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CblPbEBblE MATEPlIIAIlbl 

Y,O,K 666.76 

OBOCHOBAHHE TEXHOJIOfHH nOJIYQEHHH 
EMOTHTOBOfO KOHU EHTPATA 

© Il-p mexn. «ayx T.H. Anexcanopoea, o-p mexn . nay« A.B. Anetccanopoe, 
«ani). mexn. nay« H.M. JIum 61Ul06a 

Hncmumym 20pHOC:O oena JJ.BO PAH, 2. Xa6ap06CK, POCCUfl 

B crarse npusenensr pesym.rarsr MHHepaJIOrO-TeXHOJIOrHqecIillX HCCJIeJl.OBaHH" anaTHT-6HOTHT 
conepacaumx cupseaux MaTepHaJIOB )l,JISI nOJIY'leHHSI 6HOTHTOBoro KOHlI,eHTpaTa, S1BJISlIOlll,erocSI 
cupsea )l,JISI npOH3BOJl.CTBa orneynopnsrx MaTepHaJIOB. Hccnenosaau MarHHTHble H !l>JIOTaUHOH­
Hble npoueccsr 060ralueHHSI , onpeneneuu OnTHMaJIbHble napaaerpsi TeXHOJIOmqeCKOrO peJKHMa 
Cn03HUH" MaKCHMaJIbHOrO H3BJIeQeHHSI 6HOTHTOB. 0 60CHOBaHa H peaJIH30BaHa TeXHOJIOrHSI nOJIy­
lfeHHSI 6HOTHTOBoro KOHueHTpaTa H3 anamrconepncaiuero cupsa. 

Kuoneeue cnoea: anaTHT-6HOTHT conepseauraa PYJl.a, MarHHTHOe ofioraiuenae, !l>JIOTall,HOHHbl" 
KOHlI,eHTpaT, CJIIOJl.a, oraeynopnue MaTepHaJIbI. 

Results of mineralogical - technological research of apatite - biotite - containing raw material 
aimed to produce biotite concentrate are given in the article. Magnetic and flotation concentrating 
processes were researched, optimal parameters of the operating practi ces were defined in terms of 
biotite maximal concentration. The technology of biotit concentrate production out of apatite ­
containing raw material was substantiated. 

Keywords: apatite -biotite-containing ore, magnetic concentra tion, flotation concentrate, mica, 
refractory material. 

A11eKcaHAPOBa T.H. 
3aB. na6. 

O D,HI1M 113 Hal16 0 JIee 3cPcPeKTI1BHblX orne­

ynopnux MaTep l1aJIOB, He I1MelOUH1X cpoxa 

CT3peHl1R, S1BJl5IeTCSI BepMI1KyJJI1T - pa3HO­

Bl1D.HOCTb CJIIOD,bI. B ep MI1KyJII1TOBble CJIIOD,bI 

HMelOT orpanaxenaoe p acnpo crpaa en n e, B TO 

npeMSl K3K BCTpet.IaeTCSI HeMaJIO MeCTOpO)l(LJ.e­

HI1I1 n pyrnx Tl1nOB CJIIOD, (MYCKOBI1Ta, cPJIOfO­

ITJ1Ta, 6110TI1Ta), na OCHOBe KOTOpblX MO.lKHO 

rrOJIY'f3Tb orneynopnu e MaTepl1aJIbI , He ycry­

naiorune n o CBOI1M TeXHOJIOfJ1t.IeCKI1M xapaxre­

pl1CTI1KaM BepMI1KyJJI1TY [I]. MYCKOBI1T Yl 6110­

TI1T - cavsre p acnp ccrpairenn sie BJ1)l,bI CJIIOD,. 

OH I1 BCTpe'-laIOTCSI KaK nopOD,006pa3Y1011Il1e 

MI1HepaJIbl B rpannrax 11 D,PYfl1X 113Bep)f(eHHblX 

1I0pOD,ax ; n p u 3T OM My CKOBI1T BXOD,I1T B COCTaB 

TOJIbKO KI1CJIblX nopon (rpaH I1TOI1D,bl 11 p 110JII1­

ThI) , a 6110 TI1T - BO s ee rnrm 113Bep)f(eH HblX 

IIOPOD,. B KOMMep'-leCKOM OTHOWeHl111 TepMI1­

HOM «CJIIOD,a» 0603HaQalOT MyCKOBI1T 11 MaJIO­

)f(eJJe3I1CTbD1 cPJIOroI1l1T. K JII1CTOBOI1 CJIIOD,e 

OTHOCSIT CBeTJIble n pospa-nrsr e P 33H OBJ1)l,HOC­

TH, xorop sie paClUefUUIlOTCSI na «KH J1)f(KJ1» 

P33H0I1 TOJIllII1Hbl, n pnr on a s i e D,JJSI WTaMnOB­

KI1 113D,eJII111 Hy)KHblX cPOpM. M eJIKOQeW ylftI3 ­

TaSI CJJlOD,a TIOil. r opr o asna H33 BaH l1eM «cxparr» 

n ner n a 113fOTOBJIeHI1e TenJI0I130JJSl ll,110HH bIX 

MaTepl1aJIOB B TenJI0 3H epreTI1Ke 11 CTpOI1l1H ­

n ycrpau, CJIy)f(I1T c optiearov B CeJIbCKOM XO­

3S1MCTBe . [ JI3BH ble nOCTaBlUl1K11 JII1CTOBOI1 

CJIIOD,bI - 11HD,I1SI 11 l3pa3Y!JII1SI . B P OCCI1I1 Mec­

TOp o)l(LJ.eHI1SI JII1CTOBOr o MycKoBI1Ta p acn on o ­

)I(eHbl B l1pKyTCKOM 06JJaCTI1 11 Kapen1111 , a 

cPJIOrOTII1Ta - B 3 a6a l1KaJI be , 5IKyTI1I1 , Hd 

T a l1Mbl p e 11 KOJJbCKOM nonyocrpoee. 

B AMYPCKOM 0 6 JIaCTl1 113BeCTHO 60JIee CO­

THI1 06beKTOB a naTI1TOBOM MI1HepaJI113aUI1I1 . 

l30JJ bW3 S1 YlX xacrs pacn orroxeua B O JJeKMO­

CTaHoBoM MI1HepareHJ1l{eCKOM rrpOBI1H UI1I1. 

AnaTI1T n peD,CTaBJIe H caMOCTOSlTeJIbHbI Ml1 

MeCTOp 0 )l(LJ.eH I1SIMI1 (Y KD.yc Ka) 11 n pOSlBJIeHI1S1­

MI1 (Earem.eacxoe, Knneyc, T yr3YJI 11 n p .), 

3 raxxe BXOD,I1T B COCTaB KOMnJIeKCHblX 3naTI1T­

MarneTl1T-TI1T3HOMarneTI1TOBblX pyn (MeC TO­

p o)l(LJ.eHl1e b OJI, C31111M, npOSlBJJeH11e Kiop s -nr 

11 np.), AnaTI1TOBM MI1HepaJIH33ll,11S1 reppnro­

pl1l1 OTHOCI1TCSI K rpen Tl1TIaM: 1) an 3TYlTOBaSl B 

MeTara66poJ1)l,ax; 2) anaTl1T-TI1TaHOMarneTl1T­

I1JIbMeHHTOBaSl B raotipounax B COCTaBe ra66po­

3HO PT0311TOBbi X KOMn JIeKCOB ; 3) anaTI1TO­

Ball B MeTaD,OJIOMI1Tax . Mnor ne a naTI1T­

nHTBHHosa H.M. 
CT. Hay"'. COTp. 

A11eKcaHAPOB A.B. 
npocjJeccop 
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CblPbEBblE MATEP~AJlbl 

Tafinnua 1 . Pe3ynbT3Tbi neTporp3Q>I1'leCKI1X I1ccneAoB3HI1ii1 xnacca (-2 + 1) MM 

MeTanil1pOKCeH iI1Tbl 

iI1 ra66po 

n erMaTOil1 A Hble rpa HiI1Tbl 

iI1 rH eL1COrpaHiI1Tbl 

M iI1rMaT iI1Tbl 

42,6 

17,8 

34, 2 

Hepaauovepuoaepa wcr u e, CnaHLjeSa TO-Ma CCiI1 SHble ; 

TeM H0 3e n e Horo iI1 ceposaro-ae n e uoro: p a3HOo6pa3i118 

S COCTas e: a MqJil16on bl , 3nil1AOT, acoecr , M arHe T iI1T , 

anar vrr, c ¢eH 

Kpvru -o iI1 He p a HoMe p H0 3e pH iI1 CTble , Ma CCiI1 SHble , r He L1 ­

COSiI1AH ble; poaosaro -cepuu , ceer nc -cepsni: S nerva­
TOil1 A HblX rp a-urrax penxas c y n b¢ iI1A Ha >1 axpanneu­
HOCTb iI1 npmKiI1n KiI1 reviarwra AO 0,1 MM MOUJ,HOCTb lO 

Hepaeuowepuoaepuncrsre: cser no -ceporo : coenu 
Te MH OLjSeTH bl X npeoonanaer 6i110TiI1 T 

KsapLj )KiI1n bHblL1 3,0 M a CCiI1SHble , «pvnuosepuacrue : Mon o4 Ho- 6 e n bl L1 ; 

iI1 HorA a c ynbepil1 A Ha >1 axpanneunocrs 

5 i11 0TiI1T 2,4 KpynHo4ew YL1 4aTblL1 ; rycro-aene uua 

conepxaume pyznr xapaxrepnsyio rca BbICO­

KI1M conepx amrev 611OTI1Ta [2] . 

OCHOBHa5l u eJIeBa51 sana-ra pa60 TbI - ouen­
xa MlmepaJIOr O- TeXHOJIOrnl.J:eCKl1X xapaxre­
PI1CTHK artarrrrconepxautero CbIp b51 onnoro 113 

MeCTOpO)I(JJ:emUI AMypCKOti 06JlaCTI1 11 060c­

H OBaH l1e TeXHOJIOrl111 nOJlYl.J:eHI151 6110TI1TO­

soro KOHueHTpaTa KaK CbI pb51 M51 orney nop­
HOM npOM bI lllJIeH H OCTI1. 

I1cCJle.uOBa H I151 nposenenu B I1f D, D,BO 
PAH Hd npofie pyzrsr, npe.uCTaBJI51 I0111e ti CO­

60MnepBI1LJ H bI e pyzrs: Esrem.eecxo ro MeCTO ­

pO)I(,UeHH5l, pacnOJIO)l(eHHOrO B TbIH.uI1HCKOM 

panone AMypCKOti 06JIaCTI1 Xafiapoucxoro 
Kpa51 [ 3] . 

C uen sio 113)"leHI151 Be llleCTBeHHbIX xa ­

paxrepncrnx ncxonuoro MaTep l1aJIa H n p o ­

.uy KTOB 0 6 0 r allleH I151 nponsuenen st MaKpo­

CKOnI1LJeC Kl1 e , MI1HepaJIOr W I eCKl1e (M I1KPO­

cxort M E C - 2 11 L ei c a 4 Z, cTe p eOM I1Kp OCKOn 

Stere o D iscovery V8) 11 ne r po rpadnt-recxae 
(nOJI51pI1 3aUI10HHble MHKpOCKonbI «IT0­
JlAM-11-213» 11 «P - 3 12») pa60TbI , BbInOJlHeH 

CneKTpaJI bHbIH 11 XJ1MHl.J:ecKHti anana su , B T. l.J:. C 

I1CnOJIb30BaHI1eM peirrreaorpnyapectrearaoro 
aHaJII13aTOpa Mobilab X -50. TeXHOJIOfHl.J:eCKI1e 

I1CCJIe.uOBaHI151 npOBO,UI1JIHCb C I1Cn OJlb30 BaHI1­

eM MarHHTHOrO 11 cPJIOTaUH OHHOro MeTo.uOB 

oooramenas na CTaH,UapTHOM natioparopnov 
060py.uOBaH I1H (JIa60paTopHbIH M3rHI1THbIJ1 ce­

rtaparop 138-T .nJI5l cyxoro p 33.ueJleHlI5I cJIa60­

M3rHHTHbIX pya (CMC), naooparopxsre CPJIOT3 ­

Ul10HHble Mallll1HbI 237 <1>11) no YTBep)I(,UeHHbIM 

MeTo.uI1K3M H3Yl.J:eHl15I BellleCTBeHHOrO COCT3Ba 

H TeXHOJlO fHLJeCKHX CBOHCTB nepymroro CbIPb5I. 

Hccnenyev aa pyna OTH OCI1TC51 K arrarnr­
cl1Jl l1KaTHoMY r trrry. Py.uOHOCHbIMI1 noponav n 
5IBJUIIOTC51 MeTanHpOKCeHl1TbI, M l1rMaTH3Hp o ­

BaH H bIe B pa3JIHLJHOH CTeneHI1 , pexe MeT3ra6­

6po. Texcrypa nopon MaCCI1BHa5I, CJI3HUeB3 ­

Tafiruaua 2. MI1HepanbHbliil COCT3B npofis: 
(cyMMapHbliil no KllaCC3M KpynHocTI1) 

A n a TiI1T 6,95 

Ana TiI1T S cpocrkax 0,49 

0,02 

Cep eH 0,19 

11,79 

2 ,39 

5i11 0 T iI1 T 16,21 

3 nil1A OT 0,86 

0,22 

M arHe TiI1 T 0,03 

M a rH e TiI1 T, s Kp ann eHHblL1 0,14
 

Ksapu 1,95
 

noneSble umaru 26 ,18 

n Op OA a 1 32 ,58 

Kapbouarst Eu. 3H 

1 M eTa COMaT\I1T, CnIOA\I1CTO-nOn8S0wnaT-KSapl.\8Boro 

COCTasa. 

T3SI. M eTanl1p OKCeHI1TbI - HepaBHOMepHO­

3epHI1CTb Ie nopozrsr, B COCTaBe KOTOpbIX 

npeofinanaer MOHOKJIlfHHbIM rnrpoxcen .u11­

OnCH,U - renentiepnrrosoro P51.n3 (30-70 %), 

a raxxe Ha6Jl IO.na IOTC51 6110TI1T (10-20 %), 
anaTI1T (5-40 %), penxo OJII1BI1H (10 %), 3III1­

.nOT (1 -3 %), MarHeTHT (l %), crpen (en. 3H.), 

Ul1pK OH (en, 3H .) . B TOPHLJHbIMI1 MHHepaJlaMI1 

5IBJI5I1OTC51 : 6110TI1T, ceprteirrmi , aKTl1HOJlI1T, 

TpeMOJl I1T, TpeMOJlI1T-ac 6 ecT, acoecr , XJIOpHT, 

reMaTHT, JlHMOHl1T. Crpyxrypa MeranHpoKce­

Hl1TOB - HeMaT06JlaCTOBa5I . Mer araofipo COCTO­

SIT 113 TlJIarnOKJIa3a (50 %), MOHOKJI I1HHOro rm­
poxcena (30 %), 6 110TI1Ta (10 %), CCI)eHa (5 %), 
anar irra (4 %), MarneTHra H reMaTI1Ta (1 %). 

Pe3YJl 

KJ1XHCCJI 

AHa.,T 

JIH3a np 

KpynHOC' 

CYMMapH 

cupse (1 
neccotipt 
psa. Pe3) 

HOH npot 
AHM 

sa nOK3: 

.nOBOJIbH 

.nyJIeM ( 

HCnOJIb3 

CT3,UI1I1 I 

JIYLJeHI151 

pansasn 
rtpoou I 
TI1T3 npe 

rIo p 
MO)I(HOC 

6110Tl1T3 

JIe33, MI 

3JleMeH T 

KOPI1QHc 

OCHOB3H 

aH3JlI133 

Hap)0KIC 

MeHTOB. 

noponoc 
aJlJOMI1H 

HHe OCI 

KJIap KOE 

nax, 33 ~ 

l-13Y'1 
XO.uHOti 

n OB. Hr 
MeJIbQ3e 

KJIaCCOB 

COCT3B 

na pI1C. 

A Ha! 

nOK33bIl 

H l1e 611c 
0 ,2 +0, 
)I( 3HHe 

25 %, a 
K pesxo 
KOMno" 

HI1>I CBC 

MO 1136e 

Hu 
H ble en: 
H bIX pe 

ofioraiu 
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Cbl PbEBblE MATEP~AJl bl 

Pe3YJIbTaTbl MHHepaJIOro-nerporpadin-rec­

Kl1X HCCJIenOBaHHM npencra sn en st B Ta6JI . 1,2. 

AHaJIH3 naHHbIX MH He paJIOrWlecKoro aHa­

JIH3a npotisr, npomaeneauoro no KJlaCCaM 

xpyrnrccrn , nOKa3aJI n OCTaTO'lliO ssrcoxoe 
CYMMapHOe conepxanne 6HoTHTa B HCXO,UHOM 

cu pse (16,2 1 %), xoropoe 3 KOH OM W l eCKH ue­
JIeC006pa3Ho H3BJIeKaTb H3 nannoro BH,Ua CbI­

PM!. Pe3YJIbTaTbl camr xarnoro aHaJI113a HCXOn­

HOH npofisi npencr aanenu ua pHC. l. 
AHaJIH 3 pe3YJIbTaTOB CHJIH Ka THO ro COCTa­

sa nOKa3bIBaeT, '-ITO naHHa5I pyna 06JIanaeT 

nOBOJIbHO HH3KHM aJI IOMO- KpeMH HCTbI M MO­

nyJIeM (Al?03= 0,2J, '-ITO npenonpenenser
SI02 

HCnOJIb30BaHJile nen pecc opcs CHllHKaTOB H a 

CTa,UHH nonrOTOBKH K 060rameHHIO M 5I no­

JIY'-leH H5I TOBapHblX KOHueHTpaTO B. C n eKT­

PaJIbHblM nOJIyKOJIJil'-leCTBeHHbIM aHaJIJil3bI 

npotisr Jil MOHOMJilHepaJIbHOH cPpaKUJilH 6JilO­

THTa npencraanensr B Ta 6 JI. 3. 

ITo pe3YJIbTaTaM cnexrpansno ro aHaJIH3a 

MO)l(HO cnenars ssr aon , '-ITO B MOH0cPpaKUH5IX 

6HOTJilTa COnep)l(JilTC5I OKOJIO OT 6 n o 8 % »ce­
JIe3 a, MJilKpOnpJilMeCI1 xposia, HJilKeJI5I Jil np. 
3JIeMeHTOB, '-ITO npnnaer 6110 TJilTY fiyponaro­
KOpJil'-lHeByIO Jil 3eJIeHOBaTYlO OKpaCKJil . Ha 

OCHOBaHJilI1 p e3YJIbTaT OB Cn eKTpaJIbHOrO 

aHaJIH3 a MO H0cPpaKUJilH 6JilOTJilTa MO)I(HO 06 ­

Hapy)KJ1Tb B OCHOBHOM npl1C}'TCTBl1e 29 3JIe­

MeHTOB. M 3 3Tl1X XJilMJil'-leCKJilX 3 JIeMeHTOB 

noponootipaaytounrvn 5IBJI5IIOTC5I KpeMHI1 H, 

aJIIOMI1HI1H , )I( eJIe3 0 11 KaJIbUJilH . Coaepxa­
Hl1 e OCTaJIbHblX 3JIeM eHTOB He npeasnuaer 
xnapxosoro COnep)l(aHI15I B r JII1H I1CTbIX nopo ­
nax, aa I1CKJIIO'-IeHl1eM Ni , CO, V, Zr, Cu, Zn. 

M 3Y'-leH l1e TeXH OJIOfJil '-leCKl1X CBOMCTB nc ­
Xon HOH pynb[ npOBOnl1JII1 B HeCKOJIbKO 3Ta­

nOB. Ha nepsoa s rane JilCCJIenOBaJIl1Cb 113­

MeJIb'-l aeMOCTb pyzur Jil cPpaKU110HHbIM COCTaB 

KJIaCCOB KP~~HOCTH . [paHYJIOMeTpl1'-1eCKJilH 

COCTa B Jil3MeJIb'-leHHOrO MaTepl1aJIa nOKa3aH 

na PI1C. 2. 
AHaJIJil3 n aHHbIX, npnaenennux Ha puc. 2, 

nOKa3bIBaeT, '-ITO HaJil60JIee BbICOKoe conepxa­
Hl1 e 6JilOTl1Ta (35 %) B xnacce KP~~HOCT I1 ­

0,2 + 0,1 MM . B xnacce - 0,1 + 0,063 conep­

)I(aHl1e 6110Tl1Ta HeCKOJIbKO CHJil)l(aeTC5I n o 

25 %, a nan snenuree ne peaaaens-ren ae sener 
K peaxoxry CHl1)1(eHHIO COnep)l(aHI15I ueJIeBOrO 

KOMnOHeHTa . CJI enOBaTeJIbHO, MfI coxpane­

HI15I CBOHCTB 6 110 Tl1TOBOM CJIIOnbI a eofixomr­

MO 1136eraTb nepeI13MeJIb'-leHI15I. 

Ha BTOpOM srane JilCCJIenOBaJIJilCb M arHJilT­

Hble CBOMCTBa pyzrst Jil oTpa60TKa OnTJilMaJIb ­

HbIX peareHTHbIX pe)l(l1MOB cPJIOTaUI1OHHoro 

060raLUeHl1fI . Onpenenenne 3cPepeKTHBHblX 

Orueyriopet H TexHw·t eCKaSl KepaMHKa ' N2 3·2012 
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PlIIc.1 .
 
CV1nV1KaTH blL;; aHanV13
 
npoou: 1 - Si02;
 
2 - Ti02 ; 3 - A1 20 3;
 
4 - Fe20 3; 5 - FeO ;
 
6 - MnO; 7 - MgO;
 
8 - Ca O; 9 - P20S ;
 
10- npo-u- e
 

Pl<1c.2.
 
V'1 3MeHeHV1e COCTasa
 
eppaKI..\V1L;; B 3aBV1CV1MOCTI-1
 
OT xpyru-ocru MaTepV1ana
 
(MarHI-1THa f1 eppaKI..\I-1 f1)
 

Ta 611I11'-la 3. PeaYllbTaTbl cnexrpaneuoro aaanaaa IIICXOAHO ~ PYAbl 
IIIMOHoeppaK'-lHIII 6HoTlIITa 

MaCCOBaR non«, % 
(KnapK B rn'fH'fCTbIX nopop,ax, r /T [4J) 

Nil 3neMeHT 
# cxop,HaR MOHoq,paKLj'fR 

npo6a 6'fOT'fTa 

1 Ca 8, 0 6-10 

2 Si > 10a 10-20 

3 AI 3 ,0 < 3 ,0 

4 Mg 2 ,0 1-3 

5 Fe 6, 0 6-8 

6 Mn 0,1 0 ,1 

7 Ni 0 ,006 0,006 (4 5, 5 ) 

8 Co 0 ,0008 0 ,003 ( 10 ,2) 

9 Ti 0,4 0 ,6 

10 

11 

12 

13 

14 

15 

16 

17 

18 

V 

Cr
 

Zr
 

Cu 

Pb 

Ag
 

Zn
 

Sn 

Ga 

0,006 

0,003 

0,006 

0,002 

0,002 

0 ,0000 1 

0,006 

< 0 ,000 1 

0 ,0008 

0,019 (73 ,4 ) 

0 ,006 

0,01 ( 112 ,6 ) 

0 ,00 8 (32) 

0 ,0006 

0 ,00001 

0 ,006 (45,4) 

<0,0001 

0 ,00 1 

19 Na 1,0 1,0 

20 Ba 0,3 0 ,1 

21 Be 0,0001 0 ,000 1 
-- ­

22 Y 0,001 0 ,002 

23 Sc 0,001 0,0006 

24 La 0, 008 0 ,01 

25 Sr 0 ,2 0,4 

26 Ce 0,03 0 ,02 

27 B < 0, 00 1 

28 K 1,0 2-5 

29 P 1 ,0 1,0 

35 
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CblPbEBblE MATEPIi1AJ1bl 

P"lc.3.
 
Cxeraa nOflyyeHVl51 6V1o­

TViTOBOIO KOHl..\eHTpaTa
 

pe)l(}jMOB MarHI1THOt'! cenapaumt ocyuiecr ­

BJTHJT OCb na MaTepmVIe npotisi KJIa Cc a xpyrt­
HOCTl1 - 2 + °MM. D o pe3YJTbTaTaM npose ­
,ueHHblX I1CCJTe,uoBaHI1t'! onpenenen OnTI1­

M aJT b Hblt'! pe)l(}jM 06pa6 0 TKJ1 C n0311UI1J1 

113BJTe'ieHIDI 6110TI1Ta B MarHl1THYIO cPpaK­

UI110 cenapaunn npn 3Ha'ieHIDIX MarHI1THOt'! 

I1H,uYKUI1I1 0,11-0,13 T JT . D OJT y 'ieHHYJO He ­

MarHI1THyro cPpaKUI110 M O)KHO paccxarpn­
ears KaK OCHOBy ,uJTH n OJTy'{eH IDI anaUITOBO­

ro KOHu eHTpaTa M eTo,uOM cPJTo TaUI1I1. BbIXO,u 

MarHI1THOJ1 cPpaKUI1I1, COCT05[ llleJ1 B OCHOB ­

HOM 113 6110TI1TOB 11 n l1pOKCeHOB, COCTa BI1J1 

57-59 %. 
OTpa60TKa peareirrnoro pe)l(J1Ma cPJTOTa­

UI1I1 6110TI1Ta n p OBo,uI1JTaCb LLJTH I1CXO,uHOM 

pynsr, M am I1THO J1 cPpaKUl111 CM C 11 XBOCTOB 

cPJTOTaUl111 anar irra. YCTaHOBJTeHbI pacxonu 
11 COOTHOlIIeHI1H nenpeccopos CI1J1I1KaTOB: 

)l(M)],K OrO CTeKJIa N a2Si03 (100 r /r) H xpev­
HecPTOPI1CTOro rrarpna N a 2S i F (50 r/r), BBO­

,uI1BlllI1XC5[ B U HKJI ,u0113MeJTb'ieHI1H MarHHT­

HOt'! cPp aKUI1H. D OI1CKOBbl e I1CCJTe,uOBaH I15I 

n 0 3BOJT HJTH peKOMeH,uOBaTb B xasecrse c0611 ­

!1CXOLlH bIH xtarcpnan (- 0,2 MM) 

2 XB 

3 VlT 

a 

parens D 

peareirr 
HOB), rrp 

HOKl1CJlb 

KI1X aM} 

HMeJOIlU 

onnue c 
Mble pas 
HOH crer 
3apIDKe H 

30BbIBaT 

OKCOaHJI 

cPJlOTaUl 

3THX pe 

cPOCcPop 

6epvlJlJ18 

H CJlIOD 

llIllaTa 

HaTHbIX 

Pacxon 

rpanu« 
n o Bm 

(N a2CC 

Fpoxoseaue #0, I •

M J\l 

- 0,2 + 0,1 MM 

MafH l1THa5! cenapauns 

i,
 
HMep 

!13BJleyeJ-lI1e 
ananr ros 

-0,063 + °(CJlI1B) 

OC HOBH a)l 

!Koauenrpar 

~ I.n.e.p.,~ 

2 nepe-mcrxa 

3 llepe'lI1CTKa 

K-T 

nITI 

~ 
H M(P 

~ I)l0l13MeJlbyeHl1e 

t 
fpoxo'Jewle #-0,063 MM 

L
 

- 0,2 + °MM 

- 0,2 + 0,063 MM 

epa6pl1Ka 6 HOTl1Ta 

KOHTpOJlbHaH tPJlOTaUHiJ 

X BOCTbI 
ITep e' lJ-ICTKa 

tPJlOTaUI1J-1 

nn2 

EHOTHTOBblH KOHueHTpaT 
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Tafinaua 4. Texaonora-recxae noxaaarena <l>1l0Ta4110HHo~ CTaAl111o6oraw,eHI1S1 

BblXOtl U3Sne'leHUe
COtlep)l(aHUe

Nfl HauMeHosaHue npotlyKTa tiuorure , %
6u o TUTa , %Kr % 

5 >1 0 T >1TOBbl l:1 KOHlJ,eHTpaT 76,84 26,2 58 ,5 96 

2 X BOCTbl 216,89 73 ,8 0 ,9 4 

3 iIl Toro 293 ,73 100 16,21 100 

a 6 

., ..'\. .......
I
13 . 1 /' 

Pl1c.4. 
cPOp M bl 6 >10T>1Ta B KOH­

ue-rrpare rpnorauaa : a) 
o6ll.\>11:1 B>1,[\ epJlOTa l-\>10H­

uoro KOHl-\eHTpaTa ; 6) 
m 6Jl>1T4aTble 4 e W Y>1 ; B) 
>1 roJlb 4 aTble -i acrwus: 

.. 

parens ,Il)l51 cPJIOTaUl111 6110Tl1Ta KaTl10HHbiM 

peareirr AH n-2 (aMI1Hbl 113 HI1TpOn apacPl1­

HOB), npe)JCTaBJI5IlOlUI1H C060H CMeCb c onn­

HOKI1CJIblX COJIeH nepBJ1lIHblX aJIl1cPaTI1"1eC ­

KMX aMI1HOB C pMI1KaJIaMI1 11 30 CTpo eH 1151 , 

I1MelOlUl1MI1 14-15 aTOM OB yrnepozra. K aTI1­

on n u e c0611paTeJIl1 MoryT cPJIOTl1p OBaTb c a­

Mble paaaoofipaansie coe)JI1He HI151 KOJIJIOI1)J­

HOH CTeneHI1 )JI1Cn ep CH OCTI1 C OTp l1u aTeJIbHO 

3ap IDKeH H o H n OBe pXHOCTb lO, a TaIOKe o fi pa­

30 Bbl BaT b M aJIOpaCTBOpl1MbIe coe)JI1HeHI151. C 

OKCOa Hl10HaMI1 MeTaJIJIOB. B MI1HepaJIbHOH 

<pJIOTaUI1I1 u eJIeC0 0 6 p a3 HO I1CnOJIb30BaHI1e 

3TI1X p eareHTo B )JJI5I. OT)JeJIeHI151. KBapua OT 

<pOCcPOpI1TOB, r p anara, Kl1aHI1Ta , TypMaJIl1 Ha , 

6epl1JIJIa , c rr on ynena , )JmI OT,D,eJIeHI1 51 TaJIbKa 

11 CJIIO)Jbl OT n OJIe BOr O umar a , rrOJIeBO rO 

umara OT KaOJII1Ha, CI1JII1KaTHbIX 11 xapoo ­

HaTHbIX MI1HepaJIOB, Xp OMI1Ta OT OJII1BI1Ha [5]. 
Pacxon c06l1paTeJI 5I COCTaB I1JI 150 r IT, B HeM­

Tp aJIbHOH cpene (pH = 7,5). I1c CJIe)Jo BaH I151. 

ITO BJIlH IHI1IO p acxo na Kap6 0 HaTa HaTp l151. 

(Na2C03) KaK per y naropa K I1CJIOTHOCTI1 ITO­

Ka3aJIl1, "ITO CHIDKeHl1e p ac x on a OT 2 )JO 

0,5 KIlT nOBbllUaeTC5I CeJIeKTI1BHOCTb <pJIOTa­

UI1I1 6 110TI1Ta, rtn poxceaa, aMcPl16 0 JIa . 3TO 

06b5lCH5I.eTC5I TeM, ' ITO B Kl1CJIOH 11 He HTpaJIb­

HOtl c penax B pacrsopax COJII1 aMEHOB n OJI­

H OCTblO )Jl1CCOUl1 l1pOBaHbl 11 60JIee 3 <PcPeK ­

Tl1BHO np05lBJI5I.IOT c0611paTeJIb HbiM 3 cPcPeKT: 
+ ­NH4 = N H 4 + Cl . 

B lUeJIO"l H bIX c pezrax COJII1 aMl1 H OB H e c y­

lUeCTBYlOT. AMI1Hbl Bbl)JeJI5IIOTOI B Bl1)Je OC­

HOBaHI1H B MOJIeKyJI5IpHOH HepaCTBOpl1MOM B 

BO)Je cPopMe 

Ha rpersev srane 060CHOBaHa TeXHOJIO ­

rW-leCKa5I cx exra (pnc. 3) 11 p eaJII130BaH cx ev­

HblH 3KCnepl1MeHT nepep ao or xn an a ­

TIlTCO)Jep)KalUMX pyn C n OJIy"IeHH eM TOBapHblX 

6110TI1TOBbIX 11 arraT I1TOBbTX KOHueHTpaTOB . 

T eXHOJIOrJ1lIeCKHe n OKa3 aTe JII1 cPJIOTa U l111 

npiraenensr B Ta6JI. 4. 
cDJIOTaU l10HH bI H 6110Tl1TOBbIH KOHueHT­

p ar , n OJlY'-l (:HHbll1 \1'J l1 C XOll, lI U I1 PYAt. I \1 W~ 
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XBOCTOB a rtarnrosori <pJIOTaIJ}lH , co,Uep)KJ1T 

H e MeHee 85-90 % 6110TI1 Ta, OCTaJIbHOe ­

rIl1pOKCeHbI, aM<p1160JI, conepxanne anar nra 
B KOTOpbIX B 3aBl1CI1MOCTI1 OT cxeMbI BbI,UeJIe ­

H l1 51 KOHu.eHTpaTa Kone6neTC5I OT 5 ,UO 25 %. 
B blXO,U 6 110TI1TOBOro KOHueHTpaTa COCTaBn 5I­

er 26 ,2 % OT PY,UbI. MeTo,UoM M I1KpOCKOn l1­

qeCKOrO aHaJII13a <pnoTaUI10HHbIX KOHueHT ­

paTOB YCTaHOBneHbI OCHOBHble <pOPMbI 6110 ­

T I1Ta , xoropsre B OCHOBHOM npencra aneuu 
Ta6nl1TqaTbIMI1 qellIY5IMI1 11 TOHKl1 Ml1 nrons­
qaTbIMI1 QaCTl1uaMl1 6YPoBaTo-KOpW:lHeBOrO 

11 5IpKO seneno ro UBeTa (pnc , 4) . 

T a K I1M 06p a30M, KOMllJ1eKCHO nccneno ­
BaHbI XI1MI1KO- MI1HepaJIOrlflJeCKl1e COCTaBbI , 

<p113I1KO-XI1MI1QeCKl1e x apaKTepl1CTI1Kl1 I1C­

XO,UHbIX csrpsesux MaTepl1aJIOB 11 rr pO,UyKTOB 

060rameH115I. Hccnenoaaxu MarHI1THble 11 

<pnoTaUl10HHble npouecc sr 060 rameH l15I, o rr ­

penenexu OrrTI1MaJIbHbre napanerpu TeXH O­

JIOrl1QeCKOrO pe)KJ1Ma C n0311UI1M: MaKCI1­

MaJIbHOrO 113Bn e Qe m Ul 6110TI1TOB. P a3p a6 0­

r ana 11 p eaJI I130BaHa Te XHOn Ofl15I rronysenas 
6110Tl1TOBOrO KO HueHTpaT a 113 anar irrconep­
»cauiero cstpsa . 

B uenov , l1CXO,U5I 113 Bbl llIeI13JlO)KeHHOrO, 

MO)KH O cnenari, BbIBO,U, 'ITO zianm.te cu pse­
asre pecypcsi npnronnu ,UJl5I nonyse mra 6110­

TI1TOBOrO KOHueHTpaTa, 51BJI5lIOmerOC5I uen­ npo
H bIM CblpbeM npn rr p0I13B O,UCTBe orneynop­
HbIX MaTe pl1aJIOB. 
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HeH~ HnaHTeneHMOHOBCKHH oraeynopaeni 3aBOA 
Cuenapn 

l pvrma Marueavrr npu orip ena n aHTeneVlMOH OBCKlt1Vl oruevnopusui 3 aBO,lJ, (noc. naHTene VlMoHoBKa, r . Fop­ 6blX KOHl 

n OBKa) , O,lJ,HO lt13 KpynH eVlWlt1X npe,lJ,n plt151 Tlt1 l11 Y Kpa lt1Hbl no np0lt13BO,lJ,CTBy MarHe 3lt1anbH bl X o r uev n o p os. n aHTe­ MblX nap 
xpax. K rneVlMOHOBC Klt1l11 oruevno puu a 3aBO,lJ, a s m v ckae r epopMOBaHHylO lt1 HeepopMoBaHHYIO oruevnopuvio npO,lJ,yKlJ,lt1 fO. 
I1CTow eH 

3aBO,lJ, orinana er cOBpeM eHHblM npeccoBblM lt1 CMeC lt1Ten bHbIM o 6opY,lJ,O BaHlt1eM , suenpeua lt1HTerplt1pO BaHHa Si 
ponapye: 

Clt1CTe Ma M eHe,lJ,)KMeHTa B COOTBeTCTBlt1 lt1 C M e)K,lJ,yHapO,lJ,HbIMlt1 crauna pr a ra u IS09001-2008, IS014001-2004 V1 I1MeJII1 B 

OHSAS 18001- 2007 . Fpynna M arHe3 lt1T nnan upyer K 2016 r . M HoroKpaTHo YBenlt14lt1Tb Ha npe,lJ,nplt151Tlt1lt1 0 6 b­ Hble BbI6j 

eM bl np0 lt13BO,lJ,CTBa nepnxnaaoyrnepon acrux o r uev n opos ,lJ,0 25 TbI C.T B ron o p ra u naoears aunvc« oruocoe nux 6bIT 

BOACTBeH MO UJ,HOCTb lO ,lJ,0 100 TbIC. T B ron. np0lt13 BO,lJ,CTBO 0 6 )Klt1rcBbIX lt1 3,lJ,en lt1Vl lt1 oopcrepara 6 Y,lJ,e T npO,lJ,On)Ke HO , HO 
Exen

YBe nlt14 e Hlt1 51 0 6 beMoB a s m vcxa He n nauupverca . B lt1TOre np0lt13BO,lJ,CTBeHHa 51 M OUJ,HOCTb npe,lJ,np lt1 51Tlt1 51 y )Ke 
Mblwn eH 

B Cpe,lJ,HeCp 0 4 HOVl n epcnekrnae rt pe a sicnr 150 TbI C. T B ron. 3 TO CTaHeT B03MO)KHO. B TOM 4lt1Cne, a a C4eT nee­ xonasec 
TaBOK "pYCCKOro MarHe3lt1Ta" - oruevnopuux MaTe plt1anOB suco koro Ka 4eCTBa: nna aneuoro n epu xn a sa lt1 cne­ HeHJ1e : 

4eHH o ro Knlt1HKepa , np0lt13Be,lJ,eHHbIX npe,lJ,nplt151Tlt151Mlt1 rpynnbl Marueavrr Ha OCHOBe Ka4e CTBeHHbiX MeCTOpO)K­ rr p 0 l13BO 

Do ,J ,lJ,e Hlt1 l11 MarHe 3lt1TOB B PO CClt1lt1. An 51 peannaauun 3Tlt1X nnauos MOUJ,HOCTlt1 npezmpnarna 6y,lJ,YT MO,lJ,epHlt13lt1pOBaHbl, 
rensxux

4TO B erro r e n03B OJllt1T e My BbIVlTlt1 Ha Ka 4eCTBeHHO HOBbl Vl ypoBeH b pa3 Blt1Tlt151. 
B ron, cc 

V1CTO'fHI/T K: www.magnezit .ru 
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