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B cmamuve npusedenvi pezyiomamsi no ONMUMUIAYUYU COCNABOE KOMNOZUYUOHHBIX GANCYUUX HA OCHOBE
0mMx0008 ProMayUOHH020 000002AUeHUSL HCENE3UCMBIX KBAPYUMOE KOMNIEKCOM QYHKYUOHANbHBIX 000ABOK
0715 NOAYYEHUS CYXUX CIPOUMENbHBIX CMecell Ol HATUGHBIX NONI068. Memodom mamemamuueckozo nAaHupo-
8aHUs DKCnEpUMeHma onpeoenenbl ONMUMalbhble 003UPOSKU 000ABOK 05l 0becneyeHUs 8biCOKUX MeXHON0-
2UYeCKUX U IKCHIYamayuoHHbIX Xapakmepucmuk. Pazpabomansi onmumansivle cocmagsl KOMROZUYUOHHBIX
BAICYWUX O NOTYUEHUS CYXUX CIPOUMENbHBIX CMeceli Ollsl HATUGHBIX NOJIOG.

Knioueswie cnosa: komnosuyuonnvle 6axcywue, omxoobl QIomayuoHH020 000002aWeHUs HCENe3HbIX
PYO, husuko-mexanuieckue nokazameni, ONMUMAIbHble COCMABYL.

Beenenue. B nocienHue roupl BOCCTaHOBIIE-
HUE CBIPHEBBIX PECYPCOB M3 TOPHOMPOMBIIIIEHHBIX
OTXOJIOB M HMX KOMIUIEKCHOE HCIIOb30BaHUE BO
BTOPUYHOM TIPOU3BOJICTBE SIBJISIFOTCS BOIPOCAMH
MHPOBOH BAXKHOCTU. UENOBEYECTBO BCEH IUIAHETHI
00BbeIMHEHO TPOoOIeMaMH 3arps3HEHHS OKpYKaro-
meld cpelpl W HMCTOUICHHWS TPUPOIHBIX PECYPCOB
3emmu. Exxeromno Bo Bcem mupe HaOmogaercs mo-
WCK pa3MYHBIX CIIOCOOOB PEIICHHS ITUX MPOoOIIeM,
OPraHM30BBIBAIOTCS MEKTYHAPOIHBIC MEPOIPUSITHS
W pa3padaThIBalOTCSl TOCYJapCTBEHHBIC MPOrPaMMBI
MO0 BOMPOCAM OKOHOMHUH CBIPHEBBIX PECYPCOB H
YIIYYLIEHHS KOJIOTMUECKOW CUTYalluH IJIaHeTHI [ 1—
7].

BropuuHoe  HWCHONB30BaHME  TEXHOT'CHHBIX
MPONYKTOB B TPOU3BOJICTBE CTPOUTEIBHBIX MaTe-
pHAJIOB MO3BOJISIET PEIIMTh Cpa3y HECKONBKO IPOo-
OneM: palMoOHalbHOE HCIONB30BAHUE CHIPHEBBIX
peCypcoB TIIJIaHETHI; YTHIIW3AIMA CYHIECTBYIOIIHX
TEXHOT'CHHBIX OTXOJIOB; OTKa3 OT BBIJEICHUS HOBBIX
MOJIE3HBIX IJIOMAAEH MO OTBAJBI U XBOCTOXPAaHU-
JUINA; CO3JaHWE HOBBIX BBICOKOKAYECTBEHHBIX
CTPOUTEIBHBIX MAaTEpHANIOB C TpeOyeMbIMH (HU3H-
KO-MEXaHUYECKHUMH, DKCILTYyaTallMOHHBIMU TTOKa3a-
TEJISIMU U HU3KOM cebecTonmocThio [8—12].

OcHoBHass 4actb. [IpoBencHHBIE paHee Wc-
CIIeIOBaHMS OTXOJ0B (hIOTAMOHHOTO Joo0orarie-
HUS JKEJIE3UCThIX KBApLUTOB J0Ka3bIBaloT 3ddek-
TUBHOCTh MX HCIIOJB30BAHUS B COCTaBE BSDKYIIMX
komno3unmii [13—17]. B Hactosmieli pabore Hamu
pa3paboTaHbl ONTUMAJbHBIC COCTABBI KOMITO3HIIH-
OHHBIX BSDKYIIMX Ha OCHOBE OTXOJIOB (IIOTaIllUH
KEJIE3UCTHIX KBAPIIUTOB, MOyYCHHBIE COBMECTHBIM
MOMOJIOM CBHIPHEBBIX KOMIIOHEHTOB B BHOpAaIlnoOH-
HOU MEJILHUIIE.

C uenblo NpUAAHUS MaKCHMAIBHO TIOJIE3HBIX
CBOMCTB pacTBOpaM ¢ MUHHMAJIBHBIM HCIOJNb30Ba-
HUEM KOJIHMYECTBAa KOMIUIEKCHBIX ()YHKIIMOHATBHBIX

n00aBOK B paboTe ObLIN BHIOpaHBI XUMHUYECKUE JI0-
0aBKH:

- TUnepruiacTH(GUKATOp TOCIEIHEro IOoKoe-
uust Melflux 5581F;

- KOMIUIeKCHas nobaBka Vinnapas 4220L (uu-
BEJIMPYIOIIAsi, TIEHOTACHTENb, CHIDKAET BOJOOT]IC-
JIeHWe, JUCTICPTUPYIOIIAs, YBEIUYMBACT aJlre3ulo,
MOBBIIIIACT 00padaThIBAEMOCTh, MPEMIATCTBYET Ce-
JTMMEHJIAIINY  HATIOJIHUTENSI, TOBBIIACT HCTHUpPae-
MOCTb, 00ECIEeUnBaeT TIaJIKOCTh U JIOITOBEYHOCTh
MTOKPBITHS);

- KOMIUIeKCcHasi jo0aBka Qopmuar KambIus
(yckopuTenb TBEpACHUS, TPOTHBOMOpPO3Has 100aB-
Ka).

KoMmosunuoHHbIe BsDKYIIHE TOMYYCHBI COB-
MECTHBIM TIOMOJIOM TOPTJIAHAIIEMEHTa, OTXOJIOB
¢doTaluy ¥ KOMIUIEKCHBIX (DYHKIIMOHAJIBHBIX JO-
0aBOK COBMECTHBIM IOMOJIOM B TeueHue 30 MUH B
BHUOPAIIMOHHON MENTbHUIIE TIOPTIIAHAIIEMEHTa MAPKH
LHEM I 42,5 H (B xauecTBe BSDKYIIEr0), OTXOIOB
({JI0TAIMOHHOTO  J10OOOralleHUs]  I'eMaTHTOBOMH
(paknuu KeNe3uCThIX KBapuuToB (pakiuii < 0,63
MM (B Ka4ecTBE MHUHEPAJIbHOTO HATIOJHUTENS) pU
COOTHOIIECHUH 3/7 M KOMIUIEKCHBIX (DYHKIIMOHAIIb-
HbIX J00aBok. [lombop oONTHMAaNBHBIX COCTABOB
KOMITO3UIIMOHHBIX BSOHKYIIUX M UCCIIEIOBAHUE BIIU-
SIHUSL OTJIENIbHBIX KOMIIOHEHTOB Ha WX (DH3UKO-
MeXaHHYECKHE CBOHCTBA OCYIIECTBISIIOCHh METOJIOM
MaTeMaTHYECKOrO TUTAHUPOBAHUS SKCIIepMEHTa. B
KadecTBe (DakTOpOB BapbUPOBAHHS ONTUMH3ALUH
cMecH OBbUTH MPHHATHI YKAa3aHHBIC BBIIIEC PACXOJIbI
no00aBok ot Macchl memenrta: Melflux 5581F — 0,1-
0,2 %; Vinnapas 4220L — 0,5-0,9 %; dopmuar
Kkanpusa — 1,5-2 %.

B cBsizn ¢ HanmumuMeMm IIacTUQHUIMPYIOIIETO
JeWCTBHSI, OKa3bIBAEMOTO OTXOMaMH ()IIOTalliOHHO-
T0 JI0000TalIeHNs JKENE3UCThIX KBAapIUTOB Ha THJI-
paTHBIC CHCTEMBI, COJCPKAaHUE THIEPIUTACTH(UKA-
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Topa B cucreMme mpuHATO Ha 30 % HIWKE MUHH-
MaJTbHO-PEKOMEHIYEeMOro. Y CJIOBHS TUTAHUPOBAHUS
JKCIIEpUMEHTA IpeACTaBiicHbl B Tabnuie 1. B coot-
BETCTBHUHM C MAaTpPUIlEH IUIaHUPOBAHUS OBUIM pac-
cunTaHbl 17 COCTaBOB cMeced M IKCIEPUMEHTA
(Tabm. 2), B KOTOPBIX BapbHPOBAJIOCh COACPIKAHUC
J00aBOK.

Br160p ¢hakTopoB ¥ mapaMeTpOB ONTHMHU3AINU
KOMITO3UIIMOHHBIX BSDKYIIUX JUISI CTPOUTEIBHBIX

cMecell [ HaIWBHBIX TOJO0B MPOU3BOAMIICS HCXO-
ISl U3 TEXHOJIOTHYECKON U IKOHOMHUYECKON IIeNIeco-
00pa3HOCTH, TO €CTh, BapbUPOBAHHE PACXOJOB
(YHKIMOHANBHBIX JI00ABOK MPECIEAOBANO IIENb
OllpeneNeHns WX MHUHUMAJIbHOTO KOJWYECTBa,
o0ecreunBaloero IMojy4eHrne BBIPaBHUBAIOIIETO
MOKPBITHS HAJIMBHOTO TMoJa ¢ TpeOyeMbIMU Xapak-
TEPUCTUKAMHU.

Tabnuya 1
YcaoBus NJIAHMPOBAHUS IKCIIEPUMEHTA
daxTopsl YpoBHH
BapbUPOBAHUS Wnrepsan
BapbUPOBAHUS
Hatypanbabliif Bug KoaupoBaHHBIH BUI -1 0 +1

Melflux 5581F, macc.% Xi 0,1 0,15 0,2 0,05
Vinnapas 4220L, macc.% X2 0,5 0,7 0,9 0,2
®dopmuat Kaibiwys, mMacc.% X3 1,5 1,75 2 0,15

BbIXOmHBIMEM TapaMeTpaMu Jjis [oa00opa Orl-
TUMAJILHOTO COCTaBa CIY)KUJIH CIEAYIOIIMe MoKa3a-
TCINU: CpeaHAd IIJIOTHOCTL U CPCAHAA ITPOYHOCTH
npu cxkatuu. beuto 3adopmoBano 17 cepuit o06pas-
1oB ¢ conepxanuem 70 % uementa u 30 % oTxomoB

JIUYECTBO BOJBI 3aTBOPEHHS MPUHHUMAJIOCH MO pac-
TIBIBY KoHyca 17 cm. OOpasiibl BBIICPKUBAINCH B
HOPMaJbHBIX YCIIOBHUSIX TBEpIACHHS B TeueHue 28
CyT, IIociie 4ero OblIM TpoBeAeHbl  (U3MKO-
MeXaHWYecKHe HCHbITaHus. Pe3ynbraTthl HCHBITa-

3x3x3 cM 1o 6...8 00pa3ioB B Kaxaoi cepun. Ko- HUI TpeicTaBlIeHbl B TabmuLe 2.

Tabauya 2
MaTpuua nJIaHupoBaHus IKCIIEPUMEHTA
DakTopsI DU3MKO-MEXaHUYECKHUE CBOMCTBA
Ne Touu 3 IIpenen npounocTu
IjiaHa X X2 X3 Cpenssist IWIOTHOCTH Y1, KI/M npu cxatn Ya, MITa
1 0,2 0,9 2 2812 108,63
2 0,2 0,9 1,5 2801 105,26
3 0,2 0,5 2 2809 108,60
4 0,2 0,5 1,5 2785 100,04
5 0,1 0,9 2 2798 101,01
6 0,1 0,9 1,5 2756 99,15
7 0,1 0,5 2 2775 98,75
8 0,1 0,5 1,5 2696 97,10
9 0,2 0,7 1,75 2803 106,78
10 0,1 0,7 1,75 2699 97,23
11 0,15 0,9 1,75 2786 100,46
12 0,15 0,5 1,75 2742 98,13
13 0,15 0,7 2 2810 108,61
14 0,15 0,7 1,5 2695 97,15
15 0,15 0,7 1,75 2792 98,91
16 0,15 0,7 1,75 2800 99,00
17 0,15 0,7 1,75 2786 98,41

IMocne cratucTuyeckoir 0OpaOOTKH MOTyYeH-
HBIX PE3YyJIbTaTOB GBUII/I IMOCTPOCHbBI MAaTCMAaTUYC-
CKHC MOJICIN HU3MCHCHHS (1)I/I3I/IKO-MCX3HI/I‘ICCKI/IX
CBOMCTB KOMIIO3MIMOHHBIX BXKYIIUX.

Vpaenenue peepeccuu cpeomneii niommocmu. B
pe3ynbTaTe CTaTUCTUYECKOW OOpaOOTKH IMOTy4eH-
HBIX JIAHHBIX YPaBHCHHE PErPeccHu IJisi CpemHei
TUTOTHOCTH MMEET CIEAYIOIMIA BUI:

Y1 =2777,5+28,6:x1+14,6-x,+27,1-x3-5,6988x,2+7,3012-x,*-
-4,199')(32 — 8'X]'X2-10,75'X]'X3— 6,25'X2'X3,
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KomnekcHoe mpencraBieHne O BIMSHUU CO-

3UI[HOHHOTO BSDKYILETO TOJy4aeM, MOCTPOHMB C T0-
nepxkanust Melflux 5581F, Vinnapas 4220 L, ¢op-

MOIIBI0 YpPaBHEHUS pErpeccud HOMOTrpaMMmy (pHC.
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Puc. 1. HOMOI’paMMI)I KOMIIJICKCHOI'O BJIMSIHHUA (byHKHI/IOHaJ'H)HI)IX
I[O6aBOK Ha CPCAHION0 IIJIOTHOCTh KOMIIO3UIIMOHHOT'O BSXKYILETO

Ypaenenue peepeccuu npedena npounocmu JUIA CpelHed MPOYHOCTH TPU CXKATHU HMEET Clie-
npu cocamuu. B pe3ynpTare craTuCTUYecKoi odpa- JTYTOTITUHA BHLT:

OOTKH TIONYYEHHBIX JAaHHBIX ypaBHEHHE PErpecCHH

Y2 =99,99+3,79-x1+1,191-x,4+2,69-x5+ 1,4476x,> -
-1,2624-x,"4+2,3226-x5° + 0,1200-x1 X2 — 0,6200-X2°X3

Kommnekcnoe BimsiHue conepxanus Melflux

MPOYHOCTh KOMIO3UIIMOHHOTO BSDKYILIETO TPE-
5581F, Vinnapas 4220 L, ¢dopmuarta Kambius Ha

CTaBJIEHO Ha puc. 2.
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Puc. 2. HOMOFpaMMa KOMIIJICKCHOTI'O BJIMSHUSA q)yHKHI/IOHaJ'H)HI)IX z[o6a1301<
Ha CPCAHIOI0 IMTPOYHOCTh KOMITO3UITMOHHOT'O BSXKYHICTO

AHanu3upys Moiy4yeHHbIe Pe3yabTaThl MO OIl-
TUMH3AIHNA KOMIIO3UITUOHHBIX BSOKYIIUX (QYHKITHO-
HAJNBHBIMH JIOOaBKaMH, CIIEyeT OTMETUTh, 4YTO
HanboJee BRICOKME TTOKa3aTeNld MPOYHOCTH | TLIOT-
HOCTH OOECIIeYMBAIOT MAaKCHMaJbHbIC JO3UPOBKH
N00aBOK, TMPHHATBIE B YCIOBUSX TUIAHUPOBaHUS
skcriepuMenTa (coctaB Nel), a Takxke MaKcHMalb-
Hble no3upoBku no6aBok Melflux 5581F u dop-
MHUaTa KallbllMsl M CPEemHsSS JO3UPOBKA JI0OABKH
Vinnapas 4220 L (coctap Ne3).

[TomyueHHsle pe3yabTaThl CBUAETEILCTBYIOT, O
BO3MOXKHOCTH CHIDKEHHS pacxoaa Vinnapas 4220 L
B COCTaBE KOMITO3UITMOHHBIX BOKYIUX Ha 45 %.

C nuenpio palnyoHaAIbHOTO HCIONb30BAHUA JO0-
porocrosiei GyHKIHOHATBHON N00aBKH Vinnapas
4220 L npuHAT clenyromuii ONTUMaIbHBIA COCTaB
KOMIIO3UIIMOHHOTO BSDKYIIETO: TMOpPTIaHAIEMEHTa

mapku LIEM I 42,5 H, 70 %; orxoas! ¢orannoH-
HOT0 J1000OrallleH!s] TeMaTUTOBOM (paKIuH sKeje-
3UCTHIX KBapiuToB, 30 %; Melflux 5581F, 0,2 % ot
Macchl 1eMenTa, Vinnapas 4220L, 0,5 % oT macchl
nementa; dopmuar kampmusa, 2 % OT Macchl Iie-
MEHTA.

Pa3paboTaHHbIN ONTUMANIbHBIA COCTAB KOMIIO-
3MIIMOHHOTO BSDKYIIEro TpeOyeT IMocienyromei
ampo0anyy B COCTaBaxX CyXUX CTPOUTEIBHBIX CME-
Ceil IS MPUTOTOBJICHUS HAJMBHBIX TTOJIOB.

BriBOABI. B pesynbraTte NpoBEnEHHBIX UCCIIE-
JOBaHUU pa3pabOTaH ONTUMAJIbHBIA COCTaB KOMIIO-
3MIIMOHHOTO BSDKYILErO Ha OCHOBE OTXOJOB (JIOTa-
IIMOHHOT'O J0000rallleHUs JKEIE3UCThIX KBapPIUTOB
JUISI CYXHUX CTPOHUTEIBHBIX CMecCeil ISl HaJIMBHBIX
TI0JIOB, TIO3BOJISIONINN CHHU3HUTH PACXO]l BBICOKO-
SHEProeMKOT0 IIEMEHTa M OPOTOCTOSIIEIO THUIIEp-
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actudukaropa Ha 30 %, ¢ BBICOKAM TOKa3aTeNeM
npenena mpouHoctd npu cxatun — 108,60 Mlla.
[Mpumenenue 0OTXOMOB (IIOTAIMOHHOTO J10000Ta-
IICHUSA KEIE3UCTBIX KBAPUUTOB B COCTaB KOMIIO3H-
IUOHHBIX BXKYHIUX ITIO3BOJIACT pPAllMOHAJIBHO HC-
MMOJIB30BaTh IMPUPOAHBIC PECYPCHI INJIAHETBI U CO-
KPaTHUTh TUIOIIAJN XBOCTOXPAHUIIHIIL
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Shchekina A.Yu., Shapovalov N.A., Zagorodnyuk L.Kh.

COMPOSITE BINDERS USING WASTE WASTE DRAINING PRODUCTS OF IRON QUARTZES
The article presents the results of optimization of compositions of composite binders based on flotation re-
enrichment of ferrous quartzite waste with a complex of functional additives for obtaining dry construction
mixtures for bulk floors. Using the mathematical design of the experiment, optimal dosage of additives was
determined to ensure high technological and operational characteristics. Optimum compositions of compo-
site binders for obtaining dry construction mixtures for bulk floors have been developed.

Key words: composite astringents, waste of flotation enrichment of iron ores, physical and mechanical pa-

rameters, optimal compositions.
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