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JEUCTBHUE OTXO0OB ®JIOTAIIMHA B COCTABE BAXKYIIHUX, C YYETOM
COAEP/KAILIEI'OCA B HUX U30JJEHUJIOKCUITPOIITNJIAMUHA

aus2016aus@yandex.ru
B cmamve npedcmagnenvi pe3yivmamsl UCCae008AHUIL NO ONPeOeNeHU0 GIUAHU U300eYUTOKCUNPO-
NUIAMUHA, AOCOPOUPOBABULEOCS HA NOBEPXHOCMIL 3ePeH OMX0008 PIOMAYUL HCeNe3UCTNBIX KEAPYUMO8 HA
ceoticmea eaxcywux komnosuyuti. [lpeocmaegnensi pe3yismamol peoiocsudecKux uccie008aHUll GIHCYUUX
KOMRO3UYUT, HA OCHOBe OMX0006 romayui, cooepircaujue pasHoe KOIU4ecmeo uomopedazeHma @ co-
cmage omx0008. Buiaenenvl niacmuduyupyowuii sghpexm, oxazvieaeMulii Omxo0amu romayuy Ha 6s-
HCYUgUE KOMAOUYUL U 2UOPOPOBUsUPYIOULee OelicmEue U300 YUIOKCUNPONUIAMUHA HA AHCYUIUE KOMNO-

UYL,

Karoueewie crosa: omxoowi d)ﬂomauuu IHCENIESUCMBLX KEAPYUNOE, d)ﬂomopeaeeﬁm, GANCYUIUE KOMNO-

3uyul, 3hexmuendas 6a3K0Cmb.

Beeaenne. Ha cerogmsinHuii ACHD yYCHBIMH
HCIPEPBIBHO MPOBOAITCS HCCACAOBAHHUS IO BO3-
MOKHOCTH HCTIOIb30BAHUS PA3IUYHBIX BHIOB TEX-
HOTCHHBIX OTXOJ0B BO BTOPHYHOM IPOU3BOACTBS
[1-8].

Otxoaer oborameHus Oonee yIOOHBI AT HC-
MOJIb30BAHUS, YEM OTBAbI, TIOCKOIBKY OHH, 0ONee
OJHOPOAHBI MO XUMHYCCKOMY, MHHCPAIOTHUC-
CKOMY, TPaHyJIOMCTPHICCKOMY COCTaBy, MPEACTaB-
JSOT COOOH VIKE AUCTICPCHBIA MATEPHUAT C BBICOKOM
VACIBHOM MOBEPXHOCTHIO. B mpoussoacTse crpou-
TCIPHBIX MATCPUAJIOB IIMPOKOS PACIPOCTPAHCHHE
TOJTYIHJIA TLTAKH, 30JIbI, OTXOABI MOKPOUW U CYyXOH
MarHUTHOM cemapanmu u ap. Ha tepputopun Poc-
CHU  PACMONOKCHO 3HAYHUTCIBHOC  KOJUUYCCTBO
FOPHO-000raTUTEIBHBIX KOMOMHATOB, 00Pa3yOIIHX
TOHHBI €:KETOHO HAKAIUTUBAIOIIUXCS U TPSOYIOIIUX
VTHIM3AIHUH OTX0A0B oborameHust. O THUM M3 TaKHX
KpyIHeHmux koMOouHaToB sABieTcs OAO «Muxaii-
JOBCKHH  TOPHO-O0OTATUTCABHBIH  KOMOWHATY
(MI'OK), 3annMarornuiicst 1o0br4eii 1 00oraeHHue M
skenesHou pyasl. MI'OK miist momydeHus Ka4eCTBCH-
HOTO KOHILCHTPATa C HU3KUM COJCPKAHHECM OKCHIA
kpemuus u meouch (K,O + NayO), ucnoassyer
MAarHUTHO-()JIOTALMOHHYIO CXEMY OOOTAINEHHUS HKEe-
JAC3UCTHIX KBAPIUTOB — OOOTAICHHE >KCIIC3HOM
PYAbI METOIOM MArHUTHOM CEHAPAIIUH C TIOCICIY O~
UM T0000TAIEHHEM METOAO0M OOPATHOM KaTHOH-
Ho# (aoraruu. [Ipu aTroM exerogHo 00pasyeTes 10
10 MaH. T B rog oTX0A0B (DJIOTALMH KEICIUCTHIX
KBapUuToB [ 3].

Ha MI'OKe mpu daotarmonHoM gooborarige-
HUH KCJIC3UCTHIX KBAPLMTOB MPUMCHSIOT CJICAYHO-
Y0 KOMOWHAIMIO (HJIOTOPCArcHTOB, COOHPATEIh
PA-14, aenpeccop — THAPOIH3OBAHHBIA KpaxMa,
PETyIATOP KUCIOTHOCTH — THAPOKCH HaTpust. Dro-
TopearcHT PA-14 gBiseTcss mOBEpXHOCTHO-AKTHB-

oM BemecTBoM (ITAB), ancopOupyromumcs Ha 1mo-
BEPXHOCTH OTXOmOB (morammu 1pu  GIOTAIINH.
Konueurpammsa PA-14 B cocraBe CYCIICH3UH TPHU
¢daoraumu cocrasmser 250 r/T. OgHAKO, TIPH 3TOM
PA-14 criocoben ancopOUpoBaThCs Ha IIOBSPXHOCTH
skenesa. [losromy, A MCKIIOYCHHS MEPEXOAa Ke-
Je3a B MCHHBIH MPOAYKT, B MyJbIy MpH (roTanun
craeayet qobaBmaTh Kpaxmana. Tak Kak Kpaxmai siB-
JSIETCSL TPYAHOPACTBOPUMBIM B BOAC COCIAUHCHHUEM,
Ha MI'OKe npu daotaiimonHoM J0000raIieHUH Ke-
JC3UCTHIX KBAPLHUTOB UCIIOIB3YETCS THAPOIH30BAH-
HBIH Kpaxmai [9].

lugponu3zoBaHHBIN KpaxMajl, PacTBOPSCTCS B
BOJHOM PACTBOPE B MyJiblie mpu (aotaumu u npe-
MMYINCCTBCHHO aACOPOHPYETCS HA TMOBEPXHOCTH
JKEIe3a, TEM CaMBIM MPEHATCTBYET aiacopOuumu PA-
14 Ha ero MOBEPXHOCTH U MICPEXOAY JKEIIC3a B TICH-
=l npoaykr. CornacHo uccncxopanusMm [ 10-13],
HA TIOBEPXHOCTH MEHHOTO MPOAYKTA THAPOIH30BAH-
HBIH KpaxmaJi CocoOCH aacopOupoBaThCs B OUYCHB
MajioM KOJHYCSCTBE, MO3TOMY OH HE OVACT OKa3bi-
BaTh 3HAYUTC/IBHOTO BIHSHHS HA LCMCHTHBIC CH-
crembl. Takum o00Opa3zom, HaIIM HCCICIOBAHUS
HAMPABJICHBI HA M3YYCHHUC BIUSHUS (PoTopearcHTa
PA-14 B cocTraBe BsKYIIUX KOMITO3HIIHA.

OcHoBHas yactb. ['mapodoOuzupyromue no-
BEPXHOCTHO-AKTHBHBIC JOOABKH B COCTABC LICMCHT-
HBIX CHUCTEM, CHIDKAIOT MNPESIAC/IBHOC HANMPSIKCHUC
CABHUTa TEM CAMBIM, YBEIHUYMBAIOT UX MIACTHYCCKYIO
BSI3KOCTh, B PE3Y/IBTATE UCrO MPESIAOTBPAIIAIOT Pac-
CauBACMOCTh CMECH, OOCCIICUHBAIOT TPEOYEMYIO
MOBUKHOCTh. BBICOKAs MOABH:KHOCTh OCTOHHBIX
CMECCH JAOCTHUTacTCs 3a CUET 00Pa30BAHUS TOHKHX
OPUCHTUPOBAHHBIX IUIEHOK MOBEPXHOCTHO-AKTHB-
HBIX BEIIIECTB HA MOBEPXHOCTH KOMIIOHCHTOB CMECH
[14].

B c¢Bsi3u ¢ 3tum, npeanomnaraeres, uro PA-

14, apcopOupoBaBIIUICS HA MMOBEPXHOCTH OTXOT0B
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¢roTaumu cnocoOEH OKa3bBaTh MIACTUGHUIHPYIO-
1ee ¥ ruApohoOU3UPYIONICE ACHCTBHE HA BSDKYIIHS
KOMITO3HUIIHH.

Jist MOATBEPKACHUS MIH OTIPOBEPIKCHUS STHX
CUIOTE3 HAMK ObIJIa CHHTC3UPOBAHA MOJCTBHAS CH-
crema (MC) orxomoB ¢duoTanuu, SBISIOMMAACT HX
HMCKYCCTBCHHBIM QHAJIOTOM H COCTOSIINAS U3 OCHOB-
HBIX OKCHJIOB, COCTAB/ISIOIINX OTXOAbI (hIoTaIUH, a
TaK ¢ MPOBCACHBI PCOJOrHICCKUE UCCIICIOBAHUS 1
OTPEACICH KPACBOW yIOJ CMAMHBAHUS — BSIKYIIIHX
KOMITO3HUIHH, MOJYYCHHBIX COBMECTHBIM TOMOJIOM
70 % uementa u 30 % 0TX0A0B U PA3TUIHBIX KOH-
ueHtpaumsix PA-14 B nynemax mpu ¢roTauuu:
O®r150 — orxoap! ipu kKoHIIeHTpauu PA-14 = 150
r/T, O®r250 — npu konuenrparuu PA-14 =250 r/t;
O®r350 — mpu xkorueHTpauuu PA-14 = 350 r/t. Boi-
MOJIHCHB  AHAJIOTUYHBIC HUCCICAOBAHUS BSKYIITUX
koMmosurui, coxepkamux 70 % memenra u 30 %
MOJACIBHOM CHCTEMBI OTXO0B (hIOTALUU.

IIpu ompeaeicHUN PEOSOTHISCKUX XAPAKTSPH-
CTUK CYCIICH3UHN BSDKYIIUX KOMITO3UITMHA B KAUCCTBE
MOCTOSIHHOTO TIOKA3ATE/Isl IPUHUMAJICS PACIUTBIB KO-
Hyca 15 cm.

Kaxxaoe ucnbiTaHue BKIIFOYATIO JBA OTACABHBIX
ombITa, 3MepeHUE 3PPEeKTUBHON BA3KOCTH CYCIICH-
3UH [TPH YBSIUUCHUH CKOPOCTH BPAILICHHUS POTOPA OT
0 mo 120 mun'; namepenne >QPEeKTHBHOM BAZKOCTH
CYCIICH3UI TPU COXPAHCHHH CKOPOCTH BPALICHUS
potopa 120 mun-1. B pesyaprare 0OpaboTku moty-
YCHHBIX PE3YJIBTATOB, HAMU MOCTPOCHBI KPUBBIC 3a-
BUCUMOCTH ((PESKTUBHOU BAZKOCTH BSIKYIIHX KOM-
MO3UIMH PA3IUYHOTO COCTABA OT BPEMECHH IIPU YBE-
JAMYUCHUH CKOPOCTH BPAIICHHUS POTOPA U HPH MOCTO-
SITHHOHM CKOPOCTH BPAIICHUS POTOpa mpudopa, npea-
CTaBICHHBIC HA pUC. | u 2.

N3 peorpamMm CyneH3UN BOXKYIITUX KOMITO3HITAH
MPH  VBEJIUYCHUU CKOPOCTU BPAIICHHUS POTOPA
BHIHO, YTO yBEIHUCHNE KoHIeHTparuu PA-14 B co-
CTaBe CYCICH3MH B MPOLIECCe 00pPa30BaHUS OTXO0Aa
OKa3bIBaCT maacTuuuupyomui 3p(eKT Ha BLKY-
[IUE KOMIIO3ULIUU. ITO MOATBEPIKAACTCS PeOrpam-
MaMH CYCIIEH3UU NPU MTOCTOSIHHOM CKOPOCTH Bpalie-
Hust poropa. [lpu moCTOSHHON CKOPOCTH BPAIICHUS
poTopa npudopa yMeHbIeHHE 3 HEKTHBHOM BI3KO-
CTH BSKYIIIUX KOMIIO3HUIMIA HA OCHOBE 0TX0A0B (hJ1o-
TallMd [0 CPABHCHHIO C BSDKYIIUMH KOMITO3HUIIH-
SIMH HA OCHOBE MO/ICJIBHOU CUCTEMBI OTX010B (hJIo-
Tauu coctasiieT ot 12 1o 17 %.

4 [IPH YBEJIMUCHUH CKOPOCTH BpaIlleHUs poTopa npubopa ot 0 1o 120 MuH-1 I

e [[eMEHT
==
mem+orxobl (C=150 1/T)
e [reM+0TX01b1 (C=250 1/T)
e reM+o1x0.161 (C=350 1/T)

DpdexTuBHAL BSI3KOCTD, [IA*C

-

Bpewms, ¢

J

Puc. 1. U3smenenne >hHeKTUBHOI BA3KOCTH BSDKYITHX KOMIIO3UITHN PazInTHOTO cOCTaBa ¢ TEUCHUEM BPEMEHA
IIPH YBETMNIECHAN CKOPOCTH BpaIlCHHsSI poTOpa

é IIPH [IOCTOSTHHOM CKOPOCTH BparieHust poropa - 120 mum’! )
= —- —— ]

_—

/3¢¢6KTHBHaH BSI3KOCTB, [TA*C

e JCMSHT =

Bpewms, ¢

neM+otxoasl (C=150r/1) Y,

Puc. 2. Usmenenne >(hGeKTUBHOM BSI3KOCTH BSDKY ITTMX KOMITO3HITIH
Pa3IMIHOTO cOCTaBa ¢ TEUCHHEM BPEMEHH IPH HIOCTOSHHONW CKOPOCTH BpalleHusI poTopa
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Ha ocHOBaHuMM MPOBEACHHBIX HCC/ICAOBAHUI
MPEIIOKCH MEXaHU3M IUIACTU(DHUIHUPYIOIIETO ACH-
ctui drnoToperacHTa PA-14, ancopbuposasierocs
HA MOBSPXHOCTH OTXOJ0B (hIOTAI[MH, HA BSDKYINNC
KOMITIO3UIMK HA OCHOBE OTXOJOB (haorammu u Ie-
MCHTA.

HzeectHo, uro ¢aoropearcut PA-14 umeer
JUTMHHBIN YTICBOJOPOIHBIA PAIUKAT U aACOPOUpY-
€TCSl HA MOBEPXHOCTH OKCHJA KPSMHHUS TOJISIPHOM
YaCThH) AMUHOTPYIIIONW HA TMOBSPXHOCTH U BBHICTAB-
JSIS. HAPYXKY JUIMHHBIA YTJICBOAOPOIHBIN PaTHKAT
[14]. Orcroga MOKHO IPEATIOIOKHTD, UTO (hI0TOPE-
arcHT  MOKET OKa3biBaTh ruApPodoOH3UpYOIIEe
JCHUCTBUEC HA IICMCHTHBIC CHCTCMBI,

B cBs13u ¢ 3THM, BBITIOJHCHBI HCCICIOBAHUS 110
OTPESACICHUIO KPAaCBOr0 yIja CMAvMBAHUS JUCTHI-
JUPOBAHHOW BOJOM Ha TMAPATHUPOBAHHBIX BIKYILIHUX
KOMTIIO3HIIHX B BO3PACTE 28 CYTOK, COCTOSIINC U3
nopriasauemMenta (70 %) u pa3auyHBIX MUHEPAJIb-
ubix Hanogauteer (30 %). B kauecTBe MuHEpab-
HBIX HAIIOJIHUTEICH OBIJTH BBHIOPAHBIL:

- MoeabHAA cucTeMa 0Tx0A0B (aoramuu (MC);

- OTXOAbl (PIOTALMK KEICIUCTHIX KBAPLIUTOB,
mpu koHueHTpanuu PA-14 B cycniensuu npu ¢ora-
uuu 150 r/T (ODri150);

- OTXOAbl (PIOTALIMK KEICIUCTHIX KBAPLIUTOB,
npu koHueHTpaunu PA-14 B cycnensun npu ¢uora-
uuu 150 r/T (0ODr250);

- OTXOAbl (PIOTALMHU KEJICIUCTHIX KBAPLIUTOB,
mpu koHueHTpauuu PA-14 B cycnenszun npu ¢uora-
uuu 150 v/t (ODr350).

IMonyueHUE BKYITUX KOMITO3UIHIA TPOU3BOIHU-
J0Ch COBMECTHBIM [TOMOJIOM B BUOPALIMOHHOH MEJTh-
HuIe B TeucHue 30 MUH, yaACITbHAS TOBEPXHOCTD
BsokyIux —500 M*/kr. 3adopMoBaHb! 00pa3LBI-Ky OBl
pasmepamu 30x30%30 MM mo 7 0Opa3oB KaxKIOrO
cocraBa.

PaccmarpuBas 3HQUCHUS KPACBOrO YIiia CMavH-
BaHus (Tabn. 1) AMCTULTUPOBAHHON BOJOW HA IO-
BEPXHOCTSIX PA3TUYHBIX BKYIMUX KOMITO3HIHH,
MO3KHO OTMETHTb, YTO Y COCTABOB, COACPKAIIMX OT-
X061 (PIOTALUH HAOTIOJAIOTCS OONBIINE 3HAUCHUS
KpPacBoOro yrjia CMavyHuBaHMs, YM Y COCTABOB HA OC-
HOBE MOJCIBHON CHCTEMbI OTXOA0B (hIOTALIHH.

C yBenuucHHEM KoHIeHTpamu PA-14 B
nyjaene npu GroTaluu npu 00pa30BaHUU OTXOJ0B
HAOMIOJACTCS YBSIHUCHHE KPACBOrO yIJia CMAvYHBA-
HUS BOAOH HA MOBEPXHOCTSX BSDKYIIMX KOMIIO3ULIHHA
Ha ux ocHOBe. HaOmromaeTest yBeITHUCHHUE KPAcBOTO
yIja CMaYUBAHUS BOJON HA MOBESPXHOCTH BSKYIITHX
KOMIIO3HIIMN HA OCHOBE OTXOAOB (QIOTAILIMOHHOTO
JO00OTaICHUS KEJICIUCTHIX KBAPLIUTOB M0 CPaBHE-
HUIO C YIJIOM CMAYHBAHUS BOJOW HA MOBEPXHOCTH
BSDKYIITUX KOMIIO3HULIMHA HA OCHOBE MOJCIBHOU CH-
cTembl 0TX010B (aorarmonHoro Ha 6—15 %. 210
CBHICTCABCTBYET O NPHUIAHHK THAPOGHOOHOrO 3¢h-
(hbeKTa BSDKYIUM KOMITO3UIIUSAM OTXoAamu (iota-
TTHH.

Tabmuna 1

Kpaepoii yros cMauHBaHHS AUCTHILJIHPOBAHHOM BOA O
HA NOBEPXHOCTAX THAPATHPOBAHHBIX BSI’KYLIHMX KOMIIO3HIHH

CocTaBhl BSKYITNX KOMIIO3HITHH .
v Kpaeroit yrou
Ne /it MUHEPATbHBIN .
TIEMEHT cMauuBaHus (OB),
HAIIOJIHUTEIh
1 [lopraananement — 100 % — 70
Mo/TeNBEHAs
2 [Topraapanement — 70 % CHCTEMAa OTXOJIOB 72
dnoranma — 30 %
3 [Topraapanement — 70 % Oor150-30% 80
4 [Topraapanement — 70 % 0Pr250 -30 % 86
[Topraapanement — 70 % OPr350-30% 90

BeiBoabl. B nponecce drorammonsoro 10060-
TaLICHI XKETIC3UCTHIX KBAPLIUTOB KATHOHHBIH coOU-
parenb PA-14 ancopOupyercs Ha MOBEPXHOCTH NICH-
HOTO MPOAYKTA B CyCneH3un npu puotarmu. B ams-
HEHIEM MPH BBICBIXaHHH OTXOAOB (uotamuu a0
BO3QYITHO-CYXOTO COCTOSHHS COXpaHSAETCA B CO-
CTaBE OTXOJO0B U OKa3bIBACT ACHCTBUE HA BIXKYIIHUE
KOMIIO3ULIMH Ha OCHOBE IICMCHTA U OTX0A0B (ioTa-
uuu. BeisiBiacHo, uTo cHmkeHUE dDDCKTUBHON BsI3-
KOCTH CYCHECH3UHU BSKYIIUX KOMIO3ULUI HA OCHOBE
0TX0A0B (ProTaIMy MO CPABHECHHUIO C UX AHATOTaMH

Ha OCHOBC MOJEJBHOW CUCTEMBI (UCKYCCTBEHHO-CO-
30AHHBIX OTXOJOB, HE coaepxamux (paotopearcHTa
PA-14) cocrasmser 12-17 % B 3aBUCHMOCTH OT KO-
amdecTBa  aacopbuposasierocs  (iaotopeareHTa
PA-14, 9uTo CBUAETENBCTBYET O HANUYME TIIACTH(U-
LUPYIOLIETO JCHCTBHA OTXOA0B B COCTABE BLKYIINX
KOMITO3ULIMI HA OCHOBE LICMEHTA U OTXOJO0B 32 CUCT
conepskanus paoropearenra PA-14 B coctase oTxo-
JOB.

OmnpeaencHo, uto daoropearcHt PA-14, ume-
OIIUI  JTUHHBIA VITIEBOJAOPOAHBIM paguKal U, ai-
cOpOUpVIOIUIiCS HA MOBEPXHOCTH OKCHAA KPEMHHS
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HNOSIPHOM YacTbK) AMHUHOTPYIIOM, BBICTaBJILAL
Hapy>Ky AJMHHBIN YIJIEBOAOPOAHBIN paJHKal, CHO-
coOcH oOka3piBaTh TUAPOGOOHOE ACHCTBHE HA IIC-
MEHTHBIC CHCTEMBI, UYTO MOATBEPKAACTCS POBEACH-
HBIMH HaMH HCCICAOBAHMSAMH. YBCIHUUCHHUE Kpae-
BOTO yrjia CMAYHBAHUS BOJAOU HA NOBCPXHOCTH Bi-
JKYIIUX Ha OCHOBE OTXOJOB 0 CPABHEHHIO C YIIIOM
CMaYUBAHHS BOJOH Ha MOBEPXHOCTH BDKYIIUX KOM-
MO3ULUH HA OCHOBE MOJCIBHOH CHCTEMBI COCTaB-
asgeT ot 6 1o 15 %.

Takum 06pa3oM, BBIABICHO, 4TO (HIOTOPECArcHT
PA-14, ancopOupoBaBuIniics Ha MOBSPXHOCTH OTXO-
J0B (hroTaunu okazeiBacT ruApodOOHBIH U MIIACTH-
durmpyomuii 3¢GGEKTH HA BLKYIIHC KOMIIO3ULIUN
C COICPXAHHUEM 3THX OTXOAOB. JTO JACT MPEAIO-
CBIJIKH K UCTOIB30BAHUIO OTXOAOB (JIOTALUH B CO-
CTaBaxX CyXUX CTPOUTEIBHBIX CMECCH A HATTHBHBIX
MOJIOB, TAC 0COOYI0 BAYKHOCTh CTPOUTEIBHBIX pac-
TBOPOB UMCIOT THAPOGOOHBIE U PEONOTHUCCKUE Xa-
PaKTCPUCTHKH.
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EFFECTS OF WASTE WASTE IN THE COMPOSITION OF BINDERS, IN THE CONTEXT
OF IZODECYL PROXYETHYAMINE CONTAINED IN THEM

The article presents the results of studies to determine the effect of isodecyloxypropylamine adsorbed on
the grain surface of flotation waste of ferruginous quartzites on the properties of astringent compositions. The
results of rheological studies of astringent compositions based on flotation waste containing different amounts
of flotation agent in the waste composition are presented. The plasticizing effect exerted by flotation waste on
astringent compositions and the hydrophobizing effect of isodecyloxypropylamine on astringent compositions
was revealed.

Keywords: flotation waste of ferruginous quartzites, flotation agent, astringent compositions, effective
VISCOSity.
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