KPO 150, conepxalyero ot 5 go 25 % (macc.)
)KENe30CoAepXKaLlMx OTXOL40B BMECTO MMHbI. Pe-
3yNbTaThl UCMbITAHWI NpUBEAEHbI B Tabaumue 3.

O6pasupbl KMpNMyYa KepaMMyecKkoro psinoBOro
NMOMHOTENOr0 OAMHAPHOIO MaacTuyeckoro Gopmo-
BaHWS C fobaBneHMeM xenesocomepkalinx oTxo-
noB cootsetcTBytoT TpeboBaHuam CTb 1160-99
«Kupnny u KaMHM Kepamuueckue. TexHuuyeckue
ycnosusy». OnTMManbHoe codepXaHue HeopraHu-

Komnowent | SiO, | Al,O, | Fe,0, | TiO, ! CaO | MgO | SO, | Na,0 | K,O | npumecu
,D.Oﬂﬂo 55,70 | 14,00 6,07 0,68 7,23 2,40 0,15 1,45 2,83 9,49
B Macc, % |
ot =
Tabnuya 3 - Pe3ynemamel ucnsimanudi
HanmeHoBaHune Howmep nynka THIIA, HopmuposaHHoe 3Ha- ‘ Speanee suaewue noasaTeel
yCTaHaBNMBAIOLLErO pMup » __.___Ananatu o6pasuoB
nokasarens, ueHue nokasarene,
Tpe6oBaHus CopepxaHue oTxoA0B (Macc. %)
eANHULbI U3MepeHUs ycraHoBneHHbIx THIMA B P
K npoAykunu 5 10 15 20 25

1. Mopo30CTOMKOCTb, CTb 1160-99 f
LMKIbI n. 4.5 He MeHee 15 19 19 .20 20 18

n. 5.5
2. Mpenen Npo4HoCTH, CTB 1160-99 f
MMa n. 4.4

n. 5.3 |

Tabn. 4 |
2a) npu oxatuw, Mrla 15,0-17,5 150 | 165 | 199 | 158 | 1838
26) npu u3ruoe, Mrla 15-3.1 15 | 20 | 29 | 32 | 16
3.Boponornowenue, % CT5n11562—99 He MeHee 8 17 18 16,5 168 17
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yeckmx otxonos TILL: 15-20 % (macc.).

B nabopaTtopuu npoBeaeHbl UCMbITaHWUS Cbipbs U
KepamMu4yeckoro KMpnuya rno nokasaTensM pagma-
LMOHHOW H6e3onacHocTH. McnbiTbiBanMcb 06pasLibi:
1 - 60 KMpNMYa KEpaMMUYECKOro psL0BOro NosHO-
TENOro OAMHAPHOrO MAACTUYECKOro GOpMOBaHMS,
KMpNMYa KepaMuyeckoro psAoBOro MycToTenoro
YTONWEHHOTO MACTUYECKOro GOPMOBAHMS, KUPMK-
4ya KepaMMYecKoro psaoBOro NycToTeioro OAuHap-
HOFO MAACTMYeCKOro GOpPMOBaHMS, KAMHS KepaMu-
4eckoro psAoBOro; 2 — MMWHA, Kapbep «3anonbey;
3 - npeccnopowokK (rMuHa nopolukoobpasHas); 4
- HeopraHuyeckue >xenesocogepaline oTXo4bl
T3L. B tabnuue 4 npuBeneHbl pesynsTatbl UCMbI-
TaHUWMN.

YcnoBus npoBefeHust UCMbITAHUI: TeMmepaTy-
pa okpyxatouiero Bosayxa: 18,9-21,2 °C; otHocu-
TeNbHas BNAXKHOCTb BO3ayxa: 63,0-65,2 %; mow-
HOCTb 3KBWMBANIEHTHOM [03bl TAMMa-U3NyYeHuUs:
0,110-0,124 m™mk3B/u4; aTMOC(heEpHOE - OaBNEHME:
100,7-100,8 kMa.

Bce obpasubl no npoBepeHHbIM MOKa3aTensm
cooteetcteytor [OCT 30108-94 «Matepuanst u
uspenus crpoutenbHble. OnpenenexHve yoenbHoOM

3QPEKTUBHON AKTMBHOCTU eCTECTBEHHbIX pPaano-
HYKNULOBY.

[na vccnenosanus BAMsHUS [o06aBoK Heopra-
HMYECKMX XKenesocoaepXallmx OTXOL0B Ha CTPYK-
TYpPHO-MeXaHMYyeckne CBOMCTBA KepaMUyecKoro
KMprM4Ya M3roToBAeHbl 06pasubl, cofepxalue
15 % (mMacc.) oTX040B BMECTO NIerkomnaaBHOW MUHbI.
Ha peHTreHoBckoMm gudpaktomeTpe D8 Advance
Bruher AXS (TepmaHus) u3yyeHa KpucTanimyeckas
CTpyKTypa 06pa3uoB kupnuya. Ha ckanupyowem
371eKTPOHHOM MuKpockone JSM-5610LV ¢ cucre-
MOM xuMmyeckoro aHanusa EDX JED-2201 (SEOL,
ANOHMS) M3yyeHa MUKPOCTPYKTYpa U XUMUYECKUN
coctaB obpasuos. B Tabnuue 5 npuBenéH coctas
obpasua, 6e3 [06aBOK OTXOAOB, MO 3/IEMEHTAM U
oKCKMaaM.

Ha pucyHkax 1-2 npuBeneHa kpuctananyeckas
CTPYyKTypa 06pasL0oB KMpnuya.

Heopranmyeckne otxoppl TIL, mMoryt cnyxutb
B KayecTBe oTolaloWwmux 06aBOK B NPOM3BOACTBE
KepaMM4yeckoro KuMpnmM4a Ha OCHOBE MMHUCTbIX
nopog. B kayectBe oTowarowmx 40H6aBOK Ha npea-
NPUSTUM UCMONB3YHOT LWAMOT (MONOTHIA KMpnuy
¢ ¢pakumamu ot 0,5 go 5 MM unm kepamsuTbl) B

Tabnuya 4 - Ucneimaxus no nokasamensm paduayuoHHol be3onacHocmu

HaumeHoBaHue nokasateneu

Ne
6e3onacHoctu no THIA, eguHmua
o6pasua
nU3MepeHms
YanenbHaa addekTnBHas akTMBHOCTb
1 €CTeCTBEHHbIX PAAUOHYKIMAOB,
bk/kr
YoenbHaa s3hpekTMBHag akTMBHOCTb
2 €CTeCTBEHHbIX PaAMOHYKINIO0B,
bk/kr
YaoenbHaa addekTnBHasa akTMBHOCTb
3 €CTeCTBEHHbIX PAAUOHYKIMAOB,
bk/kr
YoenoHaa s PekTMBHaga akTMBHOCTb
4 €CTeCTBEHHbIX PalMuOHYKIUAOB,
bk/kr
132

MakTnueckoe
3Ha4yeHue nokasarenemn
6e30nacHOCTH

186,0 + 14,1
1773+ 14,6
180,6 + 14,3
1754+ 14,4
| 180,5 = 14,0

— & an

1770+ 139
1813+ 14,1
1736+ 13,4
183,6+14,1
1745 +139

182,7+139
1859 13,6
182,1£13,6
1845 +13,6
180,7 + 13,4

1816 + 13,8
182,33+ 138
1780+ 134
1845+ 13,6
180,4 + 13,5

3HayeHHue nokasarenemn
6e3onacHoct1 no THIMA

no 370 - 1 knacc

0o 370 -1 knacc

0o 370 -1 knacc

0o 370 - 1 knacc
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Tabnuya 5 - Cocmas kepamuyeckoeo kupnuya (6e3 omxo0dos)

dneMeHT C‘;A::z?ge MorpewHoctb, % Okcuppl c?::i?t;:e
o 39,62 0,29 Na,0 1,30
Na 1,04 0,14 MgO 2,84
Mg 1,86 0,09 Al 0, 17,04
Al 9,92 0,08 Sio, 59,37
Si 31,05 0,08 K,0 3,72
K 3,49 0,09 CaO 7,08
Ca 5,73 0,11 TiO, 1,29
Ti 0,87 0,13 FeO 7,36
\_ Fe 6,42 0,22 - - Yy

konmyectBe oT 12 go 18 % B cocTaBe Kupnuua.
HeopraHuyeckune otxompl, Kak oTowarowas fobas-
Ka, YMEHbLUAKT MAACTUYHOCTb [MHbI, CBSA3bIBAOT
BoAy. B pesynbrate nsgenue nerye popmyercs, no-
BbILLIAETCS Ka4yeCcTBO MPOAYKLUMU, B YAaCTHOCTU, MO-
PO30CTOMKOCTb. JPPEKTUBHOCTb LENCTBUS LO0OABOK
3aBUCUT OT UX AUCMIEPCHOCTU M 3epHOBOrO COCTaBa.
Menko3epHucTas nobaBka HeopraHMYeckmx OTXo-
[10B, yXy[LIas CyLUn/IbHble CBOMCTBA CbipLa, BMecTe
C TeM MOBbLILLAET NPOYHOCTb FOTOBbIX U3AENUN, Crie-
Kascb C MMHUCTOM nopofoi npu obxure. Mccne-
[OBaHO BAMUSIHME COLEPXaHWs B MCXOOAHOM CbIpbe
XenesocoAepxallmx HeopraHM4Yecknx OTXOA0B Ha
npoLecchl CTPYKTYypoobpa3oBaHuUs, Mponcxoaaiume
B KEpaMMYeCKoM Kupnuye. M3yyeHo BanAHME rpa-
HYNOMEeTPUYEeCKOro CoCTaBa OTXOLOB Ha mpoLecc
dopmoBaHus usgennin. Knpnuy, M3rotoBneHHbIn C

nobaBkamu Wnama, 0bnanaet cTabmnbHOM NPOYHO-
CTbH0, BbICOKO MOPO30CTOMKOCTbH, KUCIOTOCTOMKO-
CTbO M HWU3KOM McTUpaeMocTbro. OTxombl copepkat
Kpacawue okcuabl (MUrMeHTbl) = CYpUK U OXPY, 4TO
perynupyet 1 ynyyllaeT LBETOBYK raMMy U BHEL-
HWWA BUI, U3LENUS — ero TOBapHbI BUA. 3@ CYET UC-
NoJIb30BaHMS B COCTaBE Cbipbsi OTXOLOB CTOMMOCTb
KepaMMYeCcKoro Kupnuya cHmxkaetcs Ha 10-15 %.
HoBebIl cocTaB Cbipbs BaXKeH B MnaHe pecypcocbe-
pEeXEeHUs, UMNOPTO3aMeLLEHMUS, NMOCKONbKY MNpea-
npuaTMe UMMOPTUPYET YacTb MMHbI M3 Poccuu. B
pe3ynbTaTe NpoBeLEHHbIX UCCNeL0BAHMI YCTAHOB-
JIEHO, YTO HeOopraHuWyecKne >xenesocofepxaliue
0TX0fbl, 0Opa3ykLmecs npu BOAOMOArOTOBKE HA
Tena031eKTPOLLEHTPaNaX, MOryT UCMOb30BaTbCS B
COCTaBe Cblpbs A1 U3rOTOBIEHUS KEPaMMUYECKOro
Kupnuya.

.

GucyHOK 1 - YeenuueHue e 100 pas

- )

GucyHOK 2 - Yeenuyerue g 1000 pas
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