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UnGOwfununipjwl  pGdwl  hwuwmwndt) 0 Jwjwunwlh  wGnwljwb

duwpuuwpwghunwlwl hwiwuwpwih ghnwlywh funphprh Unndhg:
Ghunwlwlb nEYwdwn’ wnbfu. ghwn. ptlG., nngbln  U.3. Injubthjwh
Muwpnnbwlwhb ponhdwfunubGp®
wnbfu. ghw. nnlunp, wpnd. 4.3, Uwpnhpnujw
nbfu. ghwn. phiyOwdnt Q.9. UGuwyjwh

Unwownwp Juqdwlhbpwnipntd®  «LbnOwdbunwinipghwih hGuwnhwniiny ORC

Nupnuwwhnipnilp  GuywGwint t 2012p. wwphh 27-h6 dwip  16°°-ha
Swjwuinwih  whnwhwh swpunwpwghnwiwl  hwiwjuwpwbhld Yhg 031
dwubwghwnwlwh funphpnh Ghuwnned:

Swugkl’ 0009, Gpliwh, Stpywh th., 105:

UinGGwfununtpjwlp Yupbih £ whnpwlw) IMG3-h gpuwnwpwbned:
Ubniwaghpl wewpywé k 2012p. dwpwnh 26-ha:
Uwulbwghwwlwh funphpnh ghinwlwb 4{ 5

pwpwniqwp, wkfu. ghw. nnlunp u.U. 3nd3UuLhusuu

Tema puccepTalMy yYTBEpI#/IEHA YHEHLIM COBETOM [TOCYNaPCTBEHHOIO MHKEHEPHOIO
YHHBEPCHTETA APMEHHH.
HayuHbif pyKOBOAMTEND: KaHa. TeXH. Hayk, Aouent A.O. Opcensu

JOKT. TEXH. HAYK, 1pod.
KaHJl. TeX. HayK.

B.A. Maprupocsn
[.I". Aurawsiu

OquunanbHbIe ONMOHEHTL:

Beayuas opraHusaums: 3AO “I'opHo-MeTalnypruyeckuii HucTury
Sammra auccepraudu coctourca 27-or anpens 2012r. B 16 4. ua aacepannm
crieuuanusuposandoro cosera 031 ocylapcTBEHHOrO MIMKEHEPHOrO  YHHBEPCHTETA
Apmenuu no agpecy: 0009, r. Epesan, yn. Tepaua, 105.

C auccepranuei MOHO 03HAKOMHTLCA B Gubnnoreke THYA.
Agrtope(epar pazociau 26-or mapta 2012r.

A.M. O'AHECSIH
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ustuUtununt@3UL LLNIULNF: ALNERUGHNE

Wpopuwinwlph  hpwinunynipynelp b wpppwlwingpadGp: IwywunwGh
Fwlpwybninipynilp hwpnuwn £ dnphpabGh hwipwnipbpny: 3wpnbwpbpyws
wwawnpObpny  wafuwphnud  gpudnud b wnweGwlwpg  wkntphg  dkyp:
Pwowpuwlh b Ugwpwhp hwlpwhwpuinwgiwh dErGwplynipntbGhpp nwpblwh
wpuwnpned 66 ~11000wn dnthpnbGhinuwghG funwGniptp: Wn funwGnipbph
hwdwhp  Ybpwdwyndp L npw hhdwG  Jpw  dwiwGwlwyhg  Gynipbph
uwnwignidp hwlnpuwlnud b hwlpwwbwneejwld  wpynlbwpbpnepjwi
quipqugiw qbipwlw ninnntpjnLGGbphg dkyp: Lbplyuyned
hwipwwbwnnipnilnud - wyn  funwnebph YEpwdwldwdp  utwbnid GG
wnbfuGhywlwh dwppnipjwl GnihpnkGh tropuhn, dbnwnwlwh GnhpntG L
tipndnippntit: UwhwyG dh0sk wydd puguluynid £ pwpdp  dwppnipjwdp
dnthpntGh  nhunydhnh  wpnwnpnipynilp: UhGgnbe, wju  RuGnph  (nudnudp
YOwwutnh hwlpwuwbwnnip)nilned Gnpwgnyyl L wnwolwlwpg
nbfulninghwtph unbnédwap:

UnthpntiGh nhuntdhnp hGnud b pGwlwt L wphbunwlwG uhGpbquws,
npnlp  plnhwlnip weiwdp odnwés GG GiwGwwnhwy  hwalnepyniGGEpny;

Uwlyw)b hwlwthwlwh L hwlwdwqwdépwiha hwwnlnipnGGtpny
wphbuwmwlwbp ghenid t pGwlwGhG: i
POwlwh  dnthpnblhwh  (2H-MoSz)  pjnipbnwihG Ywenigwépp

htpuwgnbwy 2tpnwdnp t: Shpwnh GEpunud gnpénud b wdnip phihwlwG Yy,
huly 26puntiph dhele phyy dnbynwihG Guuy: Un hul wywnSweny Ghetpunwghi
ntinwawpdh Gwwndwdp nhdwnpnipjnilp thnpp t: Unihpnkih nhunt dhnp
npnawlh - wwjdwbbbpnid  Yuwpbh £ wpnhby Gulngwd  piayGeph: Upn
hwulnipjwbbbph 2Gnphhy pwpép Gwppnipjwl dnihpnbGh nhunydhnp, npwbu
hwywzthwlwb Gnep Yhpwednud £ YeGgwnwiht vwppbpnud, tGbpgnhyuwgned,
nwqiwlw, wlhwghn L whbqbpwhwh wbuGhiuynd b wyl. Npwbu whGn
puwljnip, npubin unynpwlwd jnintpp L puniplbipp Yhpwebih s6G (pwpdp
plipdwuwnhdwh, s0znud, Julnind, wgpbuhy dhewyw)p, Swnwgwpntd b wy )
w)b whthnfuwphGtih b Wo Jupbih t ogwgnpéty npwbu bplywpwdwilbin
puwljnip Gaqppwn dGfuwbhwynd, wnnuuwnbbph quubdwl gnpéplpwgntd,
wyundnphpuwghl 2wpdhglbph jninbph dbe™ athdwh qnpéwlhgp thnppwgltipne
Guywwinwlyny, denwnwlbpwihluywh hwywzthwlw Yndwnghghnb Gynipbipnuy,
wnihdbpOtpnud L wypnep: Swlipwwbwnepniimd Yhpwneyntd b Gul
wwndwlwjwlnud L AY-Gpnud: UnthpnbiGh  nhunydhnd wibGwiwy whn
hwywathwywh  Gnepld £ UwluyG npytugh  2H-MoSz-p Uppwnyh  npujbu
hwlwzthwywl Gnep, wil whwp t (hGh gbpdwpnep, swwpnibwlhh pthwlwi
Gjnptin” SiOz, Alz0s3, dbwnwnlbph opupnllp, wy dtwnwnlbph uny$hnlbp L
fuwnbnipnbbp: Pwgh nnwlhg, wwn Ukd Grwlwlnepynth ntbh
hwnhlywswithwlwb Juqdp:

Fwydh weGbing dwpnip b nhuwbipu thnzhGbph 066 wwhwlpwnplp, pwpap
antujwlwl  ghlp L npwbghg Gnp  hwhwzthwywd  Gnipbph unwgdwi
hGwpwynpnupynilGp, nmbnwlwa hnudph pwquih dpu gbipdwpnip b nhuwtpu 2H-
MoSz-h unwgiwh wbfulninghwih dawlnuip dwdwbwyh hpwdwjwywhs t L

ntih ks ahwnwagnpdbwlw GrwlwlynipndG: ujn mnbuwltinhg
wunblwfununipjwb ptidwh fuhuin wpnhwlw b L hpwnww;
3




Usfuunnwlpp Gupunwlip b fulinfinGpp: UnbGwhnunipjwl Guwwnwl
dpwlb| wmbnulywh dnippntGhuwhG funwineetphg minbuwwtbiu whwybn,
phwwwhywlwlwh Gnpdbpht pwywpwpnn b athidwl hwhgnygGhpnud npuytu
whin puwlnip oguwgnpdéynn pwpép dwppnipjwl dwlpwhwwnhly dnpppabtih
nhuntybhnh unwgiwl wbfuGninghw: Lzwd Guwwnwlhl hwubbne hwdwp
wnwownpyb) L (néyby 66 hnbyw fubnhpGtpp.

s funwinph dbp quiliynn nintlhg GhGGpwOBph, wgnuwlywh ppyny

twppuwniddwh gnpdplpwgh phpdnnhlwdhlywlwh Gpgnwénepynilp,

o funwbniptinp prnnnwgnubniptiphg L 2pwdhg dwppdwl gnpéplpwgh
htitnwgnuinedp L owywnhtiw) rbdhdGbph phnpnudG ne hhdGwynpnidp,

o funwOnpbipp Ywighnudpg L dwqlbqhniihg dwppiwl gnpéplpuwigh
hbwnwgnunuip, pipwgnn rbwlghwlbph YhGGwnhlwih pwgwhwjnnuip L
owwnhdw) ntidhabtph plGunpnudp,

e pGuipnnwljw mnwppuwntéiwhb bnwwlny anihpnbbhwmwhb
funwniptipp  plwpghwnGbphg L wy  GhGGpwiGtiphg  dwppdwd
qnpopbpwgh dGuwGhqip L owwnhdw) ntidhdltph pGunpnidp,

e tnihpnbGhunwihG funwGniptipp whphwhg L fuwynwhphnpg dwepdwd
gnpéplpwgh  hGwnwgnuinudp b owwhidwy rkdhdGbph  plunpnudd n
hpdGwnpnidp,

o utnwgywd dwpnep dnippntbh nhunidhnh dwipwgdwl gnpoplpwgh
htinwgnwintdp b hwwnynepyniGbbph niunudGwuhpnedp,

o dnihpatGhinwghG  funwbnipbph  hwdwhp  depwdwldwdp  pwpép
dwppnipjwl L nhuybpuwylnpjwl dnihpnbbh nhunt$hnh unwgbwi
wnbifulngnghwjh dawlnudp L nbfuGhlwnGunbuywb hhdGwynpnudp:

Nupwnuwlinipjuwl Geplwpwgynn hhdGwlwl npnyplbpl Ga.

1. UnihpntGhunwghG futnwyGnipbiph dke gunGynn nunbyhg dhGepwiGbph
wgnunwlwh  ppyny wwppwnddwl  gnpéplpwgh  phpdnnhGuwdhlwljwh
hwywlwlwanipjntlp L hhdGwynpnudp:

2. UnippntGhuwghlG  funnwOpneptipp - $rnwnwgnubniptiphg L 2{widhg
dwppiwb gnpéplipwgh  wnwldbGwhwinynipyniGObipp, owwhdw| nrtdhdbtph

hhdGwynpnidp:

3. bwghntihg L dwaqlbghniihg dwpndw qnpéplipwgntd
futnwynipbpned phpwgnn nbwlghwbph LhGEwnhywlywh
opphGwswihnipyniGGpp, owwnhdw) ntidhiGtph hpdGwnpnudp:

4. COwpnnwlwh nwppwintdiwh bnwlwlny  dnthpnbGhuwghG

tunw@niptipp pdwpghwbtiphg L wy) GhGGpwiGlphg dwppdwl gnpopGpwigh
LhGbwnplwG, deluwihqip b wbuGninghwlw ophlwsuhnipynibGhpp:

5. UnthpntiGhuiwghl  funwGniptpp whppwhg L fuwgynuhphtnhg
dwppdwh gnpéplpwgh YhGbnhYwh L owwnhdwy ntidhdaltph hhaGwdnpnudp:

6. Uwpntp dnthpntiGh nhuni$hnh dwipwgdwl gnpéplipwgh owwnhdwg
nkdhabbpp:

7. UnihpntGhuwghG junwGnipbiph hwdwhp  JGpwdzwldwdp pwpdp
Swppnipjwl L phuwbpuwyGnipjwl  dnjppntlh npuntbpnph unwglhwG
wnbfulninghwb L wbfubhlwwnbnbuwlwh hhdGwynpnidp:

UWrpuwnnwiph ghunwlwl Gnpnypp: Unwghl whiqud dwlyby b wbnwlwh
hnuiphg' dnghpnbGhunwghl funwinipbphg, hwiwhp Jbpwdwldwdp, Gnup

4
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ppntitph Yhpwedwdp, pwpdp Gwppnipywl b nhuwbpuwGnipjwl dnihpnkGh
nhuntdphnh (2H-MoS2) unwgdwl wbhulGninghw (33 gynunh wpuninGughp Ne
2335A): Pwgwhwjynyt] t  wbhuGninghwlwl  qnpdplpwglbph  owwnhiwy
nkdhibbpp, pGpwgnn nbwlghwbph dbhuwbhqlip L YhGEwnhyw:

Unwehl whqud. dwlbpbnipwwlywnpy Gyneptiph fuwnbnipnh (Na2Sios- 9H.0
L OM-07 LJwd OM-10) UYhpwnniind hbwwagnudty t funwbnipbphg
dinnnwanubnpbph hbnwgdwb  ophlwswdinipyniGGbpp,  YhGEwnhywb L
dtfuwbhqdp: 8nyg bt wipyGp, np wnwig dnthpnbGh nhunybhnh opuhnwgiwd,
pwgynud GG dhOEpw GEph dwybplnyplbpp, dkéwlnud b Gpuwlg nbwlghnG
nibwlnipyntbp L hbGnwbmd . Gnup ppnilbpny  fuwneGnipn dhGkpwGeph
pGupnnuywl nmwppwinudiwb gnpoplpuwgp:

Unup ppnibtipny dnihpnGGhuinwihG funwbnepbph dbe Gnwé fuwnbnupnGbph
pGupnnulwli  nwppugneédwb  gnpéplpwgh  hbnwgnuniwl  wpryneGpnid
npnpyby GO0 funwGneph Jugdwl L fuweGnipnlbph pGuopnnwlwG
wnwppwneddwl owwnhdw| nkdhdbtpp, npnip wwwhndnud 5O phy Swhuubpny
dwpnip 2H-MoSz-h  utnwgnudp: WG hOwpwynpnepyntd £ wmwihu Gwypuly
(nusnuplbphg b (Jwgiwb ppkiphg widpnnenipjwip Ynpgky Fe, Cu, Mo, SO4%,
NOj3', NO2 L F-p, wywhnybiny hwdwihp gbpwdwlynidb ne pluwwywhuwbwluwh
Gnpdbph wwhwwnidp:

Uppmnwlph  Gppwpwlwl  GpwGuwlnipntlp: Uwldbp b nbnwlwi
unghpnblhunwihG funwbynpbphg nbnbuwwbu whwybn b phwywhwwbwlwh
GnpdbphlG pwywpwpnn ne 2thdwG hwignuygGbpnud npwbu whin puwGjnep
oguwagnpdynn  pwpdp  dwppnipjwl L nhuwbpuwlnepjwG  dnghpnbGh
nhunt $hnh utnwgdiwb nbfubninghw: UG Ywpnn bt ogunwgnpdyb YEGgwnuwiha
uwppbipntd  nu ObpGOwOGpnud, wpdhsGbph  jnunGph Gy npwbu  2thnudp
thnppwglnn  hwybwGnep, tGGEpgbinplwynud, wyhwghnlG L whbgbpwlwb
wbhuGhyuwynud: - WG tpuwnpbdw)  wuwjdwbGbpnd wpbuwnnn wibGuguy
hwluwthwlw Gneph E:

UwnbOwfunumpywl winbuwlws, winbnbhungwlwl b dEpnpwlwl hhdptnp.:
UnbOwfununipjwl hwdwp nbuwlwb hhdp 60 hwinhuwgb] hwpbGwyw L
wpunwuwhiwbwl  npuuwlwt L dwiwlwlywhhg  wptuwwnnepynGbhpp:
Jtunwgnunepynibibph hwdwp wbenbywndwlwi  hpdp GG hwGnhuwgh
hpwwwpwlwsd wwunnlwlywb nbnbywwnnlGbbpp b wmbnbywgpbpp, hGswbu
Gwl wnbuGhuwlwl wywppbpwlwbGbpp, wpunnbwagpbpp, SOUS-tpp L wyG:

3Lnwgnuinepjwl plpwgpnid Uhpwnyby o]1] hwdwlwnpgswjhh,
gpwphlulywb, phdhwywd, reLOngblwdpwquihl, uvwbynphwy, wnndw-
wpunppiw@, phpdwdwipwswthwlwh b wy ybpnudnipntGGbph depnnbbp:

Whnunwlph  wipymGplGbph  thapdwplymdp L hpwupwpwlndGbnp.
UzfuwnwGph hpdGwlwh wpnyniGpbbpp qbynigdtp G0 hGwnbyw) dhpwaqguihG L
nbnwlywh ghunwdnnnybtpnid.

o MexayHapoaHas KoHdepeHuus no Xxumuueckol mexHoaoruu, 17-23 uloHA

2007, r. Mocksa.
e MexayHapoaHaa KOHhepeHLUs No XUMUU U XUMUUECKOU MexXHoAoruu, 22-
25 okmsabpa 2007r., EpesaH.

o Juwjywlwlb phdpwlwh pGYGpnepjwl wnwehl ghwnwdnnnd, 17-18 hnihuh

2008p., bpluw(:




* Il MexayHapoaHas koHbepeHLUS No XUMUU U XUMUUECKoL] MmexHoAoruu,

13-17 cenmsbps 2010r., EpesaH.

e 3M63 -h nwpblwh ghwnwdnnnyGtipnud (2008, 2009 L 2010pp.):

Uwnblwfununipjwa hhoGwnpnyyplbpp L gnpoGwlwa
hwhalwpwpwhwhbbpG pun Spwldwd pGpwgph gblynigyt; L pGlbwplyyb] GG
Fwjwutnwlh NbEnwlwa Gwpunwpwghnwlywi Iwdwuwpwbh «Ubtnwinipghw
L OpnepwghwnnipyniGy» wiphnGh ghunwlws ubdhGwnGbpnug:

Uzfuwwnwlph  wpnyniGplbpp pOGwpyyb] &GO «UpdbGhwh UnihpnbG
®pnnwpG»  UNMC-nwd, L dtinGwnplynipnilp Owwunwhwhwpdwp £ qubp
wntfubn nghw GEpnGty 2013p.-hG:

UwnbGwpununipywl  hhdGwljwG wpmynthplbpp  hpwwwpwlws &G 8
ghinwlwl wpfuwinwipGbpnid, npnlighg dblp wnwlg hwdwhtnhGwyGbph t,
huly dbYp* 33 qynLnh wpninGughp Ne 2335A:

Unblwfununipywl  Guenigywépp L dufwyp:  UnbGwpununtp)nilp
Punyugwé L GGpwoénipynilpg, snpu g(ntfultphg, plnhwGnip
Lopwlwgnipnibltiphg L 117 windG oguiwgnpoywé gpulwinipjwl gwilhg:

W 2wpwnpywé b 140 hwiwlwpgswihG nwwghp tenud, GEpwenid t 54 Glwp,
35 wnjnuwly L hwybipwas:

UStLUNUNHE3UL IhULULUL PAYULAULNFR3NILO

Ubpwonpynilnid  hhdGwynpws ¢ wntiGwfununipjwl  phidwh
wpnhwlwhnipynilp, dbwlybpwywsé b hhoGwlws Owwinwlp L wwynwwinegw
GEpluywgynn  npnyplGlpG  nu fulinhpGbpp, pOswhu  Gwl  wyhuwinwGph
Uppwnwlwh GawhwYynipjniGp:

Unwghl  qifumd”  Gwunwpyby ¢ hwpblwywt L wpnwuwhdwwd
gnulwinipywl Jbppnuénipnl dnihpntOhunwhG funwanipbph YEpwidwliwh
dbpnnGbph L dnhpntGh nhunt ppnph unwgdwh Jepwpbpjuw; Ppwd LG
dnippntiGh  dpGhpwiGhpp: Muunuibwoppdly LG wgnunwlwl  ppyny
dnihpnbGhuwiha futnwGyniptiph tnwppwntdswh nbfulingnghwljw
gnpoplpuwglbph wrwhdGwhwnynipntGhtipp:

dbppnusyty GO dnphpnbGhuinwgh( funw@yniptiphg  plwlwG  dnghpnth
nhunti$hnh L uhGptinhy dnihpnbGh nhuniphnh unwgow Bnwlwybtpp, Gk
G0 wyn BnwhwlGEph wnwybinupniGakpt n ptipnipnLGGLpp:

dbpnuénipjwi BG LOpwpyb hGswbu anihpnbkGh nhunt$hnp pynupGnwih
YJwnnigwdph wnwhabwhwinynipynGbbpp, w)lwbu kL Phahywphipwlhwi L
hwlwpthwhwi hwwnlynepntGhGhpp: dbpinuédby B0 plswbu wpnkG Uhpwnynn,
wjlwbu b hbnwGYwpwhG plwgwweGspp:

Fwpbiwywi L wpnwuwhSwiw gnwlwlnipjwl  Jbpniénipyub
wpmynilpnud  hpdGwydnptp 66 wpfuwwnwiph Gywwnwlp L hwnwgnundwi
fulnhpGtipp:  Upmynilpnud  hpdGwnpybp  t Gnup  wgnuwlwi ppyny
twppwnieiwh Gnwbwlp:

Eplpnpn gyfuntd” «Glwljniptiph pGunpnidp, swihhg-hulihs uwppwynpnudGtip
L hGinwgnundwh dpnnhywh», npp pwnluguwé k2 Llpwgqnihulibiphg, phupybp L
hhdGwynpyty 66 GpwGnepbpp, nwunudGwuhpdb] GG npwlg plnipwgptipp,
Juwwpyby t swihhg-hubhs uwppwynpnidGbph pGwpnudl ne hhdGwnpnedp:

6
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UnihpntGh nhunt $hn utnwGuwgnt hwidwp plwnpyby L hhilwynpybi t Lwowpwth
wnbawdnihpntluwhG  YniphGwinh  Ynnohg pnnwplynn  dnphpnbGhuwha
funw@Gnipp, huy Ubpwizwhiwh hwiwp phohwuwbu Swpnip Gynipbp? Uwlybg t
nbfulGninghwljwa qnpéplpuwgltiph, Ywnnigwéph L hwuiynipjniGtiph
hGwnwgnuniwh dEpnnhlywi:

Gopnpn  qufunid” nwnuiwuhpdbp b Rwewnwih wnGdwin|hpnbGuwjht
YndphGwinh nndhg pnnwnlynn - dnihpnbGhunw)h funw(jniph
Pwnuwnpnepynilp, wquyhl L hwuinhlwswihwlwi Ywadp: LY. 1-nud plipwé t
funwGyniph nbGungbGwaghpp, nphg wwnq Gplnud b, np funnwGjniph hhdGulwa
pwnwnphsp 2H dnnhhlwghwih dnihpnbihng t:

<
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L. 1. Rwowpwh dnihpnbGhunwgha funwjniph ntGuingkGughpp.
A-MoS,, o-CuFeS,, x-FeS,, 0-Si0s, e-CaCO;3, 0-MgCQO;

Hwuwndby £ dnihpnbGhunwhG  funwGneptiph e quGynn nintihhg
GhGbpwiGbpp wqgnunwlyw ppyny nwppwntdiwd ntiwlyghwabph
phpdnnhGwdhywlwh  JGpinidnepndd, nph wpnynupnid  gnyg b inybyg
huwynwhphwh L whphwh pGupnnwljwi wnwppwnLetwi hGwpunnpnipynibp:

Pwownwlh — wnldwdnhpnbGuyhG  YndphGwwh  Ynndhg pnnwnlynn
dbhpntiGhwnwihG  funwGynepp wuwpnilwlnd t 2...4% Prnnnwagnuwbynuptip,
npnlp  wpnyntGwpbpwlwG Owdpwyninbp &G, YbpnuhG,  pnunppwgh
puwlnwgbilwwn L wj6: UpwhGp ndjwpnipjniGibp GG wnwewglnd funwjniph
fuwnGnipnGbiph Swppiwd hhnpndbnwinipghwlywa qnpoplpwgniy:;

Dbnwnnwqnuijniptiphg futnwbyniph Gwppntdp Juwnwiny b L
dwhbplnipwwlnpy Gnupbiph, Guwnphnudh dtnwuhihlwnh (NazSiO3' 9H,0) L
OM-7 Jwid OM-10 SwhtGhyh tdnuuwpwph fuwnGnipnh onwihG nudniypGbinny,
npnbp odinlwé GG wgnn hwuwlynip)nLGtpny;

Onpdwnlytp &G dnihpnbGhuwiha funwinipp NagSiOs-h L OM-7-h
[uwnlGnipnny dwppdwh dh pwih nwppbpwlabp.



Nhunwijniph lwhilwlywo Gwppnudp wunwpybp ¢ Gwwphnidh
dbwnwuhpywnp L OM-7-h 9nwyhG Lntonypny’ ubiljwlwghG pbipdwuwmptwinid L
80° C-nuy,

: 2)futwlnipp Gwlpwgyb) t wnwgnis® Gwunphnidh dbnwuhhunp L OM-
7-h opwyhl |nLényph wnluynipjwidp’ ubljwluyhl pbipdwuwnhdwbndg,
3)hunwljniph, Gwwnphnudp dtinwuhhywunh, OM-7-h L oph fuwnlnipnh
(100...150°C nwpwgywo) fudnpwbiwd quibquwép Gwlpwgyby t wnuwgntuy;

UpmyniGpGtiph apwdhlwlywl wuwnltipp pbpdws t GY. 2-nua: ©npdbiph
wpynelpbbpp gnyg GG nuwihu, np $nnwgiws Intnbiphg  dwppiwl (uny
wpmynLlplbip uinwgyby GG Gpypnpn L Bppnpn tnwpptipwyGph nbwpned: hGswtiu
Guwly, Gwuwphnidh GGwnwuhhjwnh  Swhuup wybjwgnudp  Guwuwnnid ¢
Jninwgbipéiwin:

2
D
1.5

dnnwgiwb Jninbph
wwpnilwyniplnibp, %

T T T T

50 60 70 80 90 100 110
Lwnphnudh Gtiinwuhhluanh pwlwlynepnilp, Yo/

LY. 2. Dinnwgdwh Jnintphg  hunwbjniph Guppiwh gnnéplipwgh
wnnynlphbpp’ Ywhuwé Gwwnphnudh atnwupthlwinh
i WupniGwlnipynilhg (1-ubljwywyht otipdwunpswincg wnwlg
Gwhpwgdw(, 2-80...85°C-nLd wnwlg dwlpwgiwa, 3-ubiljwlw)ha
obipdwuwnhdwncg 15pnuwt dwlpwgiwdp, - 4-75nnwh
dwlpwgdwdp)

bwwnwpwé thnpdtph wpmynielipnd  npwbu dinwinwgnuwbjnipbphg
Gwppdwb owwhdw) nkdhiGkp plwnpyby GG,

e Owfuwwbu anihpnbGhinuwghG funwniph Gwppniip pininwgiwi jnntiphg
60...65°C pbipdwuwnh@whnug Gwwnphnudh dGwnwuhhlhwnp L OM-7 ljwa OM-
10 dwlGhzh toncuwpwph fuwnbnipnny 1 dwd nbnnnipjwip L 30 pnuk
dwhpwgnidny,

* JunwGnip-pnip 1:1 hwpwpbipwlgnipjwdp,

* funwlynip-lwwnphniih ﬂbmmuh[huwm-tdnquwnwn hwpwpbpnipnilp
Utipgyb k 1:(0,05...0,09):(0,003...0,01) qulgwdwhl pwdhOlbtpny:

8

ﬂnnmannmﬁjmpbnh dwppnidhg htwn, hGwpwdnpnupinG ¢ unbindynid
dwlnwgywé funwGnipp OGluwGhywlwa tnwGwlyny Gwppb] Owl 2lwihg’
SiOz2—hg L wétuwjha dwubhyGbphg Wwpqyuwépwquiniwb Gnwhwlny:

ﬂLunLdGmuhnmpJnLGDbnhg Pwgwhwyngty  t,  np Gn hpnbGhunught
funwGnipnid dhohtp 3%-ny pwpdpwgt) t GnihpntGh wwnnibwynipjnilp, huy
dnéynn Guinywéph wwnnilwynipynilp 7,6%-hg OJuwqb| t Shask 4...4,86%:

Thwlhg hbun, GOwgws fuwnGnipnGhphg (CuFeS;, FeS; Si0,, Al O3,
CaCOs, MgCO; L wjLl) hbwnwqu Gwppnidp Yuwnwnpyb ¢ ppnLGtipmy
tnwppwiniddwh shongny:

Swppwnidiwi gnpéplipwgp  Guhiwé ¢ dh  wpp gnpénibbphg
wqnuwbjnipbiph lmﬁgb[]mnwghwjhg, otipdwunhswihg, fuwnGuiwG
wpwanipynilihg,  tunwGjniph hwnhhwswihwlywe Jwquhg L wyG:
AGwnwgnuinipnilGbpp uwwpdb; G fuwnGnipnGhph pGunpnnwlwa

4nGgbGupwghugh npnzdwl hwdwn, npp wwwhnynid t Ca-p, Mg-h, Bi-h L
dwulwyh Fe-h, Al-h whgnidp (nudnyp: Fwzuh b wnlyb| Gl Gnup wanuwlwa
PPUN wwuhiwglng wantignipjnilp MoS;-h LNLodwh Jpw: NMwwnpwunygb; b6
wanuwlwh  ppyh tnwppbip hnﬁghﬁmnwghm;h (nLénypltip L nnwig kg
wybpwgyt| Gwhuopnp Unwod funwajniph pwahGhtp: Swppwiniénidp nwnyb
L1 dwd nknnnipjwdp, 20, 40 |, 60°C thﬁwumhﬁwﬁﬁbnmu, u;h=1:2
qunwpbanQandep: Wn wwjdwabtpnug GhinpwinGliph aliny Lndnyp LG
whglnid Yuwighnuap, Gwqbbghnudp, nnn2 pwlwhh bLplwp, wpyntdplh Lowy
tnwppbip: ®npdkiph wpmynilpGbphg Gplnua np gnpoplpwgh pw wqnnud t
hGswbu  |nuényph pipdwuwmnhswap, wjlwbu wanuwlwl  ppyh
Ynlgblunpwghwi: HNOs-h dhGsk 4% Unbghlunpwghuwp nbwpniy funwGniph
nuppwnLeiwh wunhswip dké st L it t 2...4%:

Ujinthbunl nuntdlwuppyty t dnihpnbGhnwhG funwbynipbipp dwpnpnuip
fuwnGnipnGtiphg 3%-Lu[]ng‘u,|qnmwuu.l[] PRUNY" Yuwluws ptipdwunhswihg:
Swppwnidtwa thnpdbpp  Ywwwpgtp kG 20°C, 40°C, &0°C
pbipdwunhSwiGbpneg, w:h=1:2 hanLupbpwuganJLuﬁ L 1...5 dwd nbknnnipjwG

LY. 3-hg bLiplmg t, nn - funwGjniph nwppwnudtwh gnpopGpwgnid
pbipdwuwnhdwip wanbgnip)nLGa whbhwjin ;1.2 dwdyw pGpwgpnid
funwlyniph  nwppwnustwe WunhSwll  qquih  wsng o Uwluh
otipdwunhsweh  pwpdpwgiunip GhGsl 60°C, wytith phy wnwppbpnipintG ¢
Olwindnid: Pnpnp nbwpbpniyd tnwppwnLetwh  wunhswae wrwohl 1...1,5
dwilw pGpwgpntd Yunpnily wsned t, huly wylinthbwnly Bhs t thnthnfuynug:

Swppwntddwi gnpépGpwgniy fuwnGnipnGeph  hbn dhwuhl  nbuh

htunwgnuny b t tnihpnkGh L Gplwph wwppwinLeiwa wunhswhh Ypw LhLonph
pbipdwuwnhawah L nbknnnipjwb wantignipnihp: Sbwnwgnuninipjwi
wnrynilipGbpp OEphuywgyws La anwdhlnpka (Gy. 4 L Y. 5): baswbu Gplnug
Ghwphg gbipdwuwnhswah Pwndpwgntihg L nbknnnipjwG dbéwgnuihg dEGwinLg
t dnghpnbGhuinp nuwippwiniédwi wunhGwp (G4 4): Uwlyuwyt win wwjdwhGbpneg
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Owqnud £ Gpywph  wwpniGwynpyniGp (G, 5): L. 5-hg bplknud t, np
funwbjnipnud Gpywph wwpniGwlnipynilp 3,49%-hg Gwgnid t L 40°C-nud 5
dwd wnwppuwiniétithu Ywqdk) t 2,98%, huly 60°C-nud” 2,86%: 40°C-nid 5 dwd
- nwppwindbihu Gpywph nokhnupniGlo uygplwlwth hwidbdwen Ywaqdbp
12,57%-h, hulj Ca, Mg, Bi wipnnentpjwiip whghned GG LnLonLp:

O i
3

s I
g o

254

53

5‘g3"

= 5

[¢/8

28 2

=3

=

E 0 = T T T | TT— ]

0 1 2 3 4 5
Swppwnédwh nbnnnepynilp, dwd

LY. 3. 3%-wlng wqnuwywh ppyni dnihpntGhuwgh futnwGjniph
nwppwpniddwl YhGeinhhwh nwppbp ghpdwunhswGGhpnuy’
1-20, 2-40 L 3-60°C-nLu

06
2 3
%’ 05 - oy 4 ]
3
£ el o *
foud |
25 .
E Bl e
32 O
5 1
5. 02
w
(=]
= 01 -
o0t : - ‘ :
0 1 2 3 4 5

Swppwntddwl wnbnnnipynthp, dwd

LY. 4. Un|ppntiGhunp tnwppwiniétwl wunhSwah Ywhudwénig)nilp
tnwppwnédwl nknnnipntlpg L obpdwuwnptwihg.
(1-20°C-n14, 2-40°C-nLd, 3-60°C-nL1)
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3%-wlng  wagnunuwlwlG  ppyh  ppwjhG (nonpny  futnwGyneph
tnwppwntdtwh hhdbGwlwh Gywwnwlp Ca, Mg, Bi fuwrbnipnGbphg funwGniph
dwppnudl t, pwlh np hbnwauw $wnpwenwdlwyht ppyny nwnpwntdiwh
dwiwbwy npwip upnn 66 nddwp (nuéynn $inphnbbp wnwowghby:

3,6
=
T 34
=
e
= 3,2
=25 LA
&= 3
= 3
g--b L 3
33 28
S o
2‘3
3 26 ; : : e
0 1 2 a 4 5

SwnnwLnLdﬁwﬁ_ wnbnnnipjnilp, dwd

LY. 5. unwlynipnid Epywph quiqwéwihb pudGh Guwhuajwénipnilp
tnlnnnipnilihg L pbiptwuwnhwihg (1-20°C-nud, 2-40°C-n1d, 3-60°C-nLii)

SiO2-hg funwbniph dwppnidp Yunwpybp t PunpwepwdluyhG ppung
nwppwintdwdp: NwnuiGwuhpdt) b 20...22%-wiing PunpwgpwdGuyht ppyh
gpuyhG  (nudnypny  funwlyniph  tnwppwinLdswi gnpoplpwgp 40 L 60°C
ebipdwunhdwblbpnud, w:h hwpwpbpwygnipniGp 1:1, 2...12 dwd nbnnnpjwl
wuwjdwhGepnud  (GY. 6): Npnaubp t  funwbjnepned sinéynn Guwnwijwédph
qulqUwowjhG pwdhlp: Owwhiw| ww)jlwhibp LG plwnybl 20...22%-wing
Punpwepwsbuwhl ppuh opwyhG |niénypnid 60°C ebipdwuinhswhnud, w:h=1:1
hwpwptpwlygnepjwip L 12 dwd wnknnnepjwiip nwnppwiniénudp: g

Equwpghinhg dwppdwsé funwbnipp tGpwplyby t bppnpn nwppwntddwh
5...8%-wlng wanuwhwl ppuh opwjhl [nuénuphbpny, nph  OwwwnwlyG t
G0wgwé Al03 L Fe-h nu Cu-h uny $hnibph (FeSs,, CuFeS;) htnwgnuip:

NeuniibGwuhpnipniGllpp Yuwnwpyby 66 ugeh=1:3 hwpwpbpwlgnepjwa, 40
L 60°C obpdwuwnhdwth L OhGsk 16 dwa nbnnnipjwl  wwjiwGGhpned:
Swnpuwinwoniip wipntGulyby £ ohGsk whphuh b fiwnwhphnh phy nesdbp:

hGswbu Gplnid £ thnpdiph wpnyniGpGliphg, (nuényph papiwunmhsdwhh
pwpdpwgntihg MoSz-h tnwppuniétiwh wuwnhwip phs b thnthnfutp (Gy. 7):
Swppwinigtwl  wpmynilpntd,  funwGnipnud  Bplwph wwpnibwynipjwG
thnthnfunipntlp gnyg b npwé GY. 8-nul: Owinhiiwg wwjdwhGbnh GG, 7...8%-
wlng wgnunwbwh ppdh opwihl |nuénypnid 55...60°C pbpdwunhGwbned,
15...16 dwd wnwppwintéiwh ntdhdp: Wn nbwpnd funwbynipnid Gplwph
wwpnilGwynepynilp Gdwagby b dhligk 0,02% (GY. 8), hul dnthpntlh wGgnudp
(nténup Ywquti b ulqpbwywah 6,8%-p (GY. 7):

Pwgwhwjndtl £, np  nwppwnsdwl  qnpéplpwgnid dnthpnkGh
nhunt phnh hwwnhlGeph dwlbplngpGbphG win pupwy 26nwiny wnwpwbnud t
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dwlpwgnithg wnwy (w) L hkwn (p):
thnthnfunipyniGp:

UyGhwyn b thnpbhwwnhlybtph swihbph

SEMMAD 1 00 br tne
HY: 200K DATE: 0 sopm
Davea 1651304

DET BSE Detector
DATE n13aN0 50
VAL HiMac Deves 1951 00M

vaga©Tascan
PR, Amania

w) P)

Ll 9. UnthpntiGh nhunydhnh dhypnwnnigdwépp. w) shis Gwhpwgnudp,
p) 2hpwyhl wnwgnid dwipwgywé (x1000)

YegadTescan
R, Aimania

VAC MiVac

Npnaytg b dwlpwgyws dnihpntiGh nhunidhnh hwnhywswihwlwh Ywadp:
UG wdpnnenipjwdp thnpp £ 50 dlhd-hg L GOpwpyyb ubnhibGunwghnb
UGnnionipywl: Lanwnud qlipwlzenud GG 2 A4S swihh hwnhyGhpp:

RWpiwowipwswthwlwl L nhdbpblhghwi-pbptwhi Ubpiniénipjwdp
neuntilwuhpdby b dwGpwgyws dnihpnbGh nhunt$hnh obipdwihl pwypjdwi
anpéplpwgn:

Fwidbdwmlb] GO sdwGpwglwsd L phpwghl  wnwgnid dwlpwgywd
anihpnb0h - nhunybphnh  dbpineénipywG  wpryniGplbpp:  UYGhwyn b, np
s0wlpwgywdé anhpnbGh nhunydhnt wybih phipdwlwynia t, pwh Gwhpwgywop:
AGwnbwpwn,  nppwl  nhuwbpu b dnghpnbGh  nhunydhnp,  wlpwh  Gpuw
obipdwluwnilnepnilp gwédp t: 26wjwé npwl, unwgywd pwpdnp Swppnipjwh L
nhuwtipuwylnipywl - dnthpntGh  nhunydhnp  npwbu  hwlwythwlwe  Gynep,
qtipwqulignid £ SN 48-19-133-90-nd wwhwieynn hwnlynip)nilGGsphG:

Qnppnpn. - qfund” dawldty b wjwunwGh pGwlwl  hnudphg,
anthpntihnwhG funwniptiphg, pwpdp dwppnipjwip L nhuwbpuw)lnupjwdip
dnthpntOh  nhuntbhnh  unwgiwh  wnbhuGninghw (G4, 10); COwpybp &G
hwiwwwnwuhuw vwppwynpnuiGlp b Gwydt) b nbfuGngnghwlwh znpwgh
ufubiwa:

Uwpnip dnifipntGh nhunybhnh unwgiwh gnpéplpwgntd oguwgnpaynn
Gwwphnudh  dnwuhhywinh, wanunwlws ppuh,  prnpuepwébught epuh.
wdnGhnudh  hhnpopuhnh  YbpwoquwgnpédtiwG  Guyuinwlyny, ppdwihl L
hhilwjhG [neényplbipp stqnpwgyti GG: LY. 11-nud pbipduwé b Sweneg tn hpntGh

14

© National Library of Armenia

UnhpnbGhunwghG funwineg

WLp ) l
S ninnwaqnubnptnhg
Guwippned

l

Uwlpwgnud gOnwnwgned I

!

2nip luiniy

| Ihpwpnid L Jugnud l
v

Mhn Gunywd
2nip —J—"l—r_L‘_E
¥

TMuwpqyudpwquinntd '

Lnionuyp

(B3 sbpwdzwlnud

¥
7% HNOy Mhin Guandwo

¢ Dhpwnpnud

Mui ﬂ‘%i]lll op

I l bhpwnpnid
Mhin Gundwép L; —IJ
: il Cpui—s Jdbpwiywlnid

Lnedni
) O
2 HNGy G

l 0
I Swippuwnignod mliiau
2nun
) !

Dhpipned bofwgned |

20...22% v
HF Mha . Lnont
ann

| Dhpinpnud L Jugned I

\L. dbipwdzwynud

T
rlll Swppwnidnod |
20
L |

[ Dhpwpned L fugnied I

Nhon bunwdp L_m%‘ dbpuidwlynud

12% NH;OH l
| v Slupnuunmmu—‘

Dnpwd gnip l

| Dhynpnid Lugned —I
‘Ir L F»H._C_)_H

L"_lf’lﬂlﬁ Mhn Gundwdp
dbpwdwlynug

-U wlbipugnid
Uwinned

Shuwljuwdnpney
Quipbipuwnpnw

¥
MNuwinhpuwnnchl

Ll. 10. Uwpnip dnthpntGh nhungShnh uinwgiwd wtifulingnghwlwi ufubdwG

15

él‘dmnunnum('NapSiO-. 0N-7, OM-10)




=
S a
w =
-El:
£
3 =™
=2
2=
=3
EV:
=
S o
= =
gr.:
=%
Sifo
B:w——b
§=
S 3
Tty
e :
= = =]
B =
g2 2
3 o+« :3
£3 =
- Z
=3 @) <
== o]
Q
= P
|
23 =
23 =]
=5 =
= Y=
== =
= =
ER= )
g 3 >
R ) —
=
O .|
I
= =z
u-
e v
= =
= =
ER=] =
= g
€% =
=4 =
=3 =
= =
S= o
a | S

o .:'3
3 =
=] o 33
= = ==
= Pl | gt 3
=5
_E' Ry,
Q
a =
Bt
=
o} =
=
\—bé » g
S =
| Y &
= s =
_’5 —
= =
= oy =
= =]
=
— 5 —%%
5 Z
'_‘I a5
(@] <y
E 2| ==
5 =z
=
g
:
=
£2
=

Fe,0; MoO,

2
=
[=1]
Z
=1
9
3
@

bbpndnghpntlh
wpuwnpnigynid

Qninp2wgnud

Pynipbinwgned

Uwpnip dnhpntGh nhunidhnh unwgdwl qnpépGpwgnid

11.

L.

L

(neonyplbinh JbEpwdwlwdwh

auwjnuwly
YOowuwgbpstiwh nbubninghwlywb ufubiwh

wnwowguwsé

NHNOs+(NH,),SO,
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npuntbpnh  unnwgdwh  gnpéplpwgnid  wnwgwgwd  dwjpwl  (nuénypabph
Ubpwiwydwl k J0wuwgbpédwh nbfubningpwlwl upubdwh:

Uwwnwpyty £ 2H-MoSz-h unwgdwl nbhuGhywinbnbuwlywh hhdGwnpncd,
hwiwdwyG nph dtY wnGOwih (phy hGpGwpdbpp Ywqdb) £ 16400,0 hwqup
nnwd: Ywwhwnwy GepnpnudGiph GungGiwb dwilbnp” 3 tnwph:

CLARULAEN Barususue3nLLEr

1. FtGwnwgnudl]  BG Pwowpwlh  wnGawdn hpnbiughl  YndphGuinh
Ynndhg panwnlunn dnthpnbGhuwhl funwlneph Gnup wgnunwlwh ppyny
nwppunistw gnpoplipwgh mnbuwlwi L winbhulin nghwljw
ophGwswihnipyniGObpp”  wpdbpwnp pwpép  dwppnipjwdp  dnihpntGh
nhuny$hnh utnwgiwl Guwinwlny:

2. bwunuwpytp £ wgnuwlwl ppdnd  dnihpnohunwhG junwbniptph
nwppwiniodwh  qnpoplpwgnid  funwlnipbiph  pwnwnpnipjwl Gk dunlinng
wrw0dpl dhGbpwibbph L wgnuwhwh ppdh thel pGpwgnn nbwlghwibph
pipdnnhGwihjuyw gtpinisnipynil: 8nyg b inpdtip fuwiynwhphunh L whphunh
phwnpnnulwl nwppwntddwb G566 hwwlwlywbnipnilp:

3. Unwphl wiquwd htwnwanndbp GG dnjhpnbGhnwhG  funwGineptph
pinnnwanubyniptiphg b 2 wihg dwppdwl gnpéplhpwgp: Sntjg b wpyky, np
dnihpnbGhunwh funwbyniptiph dtie qulynn fuwelnipnGbph Swppdwh hwdwp
wlhpwdtizwn £ dhGbpwibtph dwytplngplbpp dwppbp $innnwgnwiniptphg,
npp  hGwpwnpnipynilG £ wwihu pOnbGuhdwglby  fuweGnipn ShGbpw)Geph
phunpnnuwlwl tnwppwinedncdp Gnup ppnilbpnd: k

4. buunwpdty b fuinwbnipbph dwppnud Ywighnidhg L dwqGtighnidhg,
npnlp  hbwnwguw  punnpngpwsbughl  mwppwpnuddwh  thmgmd Gwpnn GG
wnwowgltiy whnokth  $winphnGp: Snyg t wpyb, np Ywighnuipg L
dwqlbighniipg  dwppnudp Gywwnwhwhwpdwp £ Yuwowpl]  3%-wing
wgnunwlwh  ppdny: COwnpdlp 66 wwppwinuddwh  owwnhdw)  rbdhdbkpp
phipdwuwnhdwhp 40°C, nlknnnipyntlp 5 dwd, ugh= 1:2:

5. 3bwnwgnugbp b dnthpnbGhunwght funwGymepbiph dwppniip
pywpghwnlbbiphg 20..22% dunpwgpuwsbuha ppynd, phunpnnwlwh
nwppuwintddwh Gnwlwynd: Npnadbp 60 dwppdwh gnpéplGpwgh  owwnhdwy
wnbfulinpnghwlwl ntidhdlbpp L ophbwswihnipynibbbipp: Lwwgnt)G udjuGhpG
unwgytip G w:h = 1:1, 60°C gbpdwuwnhdwinig, 12 dwd wnbnnnipjwdp
nwppwpniabhu: UGpneskh Guinduwépp Gwquiby £ 0,04...0,006%:

6. 3nwgnudlyy GG dnihpbGhowhl junwlinepbph dwpepdwa
gnpoplpwgp whphwhg L fuwinwhphwnhg, 5..8%-wlng wanunwluwh ppyny
nwppwndiwih dhengni], npnayty GO gnpépGpwgh owwnhiiwg wnbitulingnghwljw(
nidhilbpp  7..8%-wlng wgnuwlwl ppynd, uph=1:3, ptipdwuinhdwhp’
55..60°C, inwppwiniddwb inbnnnepyntlp’ 15...16 dwd:

7. 3Gnwgnunybp GO funwbnuph Gnup wgnunwlwh  ppyny Gawliwh
hGwnlwlpny wewowgwd wwn thnpp  pwhwlh anthpnbOwppdp  Jwppdwd
gnpoplpwgp’  12%-wlng  wdnbhwlh  epuwjhG (neonupnu: - Npnadbp &G
gqnpdplpwgh gmmr;ﬂuxl ntdhiltpp”  wph=1:2, nbknnnipynilp” 3 dwid,
ptipdwuwnhdwlp’ 40°C: Ujuwhuh dwlnidhg hbtwn, dnjhpntGh nhunt; $hnp
(dwgyntd t pnpwé opny L kphy uwhpuwny, 10:1 hwpwpbpwygnepjwip:
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8. 3bunwanunyty b unwglws dwpnip  dnihpnbGh nhunt $hnh
thnzEhwwnhYyGbph Yuwnnigwépp, hwinhYw;swihwlwa bGwadp, phihwlwa
punwnpnipjmilp L wy  hwwnlnipjnibibn: bpdwéwlpwswhwlwl L

nhptintlghwi-ptiptwyh dbpiniénipjwip hbnwgnungsy t anthpn&Gh nhunt $hnh
obiptwjhG pwjpw)iwb UGfuwbhqdp L YhGEwnhywa: 8nyg t wnnybip, np uinwgywé
pwndn dwppnipjwl L nhuwbpuntpjwa tnihpnkGh nhunt $hnp gbpwqubgned t
SNt 48-19-133-90-ny wwhwGeynn hwwnynipjniGabpha:

9. bwuwnwpwd hwdwihp htwnwagnunnipjniGibph hhiwG Upw Swlpb t
Fwwunwbh  plwlwh  hnwiphg, anihpnbGhnwihl - funwinepkiphg, pwpdn
dwppnipjwip L nhuwbpuw)bnipjwdp anthpnbGh  nhunydhnh utnwguiwb
wnbfulininghw: Ywwnwpyby t ntifubhlywinlbnbuwlws hhiGunpned, hwdwaéw)b
npp d6Y ninGGw 2H-MoS2-h [phy hGpGwndtpp, Ywquk| t 16400,0 hwquwp npwd,
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PE3IOME
HCPAEJISIH CIO3AHHA MHUILIAEBHA

PA3PABOTKA TEXHOJIOTHH MOJYUEHUS JUCYJILDIHIA
MOJINB/AEHA BBICOKOH YHCTOTLI M AUCIIEPCHOCTH
U3 MOJIMBAEHUTOBBLIX KOHLEHTPATOB

Llensio auccepraunonnoli paboTel ABAsSETCL paspaBoTka TEXHONOIHH HOJLY EHUS
IKOHOMUHECKH BLIFOAHOTO, GE30TX0AHON0 MENKOAHCIEPCHOrO aueynspuia MoandacHa
BBLICOKOH “HCTOTH M3 MECTHLIX MOJNMOACHHTOBBIX KOHUCHTPATOB, IPUMEIBIEMOTO B
KauecTse  TBEPAOrO  AUTH(IPHKLUMONHOTO  MaTepHaia B y3jax Tpenms
YJOBAETBOPSAIONIENO IKONOTHYECKHM HOPMAaM.

Jlna jpocruskenus aanuoil nenn paspaborana MeToNMKA | PELICHLL CIICAYIONLHE
3a1aH HeenenoBadis. BoiGpansl HeXONHBIE MATEpPHANILL, HCCHCAOBANDI HX TCXIINECKIe
xapawrepucriin.  Heenenosannl  dasoseii 1 3epuoBoil coctasl  MoANGACHITOROIO
KOHLEHTPATa, BLiNyCcKacMoro Kajukapanckum Meano-MoiuGACHOBLIM KOMGHIATOM.

[lpoBenen  TCPMOAMHAMUUCCKHI  ananus  peakuuil  BLUUCHAMUBALIS 430710
KHCIOTOH  COLYTCTBYIOUINN  MHUHCPANOB, BXOMHULMX B COCTAB  MOJNHGACHITONOIO
kotuenTparta. IokasaHbl BO3MOKHOCTH CENCKTHRHOIO BLILLETAMHBAIIN XaJILKONMPHTA 1
IIHPHTA. 1 g
Brieppie HCCNCA0BAHBI POLECCH OMHCTKH MOJIMOACHUTOBDLIX KONUCHTPATOB 01
(prioTOpEarcHTOB M UUIAMOB, l'lon:azanu,ﬁlrm AU OUHCTKH NpUMeceii, BXOWSIINX B COCTn
MOIHBACHHTOBOTO  KOHUCHTPATA, HEOONOAMMO NOBEPXHOCTL MUICPAIA OUUCTITL O
(pnoropearenTos,  MTO  HMAET  BO3MOKHOCTE  MHTCHCHMEALMN  CCACKIINBIONG
BLILCAUHBAHNSA MHHCPAIOB NIPUMEceii B pasGaBileHHbIX KHCIOTAX,

OQuuerka  KOHUCHTPATa  OT  (MIOTOPEAreNTOB  OCYLICCTBASIACH ¢ 1OMOIILIO
TNOBEPXHOCTHO-AKTHBHBIN - BCILECTH, TAKHX KAK MeTacuaukar narpus (Na,Si0), 9l 1,0) n
BOJIHBIC  PACTBOPLE IMyJLratopos Mapkd OI1-7 wm Ol1-10,
cROHCTBAMH NPOMBIBKH O Mace,

3areM OCYLICCTBAANACE OMMCTKA KOHUEHTPATA OT KANLIMA 1 MAris, KOTOpLIC
OCHELYIOUIM  BLILEAAUHBAHHEM (DTOPHCTOBOAOPOAHON KHCIOTOI MOIYT HOPOKATL
nepacraophmble (ropuast. Iokasano, uro ouncriy KOHLEHTPATA OT KaJILLUGSL 1 Mariis
tenecoodpasno  ocyueeTsinTh 3%-10it a30THOIH  KHCIOTOIL, BuiGpanst onrusiuiLinie
POKRHMBLI BLILLEAAMHBAHKA: Temneparypa 40°C, npoaomkHTeNLHOCTL 5 4 1t T:H=1:2:

HMccnesosana ouncerka MoandacunToBoro KOHUCHTpara oT ksapiwron 20,229,
(PrOpPHCTOBOAOPOIHON KHCAOTOH METONOM CEICKTHBHOIO BLILLEIAY MBI, Onpenenciw
ONTHMAJILHBIC TEXHOJIOMHUCCKHE PEKHMLL TIPOLIECCA OMHCTKM 11X 3AKOHOMEPHOCT 1.
Hawiyuwme  pesyibrarel  nosyuensl  npu Temneparype  60°C,  ToK=1:1
TPONOILKHTENILHOCTH BLIcaunBatns 12 vacon. Hepacrsopenuuii ocanox cocrasise
(,04...0,006%.

OuHILERNBIH 0T KBAPIUITOB KOHLEHTPAT NOABEPraics BBILLCALTHBANNIO 5. 8%-Lin
BOAHBIM PACTBOPOM A30THOIN KHCIIOTBI, LIE/IBIO KOTOPOTO ABAACTCH YAWICHHE OCTABIIINCY
ALO; u cynuuuon Cu u Fe (FeS;, CuFeS,). Onpenesiensl ontumansisic PCIHAILI
rexnonornteckoro npouecca: T:K=1:3, temneparypa 35...60°C u npoaomkirensioct
BuILUCTAYNBaMMS 15, 16 v,

KOTOpLIC o001
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Buisneno, yro g lpouecce BulENAYUBANMA Ha TIOBEPXHOCTH 3epen ancyiniia
Mosiubaena obpazonsipaercs TOHKHI Coit MONMGACHOBOH KiCnOTHI (H,0"MoO,). s
YAWICHHSA KOTOPOro AMCYIL(MI MomuBaena TOABEPraJICa BhILIENAUHBAHINIO € TOMOLLLIO
12%-ro moanoro pacTsopa amvuska. Onpenencusl onTuManbiue PEHHMBI npotecea:
TA=1:2, nponomkurensiocrs — Haca, Temneparypa -40°C. Tlonyuennnii JCY LIk
MoumGaeHa npombipany AUCTHINIHPOBAHHOMN BOAOI, YTHIOBLIM CITHPTOM 1 cylmnm npu
Temneparype 120...150°C no snascnocti 0,3...0,5%. Tlocne CYWKH cocTap ancynnn
Monnbaena  cocransn: MoS5,-99.8% u npumecn (B nepepacuere ua MaS,) Si-
0.02...0.05%, Fe-0,01...0.09%. Al- 0,02...0,024%, Ca-0.01 ...0,015%.

Owmnennprii Ancynbihin MosnGena Goin wamennuen B CTPYiinoii Menbimie.
BLIOpaBI OnTUManbbIe PEHHMBL.

Hcenenonani CTPYKTYpa
Mosmbaena. ero 3epHOBOIT 1

nopouikooGpastoro  ounmennoro ey nhnia
XUMIHECKHIT COCTaBLI 1t Jipyrie croiicTna, [Nokazano, uro

ojyuenmslii - aucnepenpiii aneynsua - Momubaena  suicokoii YHCTOTBL 110 CBOMM
CroficTBaM nepexoanT TpeGopanus TY 48-19-133-90,
B nponecce foJysenns — unctoro  jmcynnduna  monuGuena npumensemsie

MCTAaCIIINKAT HATPHA, a3oTHas KHCHoTa, (ropucroronopomias KHCIIOTA, THAPOOKCH
AMMOHNS, KHCIIOTHBIE W HICHOYHbIE pacTsopsbl Gb neitrpasuiosann., Jro NO3BOJIHII0
HEJIMKOM H3BAICHL U3 MATOMHBIX PACTBOPOB M npoMbIBOunLIX Boa Fe, Cu, Mo. SO~
NOy, NO; u F, oBecnieunnas KOMILICKCHY10 niepepaboTky u COXpanss IKONOrHUecKHe
HOPMLI.

Ha ocnose nposepennmix KOMILIEKCHBIX HCCneoBannii pazpabGoTtana TexHoA0TH
nolyuennst  aneynn(ina  mMonubaena BLICOKOH  uMCTOTRH W AHCIICPCHOCTH 13
MoanbaennToBoro KOHeHTpara.

Ipousseneno TEXIHKO-3K0HOMITMECKOE 0B0CHOBaANKE, cormacto KOTOPOMY [10J11as1
cebecTonMocTn ool Tomm) 2H-MoS; cocrasnser 16400,0 Jpam,  nepron
ORYNACMOCTH KanUTaNnLILIX 3aTpar- 3 roga.

o teme anccepraunn onyGnukoBaHo 7 nayuuuwx crareii, a TAKKE 10JYUeH [renT
Ha msobperenne (narent PA 2335A).

ThIC.
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SUMMARY
ISRAYELYAN SYUZANNA MISHA

TECHNOLOGY TREATMENT FOR OBTAINING MOLYBDENUM
DISULFIDE WITH HIGH PURITY AND DISPERSION
FROM MOLYBDENITE CONCENTRATES

The aim of this work is to develop technology for obtaining  fine-grained
molybdenum disulfide of high purity from local economically profitable molybdenite
concentrates which is applied as solid antifriction material in friction units and meels
ecological parameters.

To achieve this aim, the source methods are developed and research tasks are
worked out. The raw material is selected: its technical characteristics are investigated. The
composition, the phase and the grain size composition of molybdenite concentrate
produced by copper-molybdenum combine in Qajaran are studied.

The thermodynamic analysis of leaching reactions with nitric acids ol attendant
minerals found in molybdenite concentrate js performed. The probabilities of selective
chalcopyrite and pyrite leaching are shown,

The cleaning process of molybdenite concentrates from [lotoreagents and sludge is
investigated for the first time. It is shown that it is necessary to clean the surfaces of
minerals from flotoreagents for purifying compounds found in molybdenite concentrates
allowing to intensify the selective leaching of compound minerals with wealk acids.

The purilying of the concentrate from flotoreagents is performed by the surfactant
species, such as natrium metasylicate (Na,SiO; - 9H,0) and emulsiliers of OP-7 or OP-10
models which have properties that can be washed from oils.

Then cleaning from calcium and magnesium is performed. It can generate insoluble
fluorides during the further leaching with fluorine-hydrogen acid. 1t is shown thal
concentrate cleaning from calcium and magnesium is expedient to realize by 3% nitric
acid. Optimal regimes of leaching are sclected: temperature - 40°C, duration - 5 hours,
s:=1:2.

The cleaning of molybdenite concentrates [rom quartzites by the selectjve leaching
method is investigated with 20...229% of fluorine-hydrogen acid. Optimal technological
regimes and patterns of the purilying process are solved. The best data are obtained in
si=1:1 at 60°C and in leaching of 12 - hour duration. The insoluble
0.04...0.06%.

The concentrate cleaned from quartzite is leached with water solution of 5.._8%
nitric acid for removing the residual ALO; and sulfides Fe and Cu (FeS,, CuFeS,).
Optimal technological regimes of the process are defined: s:1=1:3, temperature - 35-60°C.
leaching duration - 15-16 hours.

Itis revealed that during the process of leaching the molybdenum acid (1 LO"MoO;)
is found on the grain surfaces of molybdenum disulfide with a very thin layer. To remove
the molybdenum acid, the molybdenum disulfide is leached with water solution ol 12%
ammonia. Optimal regimes of the process are defined: s:=1:2, duration - 3 hours,
temperature - 40°C. The obtained molybdenum disulfide is purified with distilled water by
ethylene alcohol and dried at 120, I150°C up to 0.3...0.5% humidity. Afier drying the

residue s
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