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(57) Hacrosimee uzobperenre OTHOCUTCS K 001acT 00pabOTKM 3arps3HEHHBIX PEK IYTEM BBIEMKH OCa/IKa,

OoJiee KOHKPETHO K PELMPKYJIMPOBAaHHOMY MaTepHaly, OIydyaeMoMy IpH 00paboTKe W pelupKyIISIIUH
3arpsiI3HEHHOTO 0CaJiKa, M CIoco0y ero moiy4eHus. PenupKyaupoBaHHBIH Martepuai oOpabOTKH |
PELUPKYIAIIN 3arPA3HEHHOTO 0CaKa U3TOTOBJICH U3 HCXOIHBIX MaTE€PHAIOB, BKIOYAIOMINX CICIYIOIIHE
koMmnoHeHThl: 50-60 Bec.u. marepuana A; 20-30 Bec.4. BcriomorareiabHoro Marepuana B; 10-30 Bec.u.
CMEIIaHHOTO MaTepHaa; MaTepuall A BKIIOUaeT 0Cal0K, UIMCThIE OTIOXKEHHUS, 30JIbHYIO ITBLIb UITH ITOYBY;
BCITIOMOTATEIbHBIA Mareprall B BKIIFOYAeT JKENTHIM MECOK W/WIIHM JKEJIEe3HBIA MOPOIIOK M CMEIIaHHBIN
MatepHan BkiodaeT 85-99 Bec.u. mopriananemenra u 1-15 Bec.u. orsepaxaaromero arenta FUJIBETON.
PenmpkynupoBaHHBIN Marepuan 00padOTKH M PELMPKYJISINH 3arpsI3HEHHOTO 0Cajika, COOTBETCTBYIOIIN
U300pETEHHIO, XapaKTEPU3YETCsl JOJITOCPOYHON TepMETHU3aINEH 3arpsI3HUTENCH - TSDKENBIX METaJlIoB.
PermpkynupoBaHHBIN MaTepran 00pabOTKH M PEIUPKYIISIIUK 3arpsi3HEHHOTO 0Ca/lka 001aJaeT BHICOKOM
MPOYHOCTHIO Ha CXKATHE M MOXKET OBITh MCIOJIB30BaH B 00JIACTH DKOJIOTMYHOTO YKPEIUICHHsI OSperoB u
T.A. TexHonmorudeckuii mporecc He MpeaycMaTpUBaeT TPAHCIOPTUPOBKY OCaIKa, 00E3BOKUBAHUE ITyTEM
(UITBTpALINHY IO TaBJICHUEM 1 BBICOKOTEMIIEpaTypPHOE CIIEKaHHe, TAKMM 00pa3oM 3(h(heKTHBHO NCKITIOUast
BTOPUYHOE 3arpsI3HCHUE M CHUKAsl SJHEPronoTpeOlicHue mpu 00paboTkKe.
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OIIUCAHUE U30BPETEHUA
2420-560757EA/018
PEIIUPKYJIAPOBAHHBIN MATEPHAJI OBPABOTKH W PEIIUPKYJIAIIAN
3ATPA3ZHEHHOI'O OCAJIKA U CITIOCOB EI'O NOJIYYEHUA

OBJIACTh TEXHUKHU

[0001] Hacrosimiee m3oOpereHHe OTHOCHTCS K 0OpaOOTKe 3arpsi3HEHHBIX PEK IMyTeM
BBIEMKH OCaJika, OoJiee KOHKPETHO, K PELHPKYJIUPOBAHHOMY Marepuajy, MoJydaeMoMy MpHu
00paboTKe U PELUPKYJISILUN 3arPSI3HEHHOTO 0CaKa, U CIIOcO0y ero MoJy4yeHus.

YPOBEHb TEXHHKHU

[0002] HenpepbiBHOE BBICBOOOKIEHHE OOJNBIIOTO KOJNMYECTBA 3arpsi3HUTENEH,
HAKOTHMBIIMXCS B OCAJIKE€ PEK U O3ep, B BBIIIEIEKAIINA BOAOEM NMPU W3MEHEHUU BHEIIHUX
YCJIOBUH SIBJISIETCS] OMHOW W3 TIABHBIX MPUYUH MOTEMHEHUS] BOJBI B PEKE U TOSBJICHUS 3araxa.
CrnenoBarenbHO, BbIEMKa OCAJKa C LEJNbI0 YMEHBIICHUS OOLIero KOJMYECTBA 3arpsi3HUTENEH
SIBJISIETCS. TIPEATIOCHUIKOM ¥ KJIFOYEBBIM TPUHIMIIOM YIYYIIEHUS Ka4eCTBAa BOIbI B pPeKe U
ycTpaHeHusi 3amaxa M mnoTteMmHeHus. [lo manHeiM Ha ¢eBpamp 2016 1., MHHHUCTEPCTBO
CTPOUTENBCTBA M TOPOACKOTO M CEIbCKOTO pPa3BUTHS OOHAPYXKWJIO HATMYHWE TEMHBIX U
NaxXHYIIHUX BOJOEeMOB B 74% u3 295 mpedexTyp u B ropopax B macuitade BCel CTpaHbI, BCErO
uneHTuuuuposad 1861 TemHBIi M maxHymuil BomoeM. B pesynbraTeé BOCCTaHOBJICHHS
OONBLIOrO KOJMYECTBA TEMHBIX M MAXHYIIUX BOJOEMOB ITOSIBUTCSI MHOTO BBIOPAHHOTO OCAIKa.
Ilo nanHbIM cratucTuky, B Hacrtosimee Bpems 80% ocagka B Kurtae He mnoasepranoch
s¢dexTuBHOM 00paboTke. PednHoil 0cCamok, WM JOHHBIE WJIMCTBIC OTJIOXKEHHS, HMEIOIINe
npUpony, MOJOOHYIO OCanmKy Iporecca oOpaOOTKH OBITOBBIX CTOYHBIX BOJ, IMOYBA, 30JIbHAS
IbUIb, OOBIYHO CONEpPIKAT SIBIISIOIINECS 3arpsI3HUTENSIMU Tskelble MeTasuibl, Takue kak Cu, Cr,
Cd, Hg, Pb, Ni, As u 1.1, EcTecTBeHHass ouMcCTKa OT HMX HAET TPYAHO, U OHH JIETKO
HAKaIUIMBAKOTCS, MOMNaAasi B MUILEBYIO LI€Mb, YTO SIBJISIETCS CEPbE3HOM Yrpo30il OKpy:Karoliei
cpene, 370POBBIO HACENEHHUsT M 3IO0POBBIO YeNoBeKa. B To ke Bpemsi, coiep:kaHue BOABI B
BBIOPAaHHOM PEYHOM OCaJKe M OCaaKe mpoiecca oOpabOTKH OBITOBBIX CTOYHBIX BOJ JOBOJIBHO
BBICOKOE, 00bI4HO, Oosee 90%. Criocobom (uiabTpanvii U KOHLEHTPUPOBAHHS IO JABJICHUEM
coziepykaHre BOIBI MOKHO YMEHBUIUTh TOJBKO 10, MpuMepHo, 60%. Ocamok mioxo momaaercs
00paboTKe U YTHIIM3AIMH, YTO COMPSIKEHO C OONBIITUMU 3aTPATAMH.

[0003] CymecTByeT naBa TpPamgWLIMOHHBIX cHocoba oOpabOTKM ©  yTUIIU3ALUU
3arpsi3HEHHOTO OCa/IKa: 3aXOPOHEHHE Ha CBAJIKE M CYIIKa M ckuraHue. OIHAKO, 3TH CHOCOOBI
uMeroT odeBuaHble HemoctaTku. OOa cmocoba CBsi3aHBI C TPAHCIIOPTHPOBKOH BBIOPAHHOTO
ocangka Ha OOJNBIIOE pAacCTOSHWE HAa OYHCTHYIO YCTAaHOBKY WM Ha cBajky. CTOMMOCTB
TPAHCIIOPTHPOBKH BBICOKA, M HMMEETCS] BEPOSTHOCTb CO3/IAaHUS 3arps3HEeHus mo mnytu. Jlns
3aXOpPOHEHUs] Ha cCBajike TPeOyroTcst OONbIIME IUIOIIAAHN, OIHAKO TOPOJICKHUE TEPPHUTOPUH C
ne(UIIUTOM 3eMENbHBIX pPEeCypCOB OrpaHUYeHbl W He O00eCnedmBaroT y4yeT Oyaymux
norpedHOcTel. Croco® CymKM H CXKMraHWs HE TOJIBKO HMEET BBICOKHE TEXHUYECKHe
TpeOOBaHMUsA, HO M BbI3bIBAET CEPbE3HOE BTOPHUYHOE 3arps3HEHHE OKPY KAIOLIEH TEpPUTOPUHU B

npouecce CKUuraHus, 410 NpuBOAUT K YXYAUICHUIO 5KOJIOTUYECKOH CUTyallud U OTPHULATECIIBHO



BJIMSIET HA 3OPOBBE JKUBYLIETO PSIOM HACEIEHHS.

[0004] TexHONOrHsI OTBEPXNKIEHHUSA M CTAOWIM3ALMU OCagKa SIBJSIETCS CHOCOOOM
OTBEpXKIEHUS U CTaOWIM3aLMK 3arpsi3HEHHOrO Ocajka IyTeM A00aBiIeHUs B 3arps3HEHHbIH
0Ca/IOK C PA3JIMYHBIM CONEP’KAaHHEM BOABI OTBEPIKIAIOIIEr0 U CTAOMIN3UPYIOIIEro MaTepuana ¢
LeJbl0 CTa0MIM3aluu ero (GU3MYecKHX W XMMHUYECKHX CBOWCTB. [Ipu 3TOM, OTBepxaeHHe
O3Ha4aeT MPOLECC M3MEHEeHUsl (PU3NYEeCKUX CBOICTB OCajka MyTeM YBEJIWYEHHUs] MPOYHOCTU U
CHIDKEHHUsI BOAONPOHHUIaeMocTH ocanka. CraOmimsanust O3HadaeT MpOLecc TpaHChOpMaIu
TOKCHYHBIX M OMACHBIX 3arps3HUTENCH, COMEPIKALIUXCS B OCAAKe, WM CO3MaHUSI BHYTPEHHHX
3aMKHYTBIX CHCTEM, OJIOKHPYIOIIMX TOKCHYHbIE M OMAacHbIe BeliecTBa. [locie OTBepKAeHUs U
CTa0WIN3aLUU OCaJIKa TMOJYYECHHbIC PELUPKYJIMPOBAHHBIE MAaTepHANbl Mporecca o0paboTKU U
PELMPKYJSIMU  3arPS3HEHHOTO OCaJKa MOTYT CHOCOOCTBOBATH COKPAINEHHIO SKCIUIyaTaluu
MECTOPOKICHUI T[JIMHBI, OCNA0JEHUIO MPOTHBOPEUHI MEXKAY MPOM3BOACTBOM CTPOMTENbHBIX
MaTepuaiioB U PA3BUTHEM CEJIbCKOTO XO3SHCTBA, MX YACTO MCHONB3YIOT Ui KOHEYHOM
YTUIM3AlMH  3arps3HeHHOro ocagka. OnHAaKO, pPEeLUpKYJSIIMs —OCajgka COMpsDKeHa ¢
TEXHUYECKHMHU TPYOHOCTSMH, TAKUMH KaK CTaOMJIM3aldsi B OCAJKe TOKCHUYHBIX BEILECTB,
KOHTPOJIb Ka4yeCTBa Chbipbsi M T.J. TEXHOJOTHS OTBEPKICHUS/CTAOMIM3ALUN MO3BOJISET
¢ pekTuBHBIM 00pa3oM CTaOWIM3UPOBATH B OCANKE TSDKENbIe METaJUIbl, YBEJIHUYHTH
MEXaHUYECKYI0 MPOYHOCTh OCaKa U sBIsIETCs1 OoJee 3¢ (HEeKTUBHBIM CIIOCOOOM OCYIIECTBICHHUS
PELUPKYJISILMY 3arpsI3HEHHOT'O TSUKEJIBIMU METaJIAMH OCAIKa.

[0005] B Hacrosiee Bpemsi HUCCIEAOBATENbCKAasl U IPaKTUYECKasl AEATEIbHOCTh B
o0nacTi OTBEpPIKIEHUs/CTA0MIN3aLUN  Ocagka, 1O Oonbliedl YacTH, COCPEeAOTOYeHa Ha
(PYHKLIMOHMPOBAHHH, a MCCIENOBATENbCKUE M IPAKTUYeCKHe paldoThl, HANpaBJCHHbIE Ha
PELIMPKYJSILIMIO  OCajka IIOCie OTBEPXKIACHMs W CTa0MIN3aLUM, BCE €IlIe OTHOCUTEIbHO
MaJIOYHuCiIeHHbl. Hampumep, OTBep)KmaroLIMe areHThl, ITHPOKO HCHonb3yemble B Kwurae,
NPEACTABISIIOT COOOH, TIJIaBHBIM 00pa3oM, HEOpPraHW4ecKHe MaTepHajbl, B TOM YHUCIE,
OTBEP’KIAIOIHE areHTbl Ha OCHOBE TMOPTIAHILEMEHTa, KpeMHusi-Maruusi, (ocharos,
OpraHUYecKue XeJUpYrolHe areHTbl W T.I. OCHOBHBIM ChIPbeM IJISi TaKUX OTBEPKIEHHBIX
MaTepUaioB SIBJISIETCS] MPUPOIHBINA WJI, a HATOJHHUTEISAMHU MMPOMBILIIEHHbIE OTXOMAbI U ILIJIAKH,
TaKWe Kak 30JIbHAsl MbLIb, KAMEHHAS MyKa, CTAJCNUTEHHbIN LUK MK JaKe METaJUINYeCKhe
otxonbl. [IpakTHYeCKUM OrpaHHMYEHUEM ISl HUX SIBJISIOTCS MAapaMeTphl IEJTOYHbIX MAaTEPHUAIOB,
TAKUX KaK H3BECTb U OCTATKUM CTOYHBIX BOJ, M HEBO3MOXKHO AOCTHYb 3(P(PEKTUBHOrO U
CTaOWJIBHOTO Pa3MEILIeHUs] U XPAHEHUs 3arpsi3HUTENEH Ocaika, TAKUX KakK TSKeJble METalbl.
XOTsl OpraHUYecKHe XeJNUPYIOLIHe MaTepHuajbl CIIOCOOHBI BCTYNMATh B PEAKLMIO C TSIKEJBIMH
MeTajulaMi ¢ 00pa3oBaHreM ruaApo(OOHBIX, MATIOPACTBOPUMBIX XETAJIOB M MPE0OPA30BBIBATE HX
B Oonee craOuibHble (GOPMBbI, TEM CaMbIM, CHIJKasi TOKCHMYHOCTb W OWOHAKOIUIGHHE B
OKpY’KaroIlel cpene, OHU €1Ba JIM YJYYIIAOT arjlOMEpaTHYK CTPYKTYpPy MOUBBL 3(dexT
OTBEP KIEHHUS 3arPsI3BHEHHOTO OCaJKa HEYJOBJIETBOPUTENbHBIN, TO3TOMY 3arpsi3HEHHBIH OCaOK
HE MOKET CYHTAThCSl BBICOKOIPOYHBIM OTBEPKIEHHBIM MPOIYKTOM.

CYIIIHOCTD U3OBPETEHUA

[0006] BBuay BBIECKA3aHHOTO, LEJIbK) HACTOSINErO0 HW300pETEHHs  SIBIISETCS



obecrieueHne peLUpKyJINPOBAHHOTO MaTePUana, MoIy4aeMoro npu oopaboTke U peLUpKyIALHN
3arpsiI3HEHHOrO OCajiKa, U CIocoba ero MoIyueHHs, MO3BOJISIOIIEr0 HAJOoNro repMeTU3UPOBATh
3arpsA3HUTECIIN, TAKHUE KaK TAXKEIbIC METAJJIbl WU T.A., 3arpsA3HCHHOrO OCaJkKa, IIpU 3TOM,
PEeLHMPKYJIHPYEeMbIH MaTepual, Mojly4aeMblii pu 0OpaboTKe M PELUPKYJSIIUN 3arps3HEHHOTO
0Ca/IKa, XapaKTepU3yeTCsl BBICOKOW MPOYHOCTBIO HA CXKATHUE.

[0007] HacrosimmM wu3zo0pereHneM o0ecreunBaeTcsi pPeLUpKyJIUpyeMblil MaTepual,
HoJTy4aeMblid Tpu 00padoTke U PeLMPKYIILIH 3arPA3HEHHOTO 0Ca/iKa, KOTOPBIH M3TrOTOBJIEH U3

HNCXOOHBIX MAaTCPHUAJIOB, BKIIFOYAOIUX CICAYIOIUEC KOMITOHEHTbBI (B BECOBBIX qacmx):

Marepuai A 50-60 gacrent
BCIIOMOTaTeNbHbIN MaTepuan B 20-30 yvacren
CMELIAHHBIN MaTepuas 10-30 vacren

MaTepuas A BKJIFOYAET OCAJOK, UJIUCThIE OTIOKEHHS, 30JIbHYIO TTbLIb WU TIOYBY,

BCIIOMOTATEJIbHBIN MaTeprall B BKITFOYAET JKeNThIH MeCOK W/UJTH JKeJIe3HbINA MOPOIIOK; U

CMELIAHHBIN MaTepHal BKJIKOYAET, B BECOBBIX HacTAX, 85-99 yacTel nopTiaHaLIEMEHTa U
1-15 gacreii orBepxnaroiero areuta FUJIIBETON.

[0008] ITpennouturensHo, orBepskaaromuii areHT FUJIBETON Bkirouaer:

MUKDPOMIOPOLIOK JUOKCUAA KPEMHUS 20-30% Bec.
raieHas U3BeCTb 20-30% Bec.
XJIOPU/T MarHusl, XJOPU KaJIbLUs W/WIH KapOOHAT HATPHS 10-15% Bec.
JIUTHOCYIb(OHAT 10-15% Bec.
MUHEPAJI IPYIIITbl MOHTMOPUJIJIOHUTA 10-15% Bec.
COEIMHEHUE LIUPKOHHUS 10-15% Bec.; n

CYMMapHO€ COiepKaHue KOMIIOHEHTOB cocTasisieT 100%.

[0009] IIpennoYTHTENBbHO, JUTHOCYJIb(OHAT BKJIIOYAET JIUTHOCYJIb()OHAT HATPUS WIIH
JIMUTHOCYJIb(OHAT KaJus;, 1

COEAMHEHNE LIMPKOHUS BKJIIOYAET TUOKCHA LIMPKOHUS MK ruipodocdat HupKOHHMS.

[0010] TIlIpenmo4TrWTeNnbHO, CMELIAHHBIA  MaTepHall  MPUTOTOBJIEH  CIIOCOOOM,
BKJIFOHAIOLINM: OObEAMHEHNE W MEePEeMEIINBAHUE MTOPTIAHAIEMEHTa H OTBEPIKIAIOINErO areHTa
FUJIBETON c nonyueHneM CMEIIaHHOrO MaTepuana.

[0011] IlpenmouturenbHO, TeMmepaTrypa nepeMemnsaHus coctasisier 10-40°C, Bpems
nepemMelnnBanus cocrasiisier 100-150 muH.

[0012] ITpennouTuTenbHO, pa3Mep YacTHIL JKEITOrO MeCKa COCTaBIIsIET < 4 MM; U

JKEJIE3HBIN MOPOUIOK SIBJISIETCS] YyTYHHBIM [TOPOLIKOM € pasMepoMm dactul 150-500 Mxm.

[0013] IlpennouturenpHo, Marepuaid A xapakrtepusyercs senuuuHo pH 6,0-7.5 u
conep:kanueM Bonbl 40-60%.

[0014] Hacrosmum wu3o0pereHreM Takke 0OeCcnednBaeTcss Croco0 TMOMydYeHHs
OMHCAHHOTO  BBbIIIE PENUPKYJIHMPOBAHHOTO Marepuasa oOpalOTKM W PEeLUpPKYISILHUN
3arpsI3HEHHOr0 OCa/iKa, BKIIOYAIOIIUN CIEeAYOIUe CTa U1, HA KOTOPbIX:

A) OOBEOUHSIOT U TNEepeMEeIIuBAIOT MaTepual A, BCIIOMOTaTeNbHBIH Matepuaid B u



CMEIIaHHbII MaTepuall, nojiyvasl CMeCb MaTEpPUaJIOB,

B) monepraroT cmechb MarepualioB 3KCTPY3MOHHOMY (DOPMOBAHHIO C TOJNyYE€HUEM
TNIMHSHBIX TPaHyJl, BBIAEP>KUBAHUIO U CyIIKe C MOJy4eHHEeM MaTepuaja JOPOKHOTO IMOJIOTHA,
WIN WHXEKTUPYIOT CMECh MaTepuasioB B (POpPMbI pasiuyuHON KOH(UIYpaLUH, BBIAEPKUBAIOT,
BBIHUMAIOT U3 ()OpM, CHOBA BBIAEP)KUBAIOT C IOJIyUYE€HHEM PELHMPKYJIUPOBAHHOIO Marepuana
00pabOTKU U PELMPKYJISLIH 3arPS3HEHHOTO OCAIKA.

[0015] ITpeamouTHTeNbHO, HA CTaAuu A) TeMmeparypa OObeAMHEHUS U NepeMeLIHBaAHMS
coctasiisieT 10-40°C; Bpemsi oObeAMHEHUS 1 TiepeMeInnBanust coctasisierT 20-40 MUH.

[0016] ITpennoutuTenbHO, cTanus B) BKIIIOYaeT MHKEKTHUPOBAHHE CMECH MAaTEPHANIOB B
(opMbl paszaMYHON KOH(QUIYypaLUH, BbIOEpKHUBaHHE S5-7 nHEH, BbleMKYy M3 (OPM M CHOBA
BbIIEPKMBAHUE 3 HEAENH C TMOJIy4YeHHEeM pPeIHPKYJUPOBAHHOIO MaTepuana o0paboTku u
PELMPKYJISILUU 3arPsi3HEHHOT0 OCaIKa.

[0017] Hacrosimum wu3zoOpeTeHHeM OOeCTeunBaeTCs PEeHUPKYIHMPOBAHHBIA MaTepHal
00paboTKU U PELUPKYIISILUH 3arPsI3HEHHOTO OCaKa, N3TOTOBJICHHBIH U3 UCXOIHBIX MAaTEPUAJIOB,

BKJTIOYAIOIINX CIIEIYIOIINe KOMIIOHEHTHI (B BECOBBIX YaCTSIX):

Mmarepuai A 50-60 gacren
BCIIOMOTaTeIbHbIN MaTepuas B 20-30 yacren
CMELIAHHBIN MaTepua 10-30 vacren

MaTepuan A BKJIIOUAET OCAA0K, UIIUCTbIE OTJIOKEHUs, 30JbHYIO MbLIb UJIU [TOYBY,

BCIIOMOTATENbHBIN MaTepran B BKIIFOYAET JKeNThIM MeCOK U/WJIH JKeJIe3HbIN MOPOIIOK; U

CMELIAHHBIM MaTepHaJ BKJIKOYAET, B BECOBBIX 4acTsAX, 85-99 yacTel nopTiaHaLieMEeHTa U
1-15 gacreii orBepaxknaromero arenra FUIIBETON.

[0018] B cooTBeTCTBUM C HACTOSIIMM U300pETeHHEM, CMEIIAHHBINA MaTeprai o0pasyer B
npoLecce OTBEPKISHUS U CTAOWIM3ALMN UHIPEANEHT STTPUHIUT, KOTOPBIH TpaHCHOPMHpPYET
OONbLIOE KOJMYECTBO BOIBI OCaAKa B KPUCTAUIMYECKYIO BoAy, dddexkTuBHO mpenorBparnas
BO3HUKHOBEHHE TaKUX YCJIOBUH, KaK pa3MOpakMBaHHE, PACTBOPEHHUE U T.II., TAK YTO T'OTOBBIH
PEeLMPKYJIHUPOBAHHBIA MaTepHal mociie oOpadOoTKM MMeeT CTaOWJIbHbIE XUMHUYECKHE CBOMCTBA,
o0nazaeT XUMHUYECKOH CTOMKOCTBIO M TIPEBOCXOJHONH M3HOCOCTOHKOCTBIO. B TO k€ Bpemsi, 3TOT
UHTPEIUEHT OKAa3bIBAET IOJTOCPOYHOE CTAOWIM3HMpPYIOLIEee AEHCTBHE HAa TSDKENble METaJlIbl,
SIBJISIIOINMECS 3arps3HUTENSIMU OCajika, U MOXKET JOJIroe BpeMs NpeNoTBpallaTh BbIMbIBAHUE
TSDKEJIBIX METAJUIOB B OKpy karoIyro cpeny. Ocanok nocine o6paboTKH € LEeTbI0 OTBEPIKICHHS 1
CTa0MIIN3aLMHU UCTIONB3YIOT JISl POM3BOIACTBA PELMPKYINPOBAHHOIO MaTepuaia oOpaboTKu U
PELMPKYJSIMN 3arPSI3HEHHOTO OCAJNKa, MOJyYaeMblii MPOAYKT OOJafaeT BIOJHE JOCTaTOYHON
MPOYHOCTBIO Ha CXKaTHE.

[0019] PenmpkynupoBaHHBIM MaTtepuan OOpabOTKM W PELHUPKYJSLHUHA 3arps3HEHHOTO
OCaJKa, COOTBETCTBYIOIIMH HACTOSIEeMy H300peTeHHIO, OTBe4YaeT TpeOoBaHUEM Oe30MacHOM
00paboTKM W PEUMPKYJSLHMH 3arps3HEHHOrO Ocaika. TeXHOJOrHYEeCKHH MpOoLece SBIAETCS
IPOCTBIM, SKOJIOTUYECKH YUCTBIM U O€30MacHbIM, MO3BOJISET NMPOBOAUTH 00pabOTKy Ocajgka Ha
mecre, 0e3 00e3BOKMBAaHUS NMyTeM (QUIBTPALMM IOJ AAaBJIEHHMEM WM TPAHCIOPTUPOBKHM Ha

nampHUue  paccrosiHusA.  Cnoco® MpoW3BOACTBA  PELIUPKYJMPOBAHHOIO — Marepuana  He



NPEeAyCMaTPUBAET BBICOKOTEMIIEPATYPHOIO CIEKAHUS, TOps4Yell IITaMIIOBKH, Pe3KU U T.II. U
no3BoJsieT 3GPEKTUBHBIM 00pa30oM CHHM3HTb PHCK BTOPUYHOIO 3arpsi3HEHHs] M PacXOJOBaHUE
SHEpPruu Ha 00paboTKy.

[0020] Pe3ynbraThl S5KCIIEPUMEHTOB, B KOTOPBIX KOMIOHEHTB! AOOABISAIM B PA3IMUHBIX
IPOMOPLMSAX, YKA3bIBAIOT, YTO MOCJE TOrO, KaK PEeLUPKYJHUPOBAHHBIA MaTepuai oOpaboTku u
PELUMPKYJSILIMUA  3arPsA3HEHHOrO  0CajKa, W3TOTOBJIGHHBIH M3 CMELIAHHOTO MaTrepuala,
BBIICPKUBAIN B T€HH Oojiee 4 Henmenb B coorBercTBUM co crocodom Solid Waste Leaching
Toxicity Leaching Method Sulfuric Acid-Nitric Acid Method (HJ/T 299-2007), koHUeHTpauus
TSDKEJIOTO METaJljia B 3KCTpakTe Oblla HAMHOIO Huke Tpedyemoli no crangapty Hazardous waste
identification standard Leaching toxicity identification, u 3kcTpakT He 00Jaman TOKCUIHOCTBIO.
ITpu sToMm, 3adukcupoBanHas koHIeHTpauuss Cu He mpesblmaia 3,79 mr/n, 3aduKCUpOBaHHAS
KOHLIeHTpauuss Zn ©He mpesbimana 10,23 wr/n, 3adukcupoBaHHas KOHIeHTpauusi Pb He
npesbimana 1,12 wmr/n, 3aduxcupoanHas koHueHrpauwst Cd nHe mnpespimana 0,87 wmr/m,
3aukcupoBanHas koHueHTpauuss Cr He mpeeblmana 1,23  wr/m, 3adukcupoBaHHAS
kKoHIeHTpauuss Ni He mnpesbimana 1,27 wmr/n, 3aduxkcupoBaHHash KOHLEHTpamms As He
npesbimana 0,21 mr/n, u 3apuxkcuposanHas koHueHTpauus Hg He npespimmana 0,0002 mr/.

[0021] B To ke Bpems, TOJydyaeMble pPELUPKYJUPOBAHHBIE MaTepUalibl OONATArOT
NPOYHOCTHIO Ha cxatue bonee 3,3 MIla u no 6,82 Mlla, nocturast ypoBHsI IPOYHOCTH KUPIIHYA
MU30 u ypoBHsI IPOYHOCTH LIeMEHTHOro pactBopa M15 u Gonee B coorBercTBuu ¢ Technical
Regulations for the Application of Silt Perforated Bricks (JGJT 293-2013).

ITOAPOBHOE OITMCAHUE M30BPETEHM A

[0022] TexHuueckue pelIeHHs] HACTOSLIETO M300peTeHus Oojiee JOXOMYHUBO U IOJTHO
OMHUCaHbl HIDKE B OTHOLIEHWH BapUAHTOB €ro ocyuiectsieHus. OUeBUIHO, YTO OMNHCAHHBIE
BApUAHTBI OCYIIECTBJICHUS SIBIIIOTCS TOJBKO YaCTbO BAPHAHTOB OCYLIECTBJIEHUsS] HACTOSILErO
n300peTeHus, a He BCEMH BapuUaHTAMH €ro OCYLIeCTBIeHHs. Bce npyrue BapuaHTBHI
OCYIECTBIIEHHs] M300PETeHMUsI, TOJy4aeMble CIIEIHATUCTAMU B JAHHOH 00JAaCTH HA OCHOBAHHUHU
BAPMAHTOB OCYINECTBJICHHUS HACTOSIIEro H300peTeHHsi 0e3 M300peTaTeNIbCKOU NesITeIbHOCTH,
BXOJISIT B 00BEM HACTOSIIIETO H300PETEHUSI.

[0023] Hacrosimum wu3o0peTeHHeM OOeCTeunBaeTCs PEeLUPKYIHMPOBAHHBIA MaTepHal
00paboOTKM M PElUPKYJSLIUN 3arPsS3HEHHOTO OCaaKa, KOTOPBIH H3TOTOBJIEH M3 HCXOIHBIX

MaTepHajoOB, BKIFOYAKLINX CICAYIOIINE KOMIIOHEHTHI (B BECOBBIX UaCTX):

marepuai A 50-60 gacren
BCIIOMOTaTeNbHbIN MaTepuas B 20-30 yacren
CMELIAHHBIN MaTepua 10-30 vacrent

MaTepuasl A BKJIIOYAET OCAOK, UIUCThIE OTIOKEHHS, 30JbHYIO MbLUIb WU TIOYBY,

BCIIOMOTATeJIbHBIA MaTepHall B BKITFOYAET JKeNThIi MeCOK /U JKeJIe3HbINH MOPOIIOK; U

CMELIAHHBIM MaTEpHUAJ BKIIIOYAET, B BECOBBIX 4acTsX, 85-99 wacTell mopTianaLeMenTa u
1-15 uacreii orBepkaatomero areita FUJIIBETON.

[0024] B cooTBeTCTBMM C HACTOSIIIUM H300pETEHHEM, HCXOAHbIE MaTepHalbl IS

MOJIyYEHUs] PELUPKYJIUPOBAHHOTO MaTepuaia OOpa0OTKH U PELUPKYJSLUN 3arpsi3sHEHHOTO



ocanka BKJIrOuUaroT marepuan A. Jlons marepuana A coctaBisier 50-60 BecoBbix uacTeil. B
HEKOTOPBIX BapUAHTaX OCYIIECTBIICHUS M300pETEHUs] Marepuan A MPUCYTCTBYET B KOJMYECTBE
50 unu 60 BecoBbIX uacTel. Marepuan A BKIJIIOYUAET OCAAOK, WIMCTbIE OTJIOXKEHUs, 30JIbHYIO
IBUTb WM TIOYBY. B HEKOTOPBIX BapHaHTaX OCYIIECTBJIEHHS HACTOSIIETO M300pETeHHsT 0CaIoK
SIBJISIETCSL OCAJKOM, 3arps3HEHHBIM TSsDKENBIMH MeTajulaMu. B COOTBETCTBUM C HACTOSIIIUM
u300peTeHNeM, HET ONpEeNeNIeHHbIX OrPpaHMYeHUH Ha UCTOYHHMKU U KATErOPHH 3arpsi3HEHHOTO
TSDKEJIBIMU METaJIJIaMU OCaJIKa, WJIMCTBIX OTJOKEHUM, 30JbHOM MbUIM U MO4YBBL. B HEKOTOpBIX
BapHaHTaX OCYINECTBJICHHUS HACTOSINEr0 M300peTEHHUs] 3arps3HEHHbIA TSDKEIbIMUA MeETaJJIaMH
OCaJIOK SIBJISIETCS] PEUYHBIM OCAJIKOM.

[0025] ConepsxaHue BOAbI B MaTepuaje A CylLIeCTBEHHO U3MEHSETCsl B 3aBUCUMOCTH OT
HUCTOYHHMKA U OKpYXKarIuX ycjaoBuil. Tak, mepen MCMonb30BaHWEM Marepuand A TMOABEPTarOT
€CTECTBEHHOMY OO0€3BOKMBAHHUI) WJIM HMCKYCCTBEHHOMY YBJIAJKHEHUIO C LIEJBIO JTOCTHKEHHUSI
conepxxanusi Bonbl 40% - 60%, TeM cambiM, mojy4asi MmaTepuan A ¢ coxepkanuem Boasl 40% -
60%. A UMEHHO, €CJIi COep KaHNE BOJbI B MaTepHuaie A He COOTBETCTBYeT auamna3oHy ot 40%
1o 60%, conepskanue Boabl 1oBoAAT 10 40% - 60% myTeM eCTeCTBEHHOTO 00e3BOKUBAHHS WITH
HUCKYCCTBEHHOT'O YBJIAXKHEHUS, TTOCJIE Yero MaTepual A CMEINBAIOT C APYTUMHU MaTepuaiamu. B
HEKOTOPBIX  BapHaHTaX  OCYIIECTBJICHHUS  HACTOSIIEro  u3oOpeTeHWs:  Marepuan A
XapaxkTepusyercs copepkanreM Boabl 55%.

[0026] B HEKOTOPBIX BapuaHTaX OCYLIECTBJICHUS HACTOSIIErO M300peTeHusI MaTepuan A
xapakrepusyercst Benmuuunon pH 6,0-7.5.

[0027] B HEKOTOpBIX BapUaHTaxX OCYIIECTBJIECHUS HACTOALIET0 H300PETEHHs] OCaIOK
xapakrepusyercss BenuuuHOM pH 6,2-7,26. B HEKOTOpBIX BapuaHTaxX OCYLIECTBJIECHUS
n300peTeHnst OCalok Xapakrepusyercs enuunHon pH 6,2, 6,8, 7.2, 7,1, 7,17 uwim 7,26, B
HEKOTOPBIX BapHAHTaX OCYIIECTBJCHUS HACTOALIErO H300PETEHUs] OCAIOK XapaKTepU3yeTCs
conepskanueM Boabl 51%, 58,9%, 53,5%, 56,0%, 60%, 71% wumu 80,4%.

[0028] B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS HACTOALIEr0 W300pEeTEeHHs] OCaIOK
CONIEPIKUT TsiKeJble MeTalibl, @ uMeHHO, comepxkut Cd, Hg, Cu, Pb, Cr, Zn, Ni u As.

[0029] Conepskanue Cd B ocanke cocrasisier 0,21-36,4 mr/kr. B HEKOTOPBIX BapHaHTax
ocyuiecTBiieHus: n3odperenusi conepskanue Cd cocrasnsier 0,69 mr/kr, 0,38 mr/kr, 0,22 mr/kr,
0,21 mr/kr, 1,76 mr/xr, 36,4 mr/xr unu 2,03 Mr/Kr.

[0030] Conmep:xanne Hg B ocanke cocrapisieT 0,122-14,6 mr/kr. B HEKOTOpPBIX BapuaHTax
ocyuiecTBiieHUs: n3o0perenus comep:kanue Hg coctaBmser 0,166 mr/kr, 0,167 wmr/kr, 0,122
Mmr/kr, 0,265 mr/kr, 14,6 mr/kr, 10,7 mr/kr v 8,63 MI/KT.

[0031] Conepsxanne Cu B ocangke coctapisier 51-243 mr/kr. B HeKOTOpBIX BapHaHTax
ocyuiecTBiieHUs1 u3o0perenus: conepxkanue Cu cocrasisier 145 mr/kr, 75,3 mr/kr, 80,1 mr/kr,
51,0 mr/kr, 153 mr/kr, 243 mr/kr unu 126 Mr/kr.

[0032] Conepxanne Pb B ocamke cocrasisier 28,8-210 mr/kr. B HeKOTOpBIX BapHaHTaX
oCyIIeCTBIIeHUs] u300peTeHus: conepskanne Pb cocrasmsier 42,3 mr/kr, 41,9 mr/kr, 44,3 mr/kr,
28,8 mr/kr, 163 mr/kr, 152 mr/kr wiau 210 mr/kr.

[0033] Comepxanmne Cr B ocanke cocrapisieT 56,6-202 mr/kr. B HEKOTOpBIX BapuaHTax



ocymecTsiieHus: n3odperennst comepxkanne Cr cocrasisier 202 mr/kr, 62,1 mr/kr, 114 mr/kr,
56,6 mr/kr, 67 mr/kr, 78 Mr/kr uiau 68 MI/KT.

[0034] Conepskanue Zn B ocanke coctasysieT 188-1010 mr/kr. B HEKOTOPBIX BapuaHTax
OCYIIeCTBJIEHUs] U300peTeHust coaep:kanue Zn cocrasisier 497 mr/kr, 390 mr/kr, 325 mr/kr, 188
mr/kr, 897 mr/kr, 1010 mr/kr wnu 655 Mr/kr.

[0035] Conepsxanrie Ni B ocanke coctaBisieT 36,1-94 mr/kr. B HEKOTOpBIX BapuaHTax
ocyuecTBieHust u3oOpereHust conepxkanue Ni cocrasisier 93,5 mr/kr, 36,4 mr/kr, 49,7 mr/kr,
36,1 mr/kr, 47 mr/kr, 79 mr/xr uiau 38 MI/Kr.

[0036] Conepskanue As B ocaake coctaBisier 6,87-18 mr/kr. B HEKOTOpBIX BapuaHTax
OCYIIECTBJICHUS] N300peTeHus: conepskanue As cocrapinsier 15,7 mr/kr, 6,87 mr/kr, 11,7 mr/kr,
6,98 mr/kr, 17,9 mr/kr, 10,7 mr/kr unu 8,63 Mr/Kr.

[0037] B cOOTBETCTBHMH C HACTOSIIIUM H300pETEeHNEM, WCXOIHBIA MaTepuan Jyis
NOJIYYCHHUST PELMPKYJIUPOBAHHOTO MaTepuasa 0OpabOTKH W PEelMPKYJSIIUH 3arpsi3HEHHOTO
OocaJKka Tak)Ke BKJKOYAeT BCIIOMOraTesbHbI Marepuan B. BcecmomorarenbHblli MaTepuan B
npucyTcTByeT B konndectse 10-30 BecOBBIX yacTell. B HEKOTOPBIX BapHaHTax OCYLIECTBJICHUS
HACTOSIIET0 M300pETeHHs] BCIIOMOTATEeNbHBIM Marepuan B mpucyrcrByer B kommuectse 20
BECOBBIX 4acTell unu 30 BeCOBBIX 4yacTed. BecrnomoraTtenbHelli MaTepuan B BKIIIOYAET KENThIN
NIECOK W/WJH JKEJIE€3HBII MOPOIIOK.

[0038] B HEKOTOpBIX BapHaHTaX OCYIIECTBJIEHUS HACTOSLIET0 HM300pPETEHUs KENThIH
MIECOK XapaKTepu3yeTcs pasMepoM yacTull < 4 MM. B HEKOTOpBIX BapuaHTax OCYILECTBICHMUS
HACTOSIILET0 M300peTeHUsl JKENEe3HBbIH MOPOIIOK MPEACTaBisAeT COOON YyryHHBIH MOPOLIOK C
pasmepom uyactuiy 150-500 MxMm. B COOTBETCTBHM € HACTOSIOUM H300pETEHHEM, HET
ONpPEAENICHHBbIX OIPaHWYEHUH HA HUCTOYHMKU M KAaTErOPUU SKEJATOrO IeCKa U JKEJIE3HOTO
MOPOLIKA, KOTOPbIE ITOBCEMECTHO MPEACTABIEHbI Ha PHIHKE.

[0039] Hcxonmuble MaTepuaibl [IJsl MOJYyYEHUS PELUPKYJIUPOBAHHOTO MarepHuaia
00pabOTKM U PELUPKYJSIIMU 3arPsS3HEHHOrO OCAaKa AOMOJHHUTENbHO BKIHOYAT CMEIIaHHBIN
matepuan. CMmelnaHHbIi MaTepuajl MpHUCYTCTByeT B koiuuecTBe 10-30 BecoBbix uacteil. B
HEKOTOPBbIX BapUAHTAaX OCYLIECTBIEHHS HACTOALIETO H300pEeTeHHs CMEIIaHHBIH MaTepHa
MIPUCYTCTBYET B KonndecTBe 10 BecoBbIX HacTel, 20 BecOBbIX yacTel nin 30 BECOBBIX YacCTeH.

[0040] B coOTBETCTBUU C HACTOSIIIUM H300pPETEHUEM, CMEIIIaHHBIA MaTepHall BKJIFOYAET,
B BECOBBIX 4acTsAX, 85-99 wacrell mopriaanauemeHta U 1-15 wacTell OTBepKIAIOIIErO areHTa
FUJIBETON.

[0041] OTeepsxnatommii arenT FUJIIBETON Brmtovaer:

MUKDPOMNOPOLIOK JUOKCUAA KPEMHUS 20-30% Bec.
raieHas U3BeCTb 20-30% Bec.
XJIOPU/T MarHUsl, XJOPU KaJIbLUs W/WIH KapOOHAT HATPHS 10-15% Bec.
JIUTHOCYJIb(OHAT 10-15% Bec.
MUHEPAJI FPYIIILl MOHTMOPUJIJIOHUTA 10-15% Bec.

COEIMHEHUE LIUPKOHHUS 10-15% Bec.; u



CyMMapHO€ COZIep>KaHue KOMIIOHEHTOB cocTaBysieT 100%.

[0042] CmewmaHHBI MaTepuaj HACTOSINEr0 M300pETEeHUs] BKIIIOYAET MOPTJIAHALIEMEHT.
Copnep:xanue NMopTiIaHALEMEHTa cOcTaBisieT 85-99 BecoBbIX yacTeld. B HEKOTOpBIX BapuaHTax
OCYIIECTBJIEHHs] HACTOSINEro H300peTeHHs COoAeprKaHue IMOPTIAHLEeMEHTa COCTaBisieT 85
BECOBBIX 4acTel, 92 BeCOBBIX HacTU WUIM 99 BECOBBIX HacTel. B COOTBETCTBUU C HACTOALIUM
u300peTeHneM, HET  ONPENeJeHHbIX  OrpaHMYEHW HAa  HMCTOYHHUKH M KaTeropuu
NOPTJAHALEMEHTa, KOTOPbI MOXKET TPEACTaBIATh €000 OOBIYHBIN MOPTIAHILEMEHT,
MPENCTABICHHBINA HA PBIHKE.

[0043] CwmemaHHbIii MaTepuaj HACTOSIIEro W300pPETEHHs MOMOJHUTEIBHO BKJOYAET
orBepxknaromuii arentr FUJIBETON. Copepskanmne otsepxknatomero arenra FUJIBETON
cocraBisieT 1-15 BecoBbIX uacTeldl. B HEKOTOpPBIX BapuaHTax OCYIIECTBJICHHMsS] HACTOSLIETO
uszobpetenus conepskanue oreepknaromiero arenra FUJIIBETON cocraisieT 1 BECOBYIO 4acTh,
8 BECOBBIX HacTel Ui 15 BECOBBIX HacTeil.

[0044] Oteepxxnatommii areHT FUJIBETON cogepskutr 20-30% Bec. MHKpPOIMOpPOIIKA
OUOKCHA KpeMHHsi. B HEKOTOpBIX BapHaHTAaX OCYIIECTBJCHHS HACTOSIIEro H300peTeHus
conep:kaHue MUKPOTIOPOINKA AUOKcHAa kpeMHus coctaisieT 20% Bec. unu 30% Bec. [lopormok
OUOKCHIA KPEeMHHs MOKeT OBICTPO BCTyNHaTh B PEAKIMIO ¢ BOAOH B Ocanke, mpeodpasys
OonblIOE KOJMYECTBO BOABI B OCAaAKe B KPHUCTALUIMYECKYIO BOAY, M TIIOCTETIEHHO €€
CTa0MIIN3UPOBATh.

[0045] Oreepxkpatomuii arenTr FUJIBETON pononnutensHo coxpepxut 20-30%
raieHol W3BeCTH. B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS HACTOSALIErO H300peTeHHs
cofiep;kaHue rameHoi ussectu cocrasnsger 20% Bec. unu 30% Bec. I'amenas u3BecTb, KOTOPYIO
TaK)K€ HA3bIBAIOT FUAPOKCHU] KaJIbLIUsL, BO3JEHCTBYET Ha OCAOK HapsiAy C MOPOLIKOM JTHOKCHIIA
KPEMHHsI, B pe3yJIbTaTe 4ero Boja ObICTPO KOATYJIHPYETCs, U OCAIOK OTBEPIKAALTCS.

[0046] Ortsepxxpatomuii arenT FUJIBETON nononnurensHo conepxkur 10-15%
XJIOpUIa MAarHusi, XJIOpuUAa KaJblusi W/uid KapOoHaTa HaTpus. B HEKOTOpPBIX BapHUaHTaX
OCYIIECTBJICHUS] HACTOSIIEr0 H300pETEHHUs COIep:KaHWe XJIOpHUIa MarHus, XJOPHAa KaJIbLIHsI
u/vuu kapOoHaTta Hatpusi coctaisier 15% Bec. win 10% Bec. XJI0pua MarHusi ¢ BOIOH MOXKET
oOpasoBsiBaTh xjopun rexkcaruapat maraus (MgCly-6H>O). Xnopun kanbuus o0pa3yeT ¢ BOIOH
xjopun auruapat kanbiwms (CaCly-2H>0). KapOoHat HaTpus TakKe HA3bIBAIOT COMOW. DTH TpU
BelecTBa 001anar0T 3(PPEKTOM MPOTUBONEHCTBHS 3aMEP3aHUIO M TIEPErPeBY M MOTYT BCTYIATh
B peakuuo ¢ docdaroM, CHIMKATOM, KapOOHATOM U T.MI. B OCAJKE, BBI3bIBASI OCAKIEHUE, TEM
caMbIM, OTBEp3KIasi OCAJIOK, MpeAoTBpalasi 0Opa30BaHKe TPELUIUH MPHU OBICTPOM OXJIAXKIEHUU U
MUPOJIN3 MOJYYEHHOTO MPOAYKTA, B TO YK€ BPeMsl, CTAOUIIM3UPYIO B OCAJIKE COOTBETCTBYIOIINE
BELIECTBA.

[0047] Orteepxknatommii areHT FUJIBETON pomonautensho coxpepxut 10-15%
JurHocyiab(poHaTa. B BapmaHTax OCYINECTBJICHHS HACTOSINEro M300PETEeHHs JIMTHOCYJIb(pOHAT
BKJIIOYAET JIMTHOCYJIb(OHAT HATPUS WM JIMTHOCYJb(OHAT Kaiws. B HEKOTOpBIX BapHaHTaxX
OCYIIECTBIIEHHsI HACTOSIIEro H300peTeHNUs coep kaHue IUrHocy b oHaTa cocrasisieT 15% Bec.

wm 10% Bec. JlurHocynbdoHaT npencTarisier coOOH ONMH M3 BUAOB MHOTOKOMIIOHEHTHOTO



MaKpOMOJIEKYJSIPHOTO  MOJMMEPHOTO  aHMOHHOTO  IMOBEPXHOCTHO-aKTHBHOIO  BELIECTBA,
JKCTparupyeMoro u3 apeBecHHbl. OH MoxeT 3(QeKTHBHO CBs3bIBATE BOAY B OCAJKE,
XeJUPOBaTh M CTAOMIM3UPOBATh B OCAJIKE TSDKENIbIE METAJUIBl U, B TO K€ BpeMs, IPOU3BOIUTH
OTBEP>KACHUE U CTAOUIIM3ALNIO OCANKA.

[0048] Ortsepxxpatomuii arenT FUJIBETON nonomnurensHo conepxkur 10-15%
MUHEpajia IPynnbl MOHTMOPUUIOHUTA. B HEKOTOpBIX BapHaHTaxX OCYLIECTBJIEHUS HACTOSLIETO
n300peTeHust cofepkaHne MIUHEpaja IPyIbl MOHTMOPHIUIOHNTA cocTaBisieT 15% Bec. mm 10%
Bec. MuHepan Trpymnmbl MOHTMOPHJUIOHHTA, TakK€ HMEHYEeMbII MHKPOKPHUCTAJUINYECKUM
KAOJIMHUTOM, TPEACTaBisieT co0oi OauH M3 BHAOB mpupoaHoro ¢ocdarHoro muHepana. OH
MokeT 3((eKTUBHBIM 00pa3oM BO3IEHCTBOBATH HA PA3JIMYHbIE BUIbI KATHOHOB METAJUIOB B
ocajke, urpasi posib 3p(HEeKTHBHOTO U AOJITOBPEMEHHOI'O CTa0UIH3aTOpa.

[0049] Orteepxknatommii areHT FUJIBETON pomonautensho coxmepxut 10-15%
COEMHEHUs] IIMPKOHMA. B BapmaHTax OCYILIECTBJIEHHS HACTOSIIErO M300PETEHHs COCIUHEHHE
LIUPKOHMUSI MPENCTABIISAET COOOH AUOKCUI UPKOHUS WK THApodochaT HUPKOHUA. B HEKOTOPBIX
BAPUAHTAaX OCYIIECTBJIEHUS HACTOALIETO H300PETEHHs CONEp’KaHHE COENUHEHHs LMPKOHUS
coctaBysier 15% Bec. wm 10% Bec. CmemmBaHue IUOKCHIA LUPKOHHUA wiu runppodocdara
LIUPKOHMSI C OCAJKOM MOXKET CIIOCOOCTBOBATh YCTPAHEHUIO BIIMSIHUS KHUCJIOTHI UM OCHOBAHUS,
YBEJIMUYEHHUIO JKECTKOCTU U MPOYHOCTH PELMPKYJIMPOBAHHOIO MaTepuala U YBEJINYEHHUIO CPOKa
CITy>KObI MaTepHuaia.

[0050] B cooTBeTCTBMYU C HACTOSIINM H300PETeHUEM, CMEIIaHHbIN MaTepHall B IpoLecce
OTBEP)KACHUS U cTabunm3auuu oOpa3yeT MHIPEOUEHT STTPUHIUT, KOTOPBIH TpaHCHOPMHUPYET
OoNbLIOE KOJMYECTBO BOIBI OC3AKa B KPUCTAJUIMYECKYIO BoAy, d(ddexTuBHO npenorsparnas
BO3HUKHOBEHHE TaKUX YCJIOBHUH, KaK Pa3sMOpakMBaHHE, PACTBOPEHHUE U T.I., TAK YTO FOTOBBI
pPeLUpPKYJINPOBAHHBIN MaTepuan mocie o0paboTKH MMeeT CTaOMIIbHbIE XUMHUUYECKHe CBOMCTBA,
o0nasaeT XUMHUYECKOH CTOMKOCTBIO M IIPEBOCXOIHONH M3HOCOCTOHKOCTBIO. B TO ke Bpems, 3ToT
UHTPEIUEHT OKa3bIBAET IOJTOCPOYHOE CTAOWIM3HMpPYIOLIee ISHCTBHE HA TSDKENble METaJlIbl,
SIBJISIIOINMECS 3arps3HUTENSIMU OCajika, U MOXKET JOJIroe BpeMs NpeNOTBpallaTh BbIMbIBAHUE
TSDKEJIBIX METAJUIOB B OKpy karoIyro cpeny. Ocanok nmocie oOpaboTKH ¢ LEebI0 OTBEPIKICHHS 1
CTa0WIN3aLMU UCTIONB3YIOT JJIsl IPOM3BOJACTBA PELMPKYJIUPOBAHHOIO MaTepuaia oOpaboTKu U
PELMPKYJSIMU 3arPSI3HEHHOTO OCANKa, MOJyYaeMblid MPOAYKT OOJafaeT BIOJHE JOCTaTOYHON
MPOYHOCTBIO Ha CIKaTHE.

[0051] B HekOTOpBIX BapHaHTaX OCYILIECTBIEHHsS HACTOSIIETO  H300pETEHHs
oreepknatomuii arenT FUJIIBETON mpencrasisier coboii oteepskaarommii areHT FUJIBETON
npousBoacTBa CREATE SYSTEM CO., LTD, Anonus.

[0052] HacrosmmuM u300peTeHHEM TaKke OOECIIeYNBAETCS CIIOCO0 IMOJyUeHHs
OMMCAHHOTO BBILIE CMELUIAHHOTO MaTepuaa, BKIIOYAIOIUN CleAyoIUe CTalu1, Ha KOTOPbIX:

OOBEOUHSIOT U TLIATENBHO MEPEMENINBAIOT MOPTIAHILEMEHT U OTBEP)KOAIOIIUN areHT
FUJIBETON c nonyueHueM CMEIIaHHOIO MaTepuana.

[0053] KoMIIOHEHTB! U MPONOPLUU UCXOJHBIX MATEPHAJIOB TE K€, YTO YKa3aHbI BbILLIE, U

3A€CH HE MMOBTOPSAIOTCA.
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[0054] B cooTBercTBMM € HACTOSIIIUM HU300peTeHHEM, CIOCOO  MOJIydeHUs
oteepxnarouiero areura FUJIBETON e umeer onpeneneHHbIx orpaHndeHnil. OTBep:KaaroLuii
arenT FUJIBETON MOXHO MOJNy4YUTh IyTEM HEMOCPEACTBEHHOTO CMELIMBAHUS KOMIIOHEHTOB
oreepxnatomero arenta FUJIBETON. IlpenmoururenbHO, cnocoO0 BKIIOYAET, CHadala,
nobaByieHHE MOPTIAHALIEMEHTA, HAYAJIO MepeMEeLINBaHUs, 3aTeM, 100aBIeHHe OTBEPIKIAI0INEro
arenra FUJIBETON, mnpopookeHHe mNepeMelMBaHUs W CMELIMBAHME KOMIIOHEHTOB C
MOJIy4€HUEM CMELIAHHOIO MaTepHala.

[0055] B HekoTOpbIX BapHaHTaX OCYLIECTBJIEHHsS HACTOSIIErO  H300peTeHHs
TeMrepaTrypa CMEIIMBaHUA KOMIOHEHTOB coctaBisier 10-40°C. B HeEKOTOpbIX BapHaHTax
OCYIIECTBJICHUS] U300PETEHUsS] TEMITEPATypa CMEIIUBAHUS KOMIIOHEHTOB cocTasjisier 20°C, 30°C
wii 35°C. B HEKOTOpBIX BapUaHTAaX OCYIIECTBJICHUS HACTOSILIEr0 HW300pETeHUs BpeMs
CMELIMBaHUs KOMIIOHEHTOB cocTasisieT 100-150 MuH. B HEKOTOpBIX BapuaHTax OCYLIECTBJICHUS
u300peTeHNs BpeMsi CMEIIMBAaHMsI KOMITOHEHTOB coctaiisieT 100 muH, 130 muH wim 150 mMuH.

[0056] B HekOTOpBIX BapHaHTaX OCYLIECTBJIEHHsS HACTOSIIETO H300pETEHHs
YCTPOHCTBOM JJIsl CMELIMBAHUST KOMITOHEHTOB SIBJIIETCSl V-00pa3Has Mellaka.

[0057] B HEKOTOpBIX BapHaHTaX OCYLIECTBJIEHHsS HACTOSIIETO  H300pETeHHs
PELMPKYJIHUPOBAHHBIA MaTepral OOpabOTKHM M PEHMPKYJSLUH 3arps3HEHHOTO OCagKa MOXKET
SBJIATBCSI MAaT€PUAJIIOM JOPOXKHOTO IIOJIOTHA MJIM HSKOJIOTUYHBIMU  TeppOpUPOBAHHBIMH
KUPIMYaMH JJIs1 OOJIUIIOBKH PEUHBIX O€peros, MIIMTKAMU AJISl ITAPKOBBIX JOPOXKEK M T.II.

[0058] PemmpkynupoBaHHBIM Martepuan OOpabOTKH W PELHUPKYJSILUUA 3arps3HEHHOTO
ocaznka, obecreunBaeMblii HACTOSIIUM M300pETEeHUEM, XapaKTEePHU3YyeTCsl BBICOKOH MPOYHOCTHIO
Ha CxaThe, CTaOWIbHOM (ukcaumell 3arps3HUTENel, HE BBIMBIBAIOIIUXCS TOJITrO€ BpeMs, U
MOJKET ObITh UCIOJIB30BAH B NpeNeax OJHOM ONpeneseHHON U pa3o0IIeHHbIX MECTHOCTEH s
SKOJIOTHYHON OOJIMIIOBKM pEYHBIX OEeperoB, MOIIEHUs IapKOBBIX JOPOKEK, B KayeCTBe
MaTepuaa JOPOKHOrO MOJIOTHA U T. 1.

[0059] Hacrosmum u3o0peTeHreM Takke O0OeCredynBaercs Crnocod MOJyyYeHUs
OMUCAHHOTO  BBbIIE PEHUPKYJIHMPOBAHHOTO Marepuasa oOpalOTKM ¥ PEeLUpPKYISILHUA
3arpsI3HEHHOIO OCAJIKa, BKIIOYAOIINUN CIEAYIOIINUE CTauN, HA KOTOPBIX:

A) OOBEOMHSIOT W TMEepEeMEeINUBAIOT MaTepual A, BCIIOMOTaTeNIbHBIH Matepuail B u
CMELIaHHBIN MaTepuall, Noay4asi CMECb MATEPUAIOB,

B) monepraroT cmechb MarepualioB SKCTPY3MOHHOMY (DOPMOBAHUIO C TIONyYE€HUEM
TJIMHSHBIX TPaHyJl, BBIIECPKUBAHUIO U CYLIKE C MOJYYEHHUEM MaTepuaja JOPOKHOIO MOJIOTHA,
WIN WHXEKTUPYIOT CMECh MaTepuasioB B (POPMBI pasiUuHOW KOH(UTYpPALUH, BBIAEPIKUBAIOT,
BBIHUMAIOT U3 ()OpM, CHOBA BBIAEPIKUBAIOT C IMOJIyUYEHHEM PEIHMPKYJIHPOBAHHOIO Marepuayia
00pabOTKH U PELUPKYJISILUH 3arPS3HEHHOTO OCAIKa.

[0060] B sTom criocobe mosydeHuss KOMIIOHEHTBI U COJEPKaHNe KaKIOTO U3 UCXOIHBIX
MaTEPHAJIOB T€ XK€e, YTO YKa3aHbl BbILIE, U 31€Ch HE TOBTOPSIFOTCA.

[0061] B HekoTOpBIX BapHaHTax OCYLIECTBJIEHHsS HACTOSIIETO H300pETEHHs
TeMIieparypa oObequHeHus] U nepemMemnBanus cocrasisier 10-40°C. B HEKOTOpBIX BapHUaHTax

OCYIIECTBJIEHUsS] N300peTeHHs TeMrieparypa oObequHEHUs U nepemernnBanus cocrasisier 20°C
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wim 35°C. B HEKOTOpBIX BapUaHTAaX OCYIIECTBJICHUS HACTOSIIEr0 H300pETeHUs BpeMs
oObenuHeHNsT MW TmepeMelnnBaHus cocraBiasier 20-40 muH. B HEKOTOpBIX BapuaHTax
OCYILECTBIIEHHs] N300peTeHUsI BpeMsi OObEIUHEHUS U NepeMeIInBaHus coctaBisieT 30 MUH Win
40 muH. B HEKOTOpBIX BapHaHTaxX OCYLIECTBJIEHHs HACTOSINEro M300peTeHus oObeaNHEeHHe U
NepeMeIMBaHNue OCYLIECTBIISIIOT B TOPU3OHTAIbHON MEIIAJIKE.

[0062] Tlocie monyueHUs: CMECH MaTepHaioB, SKCTPY3UOHHOTO ()OPMOBAHHUS CMECH
MaTepUaIOB C MOJYYEHUEM TJUHSHBIX TPaHyJ, BBIIEPKUBAHUSA U CYIIKH C IOJy4YeHHEM
Marepuaga JOPOKHOTO TOJIOTHA, WM HHXKEKIHUH CMECH MaTepHasioB B (HOPMBI pa3IMIHON
KOH(Urypaluu, BbIIEPKUBAHHSA, BBIEMKH U3 (POPM, MOBTOPHOTO BBIAEPKHBAHUS IOJNYYArOT
PEeLUPKYJIHUPOBAHHBIN MaTeprai 0OpabOTKU M PELUPKYJISILIMU 3arPS3HEHHOTO OCa/IKA.

[0063] ITepBbiii criocod 0O0pabOTKU CMECH MAaTEPHANIOB BKIIFOYAET:

SKCTPY3UOHHOE (POPMOBAHHE CMECH MATEPUAIOB C TOJYYEHHUEM IJIMHSHBIX TPaHYJI,
BbIJIEP’)KUBAaHUE U CYLIKY C MOJIy4eHHEeM MaTepuaja JOPOKHOIO MOJIOTHA,

[0064] B HeKOTOpBIX BapHaHTaX OCYILIECTBJIEHHsS HACTOSIIETO  H300pETeHHs
SKCTPY3UOHHOE (POPMOBAHNE OCYILIECTBISIFOT B IPAHYJISITOpE.

[0065] B HEKOTOpPBIX BapHaHTaX OCYINECTBJICHHsS HACTOSINETO M300PETEHHs TIINHSHbIE
IpaHyJibl XapakTepusyercs: pasMepoM vyactul 6-10 mMm. Ha npakTuke pasmep 4acTHUL] TNIMHSIHBIX
rpaHyJl MOXeT OBIThb OTPEryJHpPOBaH IyTEM YCTAHOBKH B TPAHYJATOpPE TIPaHYJUPYROIIEH
TOJIOBKH C LIEJIBIO MOJYYEHUsT MAaTEPUAIOB AOPOKHOIO MOJIOTHA C 3aAaHHBIM Pa3MEPOM YacCTHLL.
I{BeT MaTepuana MoJIOTHA TAKXKe MOKET ObITh OTPETYJIHPOBAH MyTeM J00ABICHUS TUTMEHTOB B
COOTBETCTBUH C HEOOXOIUMOCTBIO.

[0066] B HeKOTOpPbIX BapHAHTAaX OCYIIECTBJIEHUS HACTOALIET0 H300pETeHMs CyIIKa
SIBJISIETCS1 €CTECTBEHHOM CYLIKOU B TEHU U NpoxJiaae. Bpems cylku cocraBiser 4-5 HENeb.

[0067] Bropoii criocod o6paboTKK CMeCH MaTepHUajioB BKIFOYAET:

WHKEKIMI0 CMECH MarepuasioB B (pOpMBI pasmmyHON KOH(UIypauuy, BbIIEP)KHBAHHE,
BbIEMKY M3 (DOpPM, IOBTOPHOE BBIAEPKHBAHUE C MOJYYEHHEM PELUPKYJIMPOBAHHOTO MaTepHaa
00pabOTKH U PELUPKYJISILIUH 3arPS3HEHHOTO 0CAIKa.

[0068] A uMeHHO, BTOPOU Crocod BKITIOYAET:

WHKEKLHUI CMECH MaTepuajoB B (OPMbI IJIsl HM3TOTOBJICHUS KUPIUUEH pa3IMYHON
KOH(Urypanuu, BelIEp)KMBAHUE S5-7 NHEH B TEHH W MPOXJaae, BbIEMKY H3 (OpM, TOBTOpPHOE
BblIep)KUBaHUE 3-4 HEAeNu B TEHH U MPOXJiaje ¢ MOJyuYeHHEM PeLIUPKYJIHPOBAaHHOIO MaTepuaa
00pabOTKH U PELUPKYJISILIUU 3arPS3HEHHOTO OCAaKa.

[0069] B BapuaHTax OCYIIECTBJICHUS HACTOSALIEro u3o0OpereHuss (opmbl st
U3TOTOBJICHHsI KUPNUYEH pa3IUYHOM KOH(HUrypamuyu MOTYT MPENCTaBJATb co00i COOpHYIO
dopmy ans TPOTyapHOH TIUIMTKU WK COOpHYIO (POpMYy AJisl IIECTHUYTONBHBIX 3KOJIOTHYHBIX
nepopupoBaHHbIX kupnudeil. [lpu ucnonp3oBanun cOOpHON (HOPMBI AT TPOTYapHOU TUTUTKH
TOTOBBIM PENMPKYJUPOBAHHBI MaTepHajd NpPeAcCTaBiIsieT coOOW TpoTyapHyr IUHTKy. [lpm
UCTIONBb30BAaHUN COOpHOM (OpPMBI ANl LIECTUYTOJBHBIX 3KOJOTMYHBIX TMepHOPUPOBAHHBIX
KUpIHUYeH TOTOBBIA PELUPKYJIHUPOBAHHBIA MaTepua TNPEACTaBIsAeT COOOH IIECTUYrOJbHbIE

9KOJIOTHYHbIE TepdopupoBaHHble KUpnU4YM. Ha npakTuke penupKyJIUpOBaHHBIA MaTepua
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pa3nu4yHON (HOPMBI, PA3IUYHOrO pa3Mepa W Pa3HOro LBETA MOXKET OBITh W3TOTOBJIEH IyTEM
U3MEHEeHUs] KOHPUTypanuuu U pasMepoB (OPMBI Uil U3TOTOBJICHUS] KUPNUYeH U 100aBIEHUS
IIUTMEHTOB B COOTBETCTBHH € HEOOXOJJUMOCTBIO.

[0070] B HeKkOTOpbIX BapHaHTaxX OCYIIECTBJIEHUs HACTOAIIETO M300pETeHUs IMocie
WHKEKIIMA CMECH MaTepHaIOB B (YOPMBI JUIl U3TOTOBJICHUS] KUPIUYEH CIIOCO0 JOMOIHUTEIBHO
BKJIIOYAET BO3JEHCTBHE Ha (HOPMBI JUII U3TOTOBJICHHs KUPIIUYEHl ¢ MHXEKTHPOBAHHOW B HUX
CMECBI0O  MaTepuayioB BuOpammed ¢ 1enbl0  d(p(GEeKTHBHOTO  yOaleHHs Iy3bIPbKOB,
00pa30BaBLIMXCSl B XOA€ PEAKLMU OCaAKa U JOOABISIEMbIX KOMIIOHEHTOB, BBIPABHUBAHHS WU
YIUIOTHEHMsI MaTepuaia B popMme.

[0071] B cooTBeTCTBHM ¢ HACTOSIIIMM M300pEeTEHHEM, CMEIIAHHBIM MaTeprall 00pa3yeT B
IpoIecCe OTBEPXKACHUS U CTAOMIM3ALMM WHTPEIUEHT STTPUHTUT, KOTOPBIA TpaHCHOpPMHPYET
OOoJIbILIIOE KOJIMYECTBO BOIBI OC3AKa B KPUCTAUIMYECKYIO BoAy, d(ddexruBHO mpenorsparnas
BO3SHHKHOBEHHE TAKHX YCJOBHH, KaK Pa3MOpPaXMBAaHUE, PACTBOPEHHE M T.II., TAK YTO TOTOBBIA
PEeLMPKYJIHUPOBAHHBIA MaTepHal mociie oOpadOoTKM MMeeT CTaOWJIbHbIE XUMHUYECKHE CBOICTBA,
o0nazaeT XUMHUUECKOH CTOMKOCTBIO M TIPEBOCXOJHONH M3HOCOCTOHKOCTBIO. B TO ke Bpemsi, 3TOT
UHTPEIUEHT OKAa3bIBAET MOJTrOCPOYHOE CTAOWIM3HpPYIOLIee AEHCTBHE HAa TSDKENblE METaJlIbl,
SBJIIIOIINECS 3aTrPSI3HUTEISIMA OCa/IKa, M MOKET JOJIroe BpeMsl MPeNoTBpAIlaTh BHIMBIBAHHE
TSDKEJIBIX METAJUIOB B OKpy karolIyto cpeny. Ocanok nocie o6paboTKH € LEeNTbI0 OTBEPIKACHHS U
CTa0MIIN3aLMU UCTIONB3YIOT AJISl MPOM3BOJACTBA PELMPKYJINPOBAHHOIO MaTtepuaia oOpaboTKu U
PELMPKYJSIUU 3arPsI3HEHHOTO OCAJKa, MOJyYaeMblii MPOAYKT O0JafaeT BIOJHE JOCTaTOYHON
IPOYHOCTBIO Ha CXKATHE.

[0072] Kpome »sToro, nisi oOpaOOTKM CMeCH MarepHalioB, COOTBETCTBYIOLIECH
HacTosieMy  m300pereHmto, He Tpedyercss ocoboe oOopymoBanume wiam  ocodast
IPOU3BOJCTBEHHAS] CPela, CMECh MOXKET ObITh MCIOJNB30BaHA HA MECTe BBIEMKH OCaaKa, TeM
CaMbIM, CHIDKAIOTCSI PAacXofbl Ha TPAHCIOPTHPOBKY, MCKIIIOUAETCS BTOPUYHOE 3arps3HEHHE B
MPOLIECCE TPAHCTIOPTUPOBKU U 00pabOTKH.

[0073] Pe3ynbraThl 3KCIEPUMEHTOB, B XOIE€ KOTOPBIX KOMIIOHEHTBI IOOABIISJIH B
PA3JIMYHBIX TPOMOPLUSIX, YKA3BIBAIOT, YTO IOCJE TOTO, KaK PELHUPKYJHPOBAHHBIN MaTepHhal
00pabOTKM W PEHHPKYJSIIUH 3arpsS3HEHHOTO OCaJKa, W3TOTOBJIEHHBIH W3 CMELIAHHOTO
MarepHaia, BbIACPKUBAIH B T€HH Ooyiee 4 HEIeNlb B COOTBETCTBHM cO criocodom Solid Waste
Leaching Toxicity Leaching Method Sulfuric Acid-Nitric Acid Method (HJ/T 299-2007),
KOHILIEHTPALIUS TSDKEJIOTO METajlula B 3KCTPaKTe Obljla HAMHOTO HHKe TpeOyemoil Mo craHmapty
Hazardous waste identification standard Leaching toxicity identification, u 3kcTpakT He obnagan
ToKCHMYHOCTRIO. [Ipm 3TOM, 3adukcupoBanHas koHueHTpauus Cu He mpesblmana 3,79 wmr/m,
3aukcupoBaHHas KOHUEHTpauuss Zn He mnpesbimmana 10,23  wmr/n, 3adukcupoBaHHAS
koHIeHTpanuss Pb He mpespmmana 1,12 wmr/n, 3adukcupoBanHass koHueHtpamuss Cd He
npesbimana 0,87 wr/n, 3aduxcuposanHas koHueHTparms Cr He mnpesblmana 1,23 wmr/m,
3aukcupoBaHHass KOHLEHTpauuss Ni He mpesblmana 1,27 wr/m, 3adukcUpOBaHHAS
koHUIeHTpauuss As He mnpesbimana 0,21 wmr/n, u 3aduxcupoBaHHas koHueHTpauus Hg He

npesbimana 0,0002 mr/i.
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[0074] B To sxe BpeMms, MoiydaeMble PEeHUPKYJIHMPOBAHHbIE MaTepuajbl 00JagaroT
IPOYHOCTBIO Ha cxatue donee 3,3 MIla u no 6,82 Mlla, nocturast ypoBHsI IPOYHOCTH KUPIHYA
MU30 u ypoBHS IPOYHOCTH LIeMEHTHOro pactBopa M15 u Gonee B coorBercTBuu ¢ Technical
Regulations for the Application of Silt Perforated Bricks (JGJT 293-2013).

[0075] B cooTrBercTBUH ¢ U300pEeTeHHEM, HET ONPENETIeHHBbIX OrPaHUYEHH Ha
HCTOYHUKHU UCXOAHBIX MAaTEPUAJIOB, KOTOpPbIE LIMPOKO MPEACTABJIECHb] HA PbIHKE.

[0076] st JIOTIOTHUTEJIbHOTO MOSICHEHUSA HACTOSALLETO n300peTeHust
PEeLMPKYJIUPOBAHHBIA MaTepuasl 0O0pabOTKH U PELUPKYJSILMH 3arpsi3HEHHOTO OCaJKa U Crocod
ero mosiyueHusi, obecrnedrBaeMble HACTOSIIIUM H300peTeHHeM, Jajiee OMHCaHbl MOAPOOHO B
CBSA3M C TMPUBOJUMBIMHM HIDke mnpuMepamu. OIHAKO, WX He CJenyeT pacCMaTpuBaTh Kak
OrpaHUYMBAOLINE O0BEM 3aLTUTHI HACTOSIIETO H300PETEHUSI.

[0077] ITpumep 1

[0078] Cwmemamu 20% Bec. MuUKpomopoinka auokcuga kpemuusi, 20% Bec. rameHou
usBectd, 15% Bec. xnmopuna maraus, 15% Bec. nurHocysb(ponata HaTpus, 15% Bec. MuHepaa
rpymnmel MOHTMOpHILIoHUTa B 15% Bec. ruapodocdara HUPKOHUS, MONYYHUB OTBEPIKOAFOIIUN
arent FUJIBETON 1.

[0079] B 3TOM 3KCTIEPUMEHTE CHauaja B3sUIM 85 BEC. YaCTeH MOPTIAHALEMEHTA U HaYaIH
nepemMemuBaHue, 3ateM nobasuim 15 Bec. wacrel orBepkparomiero areHta FUJIBETON 1,
npoaoJikas nepemennBanue. Ilocne nepememnBanus B TeueHuu 150 mun npu 20°C nonyuunu
CMELIAHHBIN MaTepuall.

[0080] ITpumep 2

[0081] Cmemamu 30% Bec. Mukpomnopouka auokcuna kpemHusi, 30% Bec. rameHou
ussecty, 10% Bec. xymopuna maraus, 10% Bec. nurHocynbdonaTta kanusi, 10% Bec. MuHepana
rpymmnsl MOHTMOpHiLIOHUTa U 10% Bec. quokcuaa LUPKOHMS, MOJNYYUB OTBEP)KAAIOIIUN areHT
FUJIBETON 2.

[0082] B 3TOM 5KCIIepUMEHTE CHavaja B3sUIH 92 BecC. 4aCTH MOPTIAHALEMEHTa U HaYaJIu
nepemMelmuBaHue, 3areM aoOaBuiau 8 Bec. udacteil orBepxkpatomero areHta FUJIBETON 2,
npoaoJikas nepemernnBanue. Ilocne nepememnBanus B TeueHuu 130 mun npu 20°C nonyuunu
CMELIAHHBIN MaTepual.

[0083] ITpumep 3

[0084] Cwmemamu 30% Bec. Mukpomnopoiika auokcuga kpemuusi, 20% Bec. rameHou
usBectu, 15% Bec. xyopuna maraus, 15% Bec. nurHocynbdonaTta kamusi, 10% Bec. MuHepana
rpymmel MOoHTMOpHiLioHuTa u 10% Bec. ruapodocdara LUPKOHUS, TMONYUYHUB OTBEPIKOAFOIIUN
arent FUJIBETON 3.

[0085] B 3TOoM 3KCIIEpUMEHTE CHauaja B3suih 99 BeC. yacTel MOPTIAHALEMEHTa U HaYaIH
nepemMemnBaHue, 3ateM noOasmiu 1 Bec. wacTh orBepkparomero arenra FUJIBETON 3,
npoaoJpkas nepemeninBanue. Ilocne nepememnBanus B TeueHun 100 mun npu 20°C nonyuuiu
CMELIAHHBIN MaTepuall.

[0086] ITpumep 4

[0087] 60 Bec. uacTeli oOcagka BBIOEPKUBAIU C LEJIbI0 O0E3BOKMBAHUS, IOKA
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conep:kaHue Boabl He cocTaBmio 55%. IlomyuenHslit ocanok nepemermuBanu ¢ 30 BeC. HaCTIMU
xenroro necka u 10 Bec. yacTsaMu cMelaHHoro marepuana npumepa 1 npu 20°C 40 mum,
MOJIyYUB CMECh MaTepHAaJIOB.

[0088] Ocanok mpexncrasisit coOoi pedHoit ocanok. B Tabnuie 1 npuBeneHs! pa3nuyHblie

TUIIBI PEYHOI'0 OCaaKa (BKJ’[PO"I&IOHII/IG 0CaJ0K 1, 0CaJOK 2, 0CaoK 3 W OCaJIoK 4) " COOEPKaHUE

TAXKEJIbIX METAJIJIOB B HHUX.

Tabmuua 1. ConeprkaHue TSIKENbIX METAJUIOB B OCaIKax npumepa 4

ITokazaTens EM:IMH Ocanoxk 1 Ocanok 2 Ocanok 3 Ocanoxk 4
Conepoxanme % 51,0 58,9 53,5 56,0
BOJBI

PH - 6,8 6,2 6,8 7,2
cd MI/KT 0,69 0,38 0,22 0,21
Hg MI/KT 0,166 0,167 0,122 0,265
Cu MI/KT 145 75,3 80,1 51,0
Pb MI/KT 423 41,9 443 28,8
Cr MI/KT 202 62,1 114 56,6
Zn MI/KT 497 390 325 188
Ni MI/KT 93,5 36,4 49,7 36,1
As MI/KT 15,7 6,87 11,7 6,98

[0089] Pazmep "acTHI] KEATOrO MECKA COCTABIISN < 4 MM.

[0090] Cmech MaTepHaIoB MHXEKTHPOBAIN B COOpHBIE (POPMBI U TPOTYaPHOH IUTUTKH,
nozasepranu BUOpooOpadoTKe, BbIIEPKUBAIN B TEHH U MpoxJane 6 aHeH, BBIHUMaIU U3 Ghopm,
CHOBA BBIIEPKUBAJIM B TEHH U MpOXJaje 3 HeAenH, Ioyydas TPOTYapHYK IUIUTKY |
(COOTBETCTBYIOILIYIO OCanky 1), TpOTyapHyl IUIMTKY 2 (COOTBETCTBYIOIIYIO OCAaIKy 2),
TPOTYapHYK IUIMTKY 3 (COOTBETCTBYIOIIYIO OCaaKy 3) H TPOTYapHYK IUTUTKY 4
(COOTBETCTBYIOIIYIO OCAAKY 4).

[0091] ITpumep 5

[0092] 50 Bec. wacteli ocamka BBIIEPKUBAIM C LEJIbIO O0E3BOKMBAHUS, TOKA
conep:kaHue BoIbI He cocTaBmio 55%. [omydennsiii ocanok nepemermuBany ¢ 20 BeC. 4aCTIMU
xenroro necka v 30 Bec. yacTsIMu cMellaHHOro marepuana npumepa 1 npu 20°C 40 muH,
MOJIYYHB CMECh MATEPHAIIOB.

[0093] Ocanok npencrasisii cobol peuHoit ocanok. B Tabnuie 1 npuBeaeHbI pa3IndHbe
THUIIBI PEYHOTO OCaKka (BKJIIOYAIOIUE OCANOK 1, 0cafok 2, 0cafok 3 1 ocanok 4) U coaeprKaHue
TSDKEJIBIX METAJJIOB B HUX.

[0094] Pazmep "acTHIL KEATOTO MECKA COCTABIIST < 4 MM.

[0095] Cmecp MaTepHasioB MHXKEKTUPOBAINU B COOpHBbIE (POPMBI AJIS LIECTUYTOJBHBIX

SKOJIOTUYHBIX NepPOPHUPOBAHHBIX KUPIUUEH, MojBepraiu BHOpooOpabOTKe, BBIAEPIKUBAIU B
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TEHU W npoxyane 6 aHeH, BIHUMaTU H3 (OpM, CHOBA BBIAEPKMBAIN B TEHH W NpOXiane 3
HeleaH, TIoJydass [IeCTUYTOJbHbIE  3KOJOTHYHBbIE meppopHpoBaHHblEe  Kupnuyu 1’
(cooTBeTcTBYIOIINE OCAAKy 1), IIECTHYTrOJNbHBIE 3KOJOTHYHBIE Nep(OoprupoBaHHBIE KUPITHYIH 2’
(cooTBeTCTBYIOIINE OCAAKYy 2), HIECTHYTOJIbHbIE 3KOJOTHYHbIE Nep(oprupoBaHHbIE KUPIHYH 3’
(cooTBeTCTBYIOIINE OCANKY 3) U IIECTUYTOJIbHbIE SKOJOrHYHbIe NephOpHUPOBaAHHbIE KUPITUYH 4’
(COOTBETCTBYIOIINE OCANKY 4).

[0096] ITpumep 6

[0087] 50 Bec. wacteli ocamka BBIIEPKUBAIU C LEJIbI0 O0E3BOKMBAHUS, TOKA
conep:kaHue BoIbI He cocTaBmio 55%. [lomydennsiit ocanok nepemernuBaiu ¢ 20 BeC. 4aCTIMU
xenroro necka U 30 Bec. yacTsIMHU CMelIaHHOro marepuana npumepa 2 npu 20°C 20 muH,
MOJIyYUB CMECh MaTepHaJIOB.

[0098] Ocanok mpexncraisit coOOH pedHOl ocanok. B Tabnuie 2 npuBeaeHsl pa3inyHbIe
THUIBI PEYHOTO 0CaKa (BKIFOYAIOLINE OCANOK S5, 0CaOK 6 M 0CAAOK 7) U CONEPIKaHHUE TSIKENbIX

MCTaJIJIOB B HUX.

Tabmuua 2. ConeprkaHne TSHKENbIX METAJUIOB B OCAaIKax mpuMepa 6
ITokazarens Enununp Ocanok 5 Ocanok 6 Ocanok 7

Conep>xanue BOIbI % 60,0 71 80,4
PH - 7,17 7,10 7,26
Cd MI/KT 1,76 36,4 2,03
Hg MI/KT 14,6 10,7 8,63
Cu MI/KT 153 243 126
Pb MI/KT 163 152 210
Cr MI/KT 67 78 68
Zn MI/KT 897 1010 655
Ni MI/KT 47 79 38
As MI/KT 17,9 10,7 8,63

[0099] Pazmep "acTHII KENTOTO MECKA COCTABIISLT < 4 MM.

[0100] Cmech MaTepuaioB WHKEKTUPOBAIU B COOpHBIE (OPMBI JIs1 TPOTYapHOM TUIHTKH,
NoABEpraiu BHOPoOOpadoOTKe, BBIACPKUBAIM B TEHH U NpoxXJjane 6 AHEH, BBIHUMAIH U3 GopM,
CHOBa BBIJEPKHUBAJM B TEHU M MpoOXJaae 3 He[enu, Mojiydas TPOTYapHYK IUIMTKY S
(COOTBETCTBYIOIIYIO OCAAKy 5), TPOTYapHYK IUIMTKY O (COOTBETCTBYIOLIYIO OCankKy 6) u
TPOTYapHYIO IUTKY 7 (COOTBETCTBYIOLIYIO OCAAKY 7).

[0101] ITpumep 7

[0102] TpoTyapHyIO IUIUTKY U 3KOJIOTUYHBIE TepPOPHUPOBAHHBIE KUPIIUYH, ITOJyYEHHbIE
B npumMepax 4, 5 u 6, NOABEPIIN UCMBITAHUIO HA CXKATHE C UCIOJIB30BAHMEM aBTOMATHYECKON
MAIlUHBl JUIA HCIbITaHus Ha cxkatue npu usrudbe DYE-300S. Pesynprarthl ucmbITaHus

npUBeeHbI B Tabnuie 3.
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Tabmuua 3. Pesynbrarel wucnbiTaHust Ha cxkarue (Mlla) TporyapHOW mIUTKH U

SKOJIOTUYHBIX NepPOPHUPOBAHHBIX KUPIUYEH, ITOTyUE€HHBIX B IpUMepax 4, 5 u 6

IIpounocts Ha IIpounocTs Ha
Hponyxer CoKaTHE Hponyser CoKaTHe
OKOJNOrUYHBIN
Tporyapnas nnurka 1 4,39 nepOpUpPOBAHHBII 6,72
kupnud 3’
OKOJOrMYHbBIN
Tporyapnas utka 2 4,67 niepOpUPOBAHHBIH 6,43
kuprng 4’
Tporyapnas nnutka 3 4,22 TporyapHas niuTka 5 3,79
TporyapHas nuutka 4 4,50 TporyapHas nuutka 6 3,28
DKOJOTUYHBIN
nepdoprpoBaHHBIH 6,10 TporyapHas niutka 7 3,31
kuprudg 1’
DKOJOTUYHBIN
nephopupOBaHHBIN 6,82
kupnudg 2’

[0103] DT pe3ynbTaThl MPOAEMOHCTPUPOBAIH, UYTO BCE OOpa3Hbl TPOTYAPHOH IUIUTKH,
NOJTyYeHHbIe B mpuMepe 4, odagany mpodHOCThIO Ha cxkatue Oosee 4,0 MIla npu Makcumyme
4,67 MIla nu muanmyme 4,22 Mlla. Bce 0Opa3Hbl TpOTyapHOH IUINTKH, OJIYYEHHbIE B IPUMeEpe
6, obnaganu MpoYHOCTHIO Ha cxkatue Oosee 3,0 MIla npu makcumyme 3,79 MIla n MuHumyme
3,28 MIla. Dxonoruunbie nephopupOBaHHBIE KUPIUYH, TOJYyUYEHHBbIE B TIpuMmepe S, obnananu
MIPOYHOCTBIO Ha cxkatue okoiio 6,6 MIla npu makcumyme 6,82 MIla u muaumyme 6,1 MIla. B
coorerctBuM ¢ Technical Regulations for the Application of Silt Perforated Bricks (JGJT 293-
2013), npoayKThl, MOJy4YeHHbIE B IpUMepe 4 U mpuMepe 5 - TpPOTyapHasi IUINTKA U 3KOJIOTHYHbIE
nepOpUPOBAHHBIM KHUPIUY - JOCTUINIM YpPOBHS mnpouyHoctu kupnuya MU30 u  ypoBHS
IPOYHOCTH LIEMEHTHOTO pacTBopa M15 u Gonee. B pesyinbrate ncnosib3oBanus B mpumepax 4, 5
U 6 CMEIIaHHBIX MaTepHajioB Ui OOpabOTKH PEYHBIX OCAJKOB, BCE IOJYYEHHbIE OOpa3Lbl
TPOTYapHOH IUIMTKH M SKOJOTHYHBIX MepPOPHUPOBAHHBIX KHPIHYEH HMETH OTHOCUTEJIbHO
BBICOKYIO TPOYHOCTb Ha C)KaTHe, OTBe4as TPeOOBAHHSM, NPEABSBISIEMbIM K MOKPBITHUSIM
MEIIEXOAHbIX TOPOXKEK U MPOAYKTAM JUIst SKOJIOTUYHOTO YKPETUICHHUSI HE3aTOILUISIEMbIX Oeperos.

[0104] ITpumep 8

[0105] ITocnme wucmbpITaHWs TPOTYapHOW IUIMTKA M 3KOJIOTHUHBIX IMep(OpUpPOBaAHHBIX
KUpNHAYEH, MOJYYEHHBIX B IpUMepax 4 U 5, Ha cxkaTue B IpuMepe 7, 5TU NPOAYKTHI Pa3MOJIONH
70 TIOpPOINKa U Ha 18 4 morpy3mim B KHUCJbINA pacTBOp B cooTBeTcTBUU ¢ Solid Waste Leaching
Toxicity Leaching Method Sulfuric Acid-Nitric Acid Method (HJ/T 299-2007).
OTunbTpoBaHHBIM CyNEpPHATAHT IOABEPTIN JAOOPATOPHBIM HCIBITAHMSIM M NPOBENN
JOTIOJIHUTENBHBIN aHamu3 3(dexra cTadmIn3aluu TSKENbIX METAJUIOB B TPOTYapPHOH IUIUTKE.
PesynbraTe! npuBeneHs! B Tabnue 4.

Tabmuua 4. Pe3yneraTel aHaIM3a S5KCTPAKTa MPOAYKTOB, MOJTYYEHHBIX B IpUMepax 4 u 5

(mr/im)
ITokaszarenb Cu Zn Pb Cd Cr Ni As Hg
Ipenen obHapyxeruss | 0,001 | 0,001 | 0,01 | 0,001 | 0,004 | 0,01 | 0,01 | 0,0000
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1
Crannapr 50 50 3 0,3 10 10 1,5 0,05
TOKCHYHOCTH
SKCTPAKTA
TporyapHass umtka 1 | 0,153 | ND ND ND | 0,089 | 0,028 | 0,022 ND
DKOJIOTUYHBIN 0,264 ND ND ND 0,121 0,04 | 0,101 ND
nepdoprupoBaHHBIH
kuprng 1’
TporyapHast mutka 2 | 0,232 | ND ND ND | 0,028 | 0,048 | ND ND
KOJOTUYHBIH 0,526 | ND ND ND | 0,046 | 0,096 | 0,228 ND
neppOpUpPOBAHHBII
kupruy 2’
TporyapHast umtka 3 | 0,151 | ND ND ND | 0,044 | 0,046 | 0,011 ND
OKOJOTUYHBIN 0,381 ND ND ND 0,098 0,07 0,03 ND
neppOopupOBaHHBII
kuprud 3’
TporyapHast ka4 | 0,348 | 0,004 | ND ND | 0,228 | 0,095 | 0,012 ND
DKOJIOTUIHBIT 0,563 | 0,002 | ND ND | 0,042 | 0,145 | 0,026 ND
nepdOpupPOBaHHBII
kuprng 4’

[0106] ITpumeuanue: «ND» B Tabnuiie 4 03HAYAET, YTO SJIEMEHT He OOHAPYKEH.

[0107] Pe3ynbTraThl 3THUX 3KCIEPUMEHTOB TIOKA3aJH, YTO B J3KCTPAKTE KAXKIOTO U3
00pa3ioB TpoTyapHOU Tk oOHapyxkeHbl MeTajutbl Cu, Cr 1 Ni, HO UX KOHIEHTPaLuH ObLTH
OTHOCUTEJIbHO HM3KUMH. 3adukcupoBaHHas koHeHTpauus Cu He mpesbimana 0,563 wmr/m,
3auxcupoBanHas koHueHTpauuss Cr He mnpesbimana 0,228 wmr/n, u 3apuKCHpOBaHHAS
koHueHtpanus Ni He npesbimana 0,145 mr/n. Dnementel Hg, Pb u Cd ne oOHapyskeHbl. Zn u As
OOHapy>keHbl OTYACTH, MX KOHLEHTPALUM OBIIM OTHOCHUTENBHO HU3KUMHU. 3a(pUKCHpOBaHHAsS
KOHLeHTpauuss Zn He mnpesblmana 0,004 wmr/n, u 3apuKCUpoBaHHas KOHLEHTpaims As He
npespimana 0,228 mr/a. B coorserctBun ¢ Hazardous waste identification standard Leaching
toxicity identification standard (GB 5085.3-2007), conepkaHMe TSDKEJNIOTO MeTalia,
OOHapy’K€HHOe B TMPOAYKTE KaKAOro THIA, ObUIO 3HAYUTENPHO MEHbIIE COOTBETCTBYIOLIMX
CTaHIAPTHBIX BEJIMYHH, YTO YKa3bIBAET HA TO, YTO MaTEPUaJ, HUCIOJb30BAHHBIN 11 00pabOTKH
3arps3HEHHOTO  OCaJKka B  COOTBETCTBMM C  HACTOSIIMM  HM300pETEHHEM, OKa3bIBAeT
yIIOBJIETBOPUTEIbHOE CTA0MIN3NPYIOIIEe BO3ACHCTBUE HA TSDKENBIE METAJLIbI, PUCYTCTBYIOIIHE
B PEUYHBIX OCAJKax, BCe OOpasLbl TPOTYapHOH IUIMTKH U 3KOJOTHYHBIX NEePPOPHPOBAHHBIX
KUpPIUYeH He TMPOSBISIFOT TOKCHYHOCTH TIPH BBIMBIBAHUM U MOTYT OBITh 0O€30mMacHo
UCTIOJIb30BAHBIL.

[0108] ITpumep 9

[0109] Ilocne ucnpiTaHus TPOTYapHOMN IUIMTKH, MOJYUEHHON B mpuMepe 6, Ha ckaTue B
npuMmepe 7, 5TH NPOAYKTHI Pa3MOJIONH 0 MOPOILIKA U HA 18 4 mOrpys3uiau B KUCJBIN PacTBOP B
coorerctBum ¢ Solid Waste Leaching Toxicity Leaching Method Sulfuric Acid-Nitric Acid
Method (HJ/T 299-2007). OTdunbTpoBaHHBI CylEepHATAHT IOABEPIIM JaOOPATOPHBIM
UCTIBITAHUSIM U TIPOBENHU JTOTIOJHUTENBHBIN aHann3 3((exra cTabMIn3aiuy TSKEIbIX METAJUIOB

B TPOTyapHOH IuinTKe. Pe3ynbraTsl mpuBeneHsl B Tadnuue S.
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Tabmuuma 5. PesynpraTel aHamu3a 53KCTPaKTa TPOTYapHOH IUIMTKH, TOJYYEHHOW B

npumepe 6 (Mr/i)
ITokaszarenp Cu Zn Pb Cd Cr Ni As Hg
IIpenen o6Hapysxenuss | 0,001 | 0,001 | 0,01 | 0,001 | 0,004 | 0,01 0,01 | 0,0000
1
Crannapr 50 50 3 0,3 10 10 1,5 0,05
TOKCHUYHOCTH
9KCTPAKTA
TporyapHas miutka S 3,12 8,37 | 0,78 | 0,023 0,96 1,22 0,13 | 0,0002
TporyapHasi miamTka 6 2,88 | 10,23 | 1,12 | 0,870 | 1,23 1,27 0,21 ND
TportyapHast nimtka 7 3,79 6,12 | 0,98 | 0,031 | 0,89 0,97 0,17 ND

[0110] ITpumeuanue: «ND» B Tabnuiie 5 03HAYAET, YTO SJIEMEHT HE OOHAPYIKEH.

[0111] Pe3ymbTaThl 3TUX 3KCIEPUMEHTOB TIOKA3aJH, YTO B OSKCTPAKTE KAXKIOTO U3
00pa3oB TPOTyapHOU MIUTKU OOHapyskeHbl Tsokeable Metauibl Cu, Zn, Pb, Cd, Cr, Ni, As u
Hg, HO nx xoHIeHTpanuy ObUTH OTHOCHTEIBHO HU3KMMU. 3adukcupoBaHHas koHLeHTpauus Cu
He npesblmana 3,79 mr/n, 3apuKCHpOBaHHAS KOHLEHTpauus Zn He mnpesbimana 10,23 mr/m,
3aukcupoBaHHas KoHUeHTpauwst Pb He mpespnmama 1,12 wr/m, 3adukcupoBaHHas
koHuentpauuss Cd He mnpespimana 0,87 wmr/n, 3adpukcupoBaHHas KoHueHTpaumst Cr He
npesbimana 1,23 wmr/n, 3aduxkcupoBaHHas KoHUeHTparms Ni He mnpesblmana 1,27 wmr/m,
3aukcupoBaHHas KoHUeHTpauus As He mnpesbimana 0,21 wmr/n, u 3aduUKCHpOBaHHAS
koHueHtpauuss Hg ne mnpespmmanma 0,0002 wmr/n. B coorBerctBum ¢ Hazardous waste
identification standard Leaching toxicity identification standard (GB 5085.3-2007), conep>xanue
TSDKEJIOTO MeTajlla, OOHApYy>KEHHOE B INMPOAYKTE KaXIOro THMa, ObUIO 3HAYUTENBHO MEHBbIIE
COOTBETCTBYIOLIMX CTAHAAPTHBIX BEJIMYUH, YTO YyKa3blBae€T Ha TO, YTO MaTepual,
UCIIONIb30BAHHBIN Uil 0OpabOTKM 3arpsi3HEHHOTO OCagKa B COOTBETCTBHM C HACTOSIIUM
n300peTeHneM, OKa3bIBAET YOBJIETBOPUTEIbHOE CTAOMIM3UPYIOLIee BO3IEHCTBUE HA TSDKEJbIE
MeTajUlbl, MPHUCYTCTBYIOIIHME B PEYHBIX OCAAKaxX, BCe 0Opasibl TPOTYapHOW IUIUTKU HE
NPOSIBJISIFOT TOKCUYHOCTH TIPH BBIMBIBAHUU U MOTYT OBITh O€30MaCHO UCTIOIb30BAHBI.

[0112] BBuny M3JI03KE€HHOTO BBIIIE, TIOCE 00PaOOTKH OCAIKOB CMEIIAHHBIM MAaTEPHAIOM
HACTOSIIETO HW300pEeTeHus, MPOYHOCTh Ha C)kaTue OOpas3sloB KHpIHYa W3 OcCaaka Obuia
3HAYUTENPHO YBEJIWYCHA, 3TH KUPIHYU MOTYT OBbITh HCIIOJIb30BAaHbl B KUPIMYHOHN KIIAJKe Kak
OOBIYHBIE CIEUeHHblE KHPIHYH. Bce o00pasubl TPOTYapHOW TUIMTKH W SKOJIOTUYHBIX
nepOpUPOBAHHBIX KUPIUYEH, MOJYYEHHbIE B MpUMepax, 00Jafajl OTHOCUTENIbHO BBICOKOH
NPOYHOCTBIO HA CXKaTHe, OTBevasi TPEOOBAHUSM, NMPEAbSBISEMBbIM K MOKPBITHSIM MEMEXOIHbIX
TOPOKEK U MPOAYKTAM AJIsl 3KOJIOTHYHOTO YKPEIUICHUST HE3aTOIISIEMBIX Oeperos.

[0113] DkcriepuMeHTHI Ha BBIMBIBAHUE IMOKA3aJId, YTO B HKCTPAKTE OOPA3IOB KaXKAOTO
TUTIA TPOTYAPHOU TUIMTKHA OOHapykeHsl Tsokenble Metaiuibl Cu, Cr u Ni, HO 3aMKCUPOBAHHBIE
KOHLIEHTPALUN OBLIM OTHOCUTENIbHO HHM3KUMH. 3adukcupoBaHHass KoHueHtparmst Cu He
npesbimana 3,79 wr/n, 3adukcUpoBaHHas KOHLEHTpanus Zn He mnpesbimana 10,23 wmr/m,
3aukcupoBaHHass KoHUeHTpauust Pb He mpespnmanma 1,12 wr/m, 3adukcupoBaHHas
koHueHntpauuss Cd He mnpespimana 0,87 wmr/n, 3adukcupoBaHHas KoHueHTpauwst Cr He

npesbimana 1,23 wmr/n, 3aduxkcupoBaHHas KoHUeHTparms Ni He mnpesblmana 1,27 wmr/m,
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3aukcupoBaHHas KoHUeHTpauus As He mnpeBpimana 0,21 wmr/n, u 3apuUKCHpOBaHHAS
koHueHtpauuss Hg He mnpesbmmana 0,0002 wmr/n.  CopepkaHMe TSDKENOrO MeETalUIa,
OoOHapy>k€HHO€ B TMPOAYKTE KAKAOrO THMA, ObUIO 3HAYUTENBHO MEHBIIE COOTBETCTBYIOIIMX
CTaHIAPTHBIX BEJIMYHH, YTO YKa3bIBAET HA TO, YTO MaTepUall, HCIOJb30BAaHHBIN 1 00paboTKu
3arpsiI3HEHHOTO  OCaJka B COOTBETCTBUM C  HACTOSIOUM  H300pETEHHEM, OKa3bIBaeT
YIOBJIETBOPUTEIBHOE CTAOMIIN3HPYIOLIee BO3AEHCTBUE Ha TSKEJIbIE METAJUIbI, IPUCYTCTBYIOIINE
B PEUHBIX OCAIKaX, BCE THIbI TPOTYAPHOW IUINTKH W OKOJIOTHYHBIX Iep(OpHpOBAHHBIX
KUPIHUYeH He TMPOSBISIOT TOKCUYHOCTH TP BBIMBIBAHUM U MOTYT OBITh 0€30MmacHO
UCTIOJIb30BAHBI.

[0114] IlpuBeneHHble BBIIIE OINKUCAHUE PACKPBIBAEMBIX BAaPHUAHTOB OCYILECTBIEHUS
n300peTeHnsi JaeT BO3MOXKHOCTh CIHELMAJIMCTAM B JAaHHOM O0JacTH peanu3oBaTh HIIA
UCTIONB30BATh 3TO M300peTeHue. [yl CennaaucToB B TaHHOW 00JIACTH OYEBUIHBI PA3IMYHbIE
MOOU(UKAIIMA JaHHBIX BapUAHTOB OCYINECTBJICHUS W300pPETEHUS, W ONpEACNICHHbIE B
HACTOSIIEM JIOKYMEHTE OCHOBHBIE NMPUHLMUIIBI MOTYT OBITh BOILUIOLIEHBI B JPYT'MX BapHUaHTax
OCylIeCcTBIIeHUs u300peTeHHnst Oe3 OTCTYIUIeHHs] OT CyllecTBa U oOObeMa HACTOSIIEro
n3ooperenust. CrenoBaTeNbHO, HAcTOsee HW300pETeHHe He JOJDKHO OrPaHUYHMBATHCS
IPOEMOHCTPUPOBAHHBIMH BapHAHTAMH €r0  OCYINECTBJICHHUS, HAMpPOTHUB, COOTBETCTBYET
HanOoyee MIUPOKOMY OOBEMY, COMNIACYIOLIEMYCsl C TPUHLMIIAMA W HOBBIMH NPU3HAKAMHU,

PpaCKpbIBaA€MbIMU B HACTOAILIEM JOKYMCHTC.
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P®OPMYVYJIA U3OBPETEHUA
1. Peumpkynmpyemblii Marepuaj, NOJIy4aeMblii mnpu o00paboTke U PEeUUpKYJSILIHUA
3arpsI3HEHHOTO OCaJKa, KOTOPBIM M3rOTOBJIEH W3 MCXOAHBIX MAaTEPHUANIOB, BKIIIOYAOLINX

CJIEAYIOIIHNE KOMIIOHEHTHI (B BECOBBIX HaCTSIX):

marepuan A 50-60 gacren
BCIIOMOTraTeIbHbIN MaTepuan B 20-30 vacTen
CMELIaHHbIA MaTepual 10-30 gacreq,

Py 3TOM Marepuan A BKIOYAET OCAIOK, WIIMCTbIE OTJOXKEHHUsS, 30JbHYIO IbUIb WU
TIOYBY;

BCIIOMOTATEJIbHBIN MaTepuai B BKITFOYAET JKeNThIM MeCOK W/UJTH JKeJIe3HbIN MOPOIIOK; U

CMELIAHHBIN MaTepHal BKJIIOYAET, B BECOBbIX HacTsX, 85-99 yacTel nopTiaHaLieMEHTa U
1-15 yacreti orBepsknaromero arenta FUJIIBETON.

2. PeumpkyJIupyeMblid MaTeprai 0OpadOTKH U PELUPKYISILIUU 3aTPSI3HEHHOTO 0Ca/IKa o

n. 1, B kotropom oteep:knatoiuii areHT FUJIBETON Bkirovaer:

MUKDPONOPOLIOK JUOKCUAA KPEMHUS 20-30% Bec.
raieHas U3BeCTb 20-30% Bec.
XJIOPU/T MarHusl, XJOPU KaJIbLUs W/WIH KapOOHAT HATPHS 10-15% Bec.
JIUTHOCYJIb(OHAT 10-15% Bec.
MHUHEpaJI FPyNIbl MOHTMOPHJUIOHUTA 0-15% Bec.
COEIMHEHUE LIUPKOHHUS 10-15% Bec.;

CyMMapHO€ COZiep>KaHue KOMIIOHEHTOB cocTaBysieT 100%.

3. Perupkynupyemsblii MaTtepuan 00padOTKH U PELMPKYJLSIUN 3arpsiI3HEHHOTO OCaaKa o
n. 1, B KOTOPOM JIMTHOCYJIb()OHAT BKJIIOUAET JIMTHOCYJIb(OHAT HATPHS WIM JIUTHOCYJIb(OHAT
KaJusl;, 1

COEAMHEHHUE LIUPKOHUS BKJIIOYAET JUOKCUA LIUPKOHUS WU THApodochaT HUPKOHMUS.

4. PeuupKyJupyeMblid MaTeprai 00padOTKH U PELUPKYISILIUU 3aTPSI3HEHHOTO 0CaJiKa o
n. 1, B KOTOPOM CMEIIAHHBIN MaTepPHajl MPUTOTOBJICH CIIOCOOOM, BKJIFOUAFOIIHM:

oObeUHEHNE W TMepeMeIlNBaHUEe TNOPTJIAHALUEMEHTa W OTBEPXKOAIOINEro areHra
FUJIBETON ¢ nony4yeHueM CMEIIaHHOTO MaTepHaia.

5. Penupkynupyemelii MaTepuan oOpabOTKN B PELUPKYIISALUN 3arps3HEHHOTO OCaaKa 110
n. 4, B KOTOPOM TemrepaTypa nepemernuBanus coctasisier 10-40°C, Bpemsi mepeMeimnBaHuUs
cocrasusier 100-150 mus.

6. Peunpkymmupyemelii MaTepuai o0pabOTKU M PEUPKYISLUN 3arps3HEHHOTO OCaaKa 10
. 1, B KOTOPOM pa3Mep 4aCTHL] >KEJITOTO MECKa COCTABIsET < 4 MM, U

JKEJIE3HBIN MOPOUIOK SIBJISIETCS] YyTYHHBIM TOPOLIKOM € pasMepom dactul 150-500 M.

7. PeunpkymupyeMselii MaTepuai o0pabOTKU B PELUPKYJISLNN 3arps3HEHHOTO OCaaKa 110
n. 1, B koropom marepuan A xapakrepusyercs senuuuHoi pH 6,0-7,5 u conep:xanuem Boabl 40-
60%.

8. Croco0® monyueHHst perUpKyJIUPOBAHHOIO Marepuasia oOpaboTKH U PeLUpKyISILUN
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3arpsiI3HEHHOrO OCa/iKa Mo M. 1, BKIIFOYArOIUi CleyIoIIue CTaAu1, HaA KOTOPbIX:

A) OOBEOUHSIOT U TNEpEeMEINUBAIOT MaTepual A, BCIIOMOTaTeNbHBIH Matepuaid B u
CMEILIaHHBII MaTepuall, Nojiay4asi CMeCb MaTEpPUAJIOB,

B) monepraroT cmechb MarepualioB 3KCTPY3MOHHOMY (DOPMOBAHHUIO C IOJNyYE€HUEM
TJIMHSHBIX TPaHyJl, BBIAEP>KUBAHUIO U CYyIIKe C MOJy4eHHEeM MaTepuaja JOPOKHOTO IMOJIOTHA,
WIN WHXEKTUPYIOT CMECh MaTepHajoB B (OPMBI Pa3IMYHON KOH(PUIypaLuH, BBIIEPKHBAIOT,
BBIHUMAIOT U3 (OPM, CHOBA BBIAEP)KUBAIOT C IOJYYEHHEM PELUPKYJIMPOBAHHOIO MarepHaja
00pabOTKH U PELUPKYJISILIUH 3arPS3SHEHHOTO 0CAIKa.

9. Cnocob mo m 8, B KOTOPOM Ha craaumu A) Temmeparypa OObEOMHEHUS U
nepememuBanus coctaisier 10-40°C; Bpemsi 0OBEIMHEHUS] M TEpEeMeIInBaHus cocTaBisier 20-
40 muH.

10. Crmocob6 mo m. 8, B KOoTOpoM cTamusi B) BKIIOYAeT WHKEKTHPOBAHHE CMECH
MaTepHuajoB B (OpMbI pa3TMuHON KOH(PHUrypauu, BeIIepKUBaHUEe S-7 qHEH, BbIeMKY U3 GopM U
CHOBA BBIICP)KMBAHUE 3 HENENHU C MOJYYSHHEM PELHUPKYJINPOBAHHOTO MaTepraia oOpadoTKH U
PELMPKYJISILUU 3arPsi3HEHHOT0 OCaIKa.

ITo noBepenHocTH
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5. OBJIACTD IIOUCKA:
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B. JOKYMEHTbI, CYHTAIOILNHWECSA PEJIEBAHTHBIMHU

[Kareropus* CChIIKH Ha JOKYMEHTHI C YKa3aHHEM, TJIe 9TO BO3MOXKHO, PEJICBAHTHBIX 4acTeH OTHOCHTCS K MYHKTY Ne

X JP 2001240441 A (FUJIMASU JIRO, FUJIMASU MAYUMI) 2001.09.04, [0001], 8
[0006],[0016]-[0021],[0032], dopmyna
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Y CN 101967016 A (BEIJING ZEYUAN XINGBANG TECHNOLOGY CO.LTD.) 1,3,4,6
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Y CN 104591653 A (ZONGYANG TIANZHU NEW BUILDING MATERIALS CO. 3
LTD.) 2015.05.06, pedepar
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[ | nocnenyromue noxymentsi yxasausi B nponomxenun

«T» - Gonee No3aHMI AOKYMEHT, OmyGIMKOBAHHBIN NOCAE AATH! IPHOPHTETA KU
NPHBEACHHEIN A/14 NOHNMaHHA H300pETeHNS

kX» - IOKYMEHT, HMelonnit Hanbosee 6IH3KOE OTHOIEHHE K TIPEMETY MOHCKA,

nopoyamuit HOBH3HY HIH H300pETATENLCKHI YPOBEHS, B3ATHIA B OTAENBHO-

CTH

Y» - nokymeHT, nmetomuii HauGonee 6:1H3KOE OTHOIEHHE K MPEAMETY NOUCKA,
nopovamuit H306peTaTenbCkuii YpoBEHb B COUCTAHMH C APYTHUMH JIOKYMEH-
TaMH ToH e KaTeropuH

«&» - HOKYMEHT, ABNAIOMHIICA NaTeHTOM-AHANOIOM

«L» - AOKYMEHT, NpHBeACHHEIN B APYTHX HEAAX

* Ocofble KaTeropHH CCBUIOYHBIX JOKYMEHTOB!

«A» - IOKyMEHT, onpejensiomuii o6muii ypoBeHb TEXHHKH

«D» - OKyMEHT, NPHBEACHHEIH B eBpasuiickoif 3a1BKe

(E» - Gonee paHHKI JOKYMEHT, HO ONyGIMKOBAHHEIH Ha ATy NOAAYH
eBpasHickol 3adBKH HITH OCHE Hee

«O» - IOKyMEHT, OTHOCAIMMIACA K YCTHOMY PaCKPhITHIO, IKCIIOHHPO-
BaHHIO H T.A.

"P" - nokyMeHT, onmy6HKkoBaHHBIH A0 AaTH! NOAAYH €BpasHiickoi
3afBKH, HO T10CNE ATHl HCIIPAIIHBACMOTO NPHOPHTETA”

Jlara nposeaeHns natenrnoro noucka: 10/06/2020

VNoMHOMOYCHHOE JIHIIO: .
3aMecTHTEIb HaYaNbHHKa YIpaBJICHHA 3KCIICPTH3BI v A.B.YeGan
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