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e e  cE A DL B SRR, VA,

e

' Aemopedchepam pazocha ‘17" moms 2009r.

UnbGwfununipjwl  pbdwl  hwuwnwindb) £ Fwjwunwbh - whnwlwi
dupunwpwaghnwwl hwiwpuwpwih ghnwlwb funphpRod:

Ghuinwlwb nGhwwp b, ghwn. nnljunp, wpnd. 43 UUPSRPNU3UL
Muwzwnnbwlwh pinnhdwfunubbp’
wbifu. ghw. nnlwnp, wpnd. L6.UUPGUSUL

wnbfu. ghw. pGlwont u.3.3N4U603UL
Unwowinwp Ywgiwltpwnipint «LbpGwibnwinipghw)h hGuwhwniny OLL

Twpnwwlnipjniip Gujwlwine £ 2009p. ognuwnup 28-hG dwdp 15%-ha
Qwjwunwih  whnwlhwl Swpnwpwghnwlwl  hwdwpuwpwihG Yhg 031
Uwubwghunwlwh funphpnh Ghunned:

Jwughkl 375009, Gpluwb, Sbnwd th., 105:

UnbGwiununipjwip Ywnbih b éwlnpwiw] IME3 -h gpunwpwinuy:

UBndwghpp wnwpdwé £« 17 » _hniyhuh  2009p.

Uwubwghwmwlhwb funphpnh ghnwiwh pwpwnniqwn,
wmbfu. ghwn. pblGwént, nngkln / /e.L__‘LQ- QuLUS3UL

Tema Auccepmaluu  YmBepXAeHa YUeHbIM caselo% ocyaapemeeHHoro
UHXeHeporo yHUBepcumema ApMeHUU.

HayuHbill pyKOBOAUMEAL:  40KM. mexH. Hayk. npod. B.A. MAPTUPOCSHH

OcdhunuaAsHble ONNOHEHMbI:
AoKm. mexH. Hayk. npoch. A. E. CAPI'CHH
KaHA. MexXH. Hayk A.O. OBCEN#AH

Beayuias opraHusauus - 3A0 “llepHaMeTanyprian MHCTUTyT

3awuma Auccepmauuu cocmoumcs “28” asrycra 2009r. B 15"u. Ha 3acesaHuu
cneyuaasusupoeaHHoro cosema 031  [ocysapcmBEHHOTO  UHXEHEpHoro
yHuBepcumema ApMeHUU no aapecy: 375009, r. EpeeaH, ya. TepsHa, 105.

C auccepmatiueti MoxHo oaHakoMumbcs B bubauomeke FCAYA.

YueHbill cekpemapb cNeLuaAu3UpoOBaHHOro coBema,

KaHA.MexH. HayK, AoueHm. | H“" A. . TAACTAH

i\

G120 — 7007

UThUSULLh LLARULAEY PLNHRUGHML

Uzhunimwliph hpunnuwnymipynclp bowpnfuelpeGmpym Op: dwdwGwlwyhg
nbfuGhyuwyh qupgugnuit mﬁﬂhgwumﬁnnbﬁ Juwuwws -t Gnp, hGnwGYywpwihG
wbluGninghwibiph  wnbnddwh httn: "Lhw hhipnid: ’E[]l.]l.uﬁ ‘60" hnuipuhl
wwwpbtph oguwgnpddwl ujprymﬁmt[bmmp]mﬁ pwpaptugntiip, unwgwé
wpquuhph tdwlwgnidp, hawpwiubwynn, tobpquiubwyin - nbhuGngnghwGbph
untindnuip L wpwd hwdwihp  hwnympyniGGbpnd 0jnipbiph utnwgnudp:
Upmynuiwybwnnipjwl pwpépwgnuil wewehl hbpphl Guwupwd b Bpypnpnught
hnudph oquwgnpéddwh  htwn:  Gnbwdnp dGnwnGEph  wpownpnipjwb  wap
hwlpwwbwinipntinid wewy £ phipnud unwgdudé  dhwnwnupghwljwb
pwipnfwhuwpwitbph L juwpwdGbph wpnynLbwybwn oguuwgnpédwd
nbfubninghwbph unbndtiwl wihpwdbnnegnil: Hw ng dhwyld Juuwdws
gnibwinp dbwnwnbeph wwhwlpwnplyh dedwgiwd,; wy Gwbk:hnuiph wwwpbbph
Gwqdiwhl hbwn: U wenwing  fubunn upbing © uenbinsby GplipapnughG hnedph
dywldw Gnp, ng wdwbnuwlwh wntfulnpnghw, nppepngi:bunw thnpp nGnbuwljwb
Swluukipny Ynpqbp ng dhwyl wnhGdp, wy Gub GpGwpp’ wpdtpwynp tpljwe-
wnbGawypht hwiwdéniJwdsph (thqwwnipugh) wbupny: LEpYwynLd: wpynebwytwn
L wbunbuwwtv dtrGnint  wbhulninghw £ hwdwpynud  dEnwnipghwlwa
wpuwnpnipjwl  dwiwbwly wnWowgwsd fuwpwibbph dawlnLdp
wynidhGwpbpdw)hb Jepwliwiqiiwh nwlwlny: Gphpnpnuwiht hawiphg wnGdh
L bplweh Ynpgnedp wyuop ww  Juwplnp CEoongsdhw)l . nOwnbuwlwo-
wnbfuGninghwywd, wyp Gwbk plwwywhwwiwywld nbuwybnhg:, - TinGdh hhdpny
hwiwanwéplbpt hphbg pwqiwphy wpdbpwlnp hwinlnipnGoipny 066
wmwpwontd 66 gk dwiwlwlywhhg wbuGhlunud’ npn - nbwpbpnid
thnfuwphGbing  wnnuuwwnGbphG: Wn  wwwndwend, Jbpehl  dwdwbwybbpu
$bnnhwiwdnywéplbpp hGwpwynphbu  thnfuwphbOgnd G0 hwdbdwnwpwp
tdwh L phiplk gnilwnp dEwnwnbbip wwpnGwlynn hwdwény Juwépbbpng:

Gabny Jbpnhhjuihg’ dbunwpnipghwlwt puthnGwiuwpuwilGbphg Gplwe—
wnGawht  hwdwdnyywoéph  uwnwgiwl  dwiwlwlwlhhg  wbubninghwh
dwyncdp fuhun wpnhwljw b b pfuned £ hwGpwwybaonegywh wnmmﬁwpbnmpjmﬁ
wpnh wwhw(elbphg:

funnnmuliph _Gupuanwilip b julinhplGhpp: Umbﬁwiunumpu.uﬁ hhaGwywh
Gwwwwlys b gyt Gplwp-wnbéw)hl hwiwanwéph  unwgiwb
wbhulninghw’: Gplwlh Swinijuh  gnpdwpwbh  qngiwG  Yhqwpbthniyh L
Upwdtpnne  pwiinbwhnyunuwght  fuwpwdtbph hwdwnbn  wynudhGupbpdwght
ybpwlwiqGiwi  Gnwlwynd L hbwnwgnnbp  vnwgdwd hwiwénijwdph
Yywrnigywdph nu hwnlynepniGitiph dlwynpdwb gnpéplpwgp’ Ywiudwé Gplywph
wwpniGwlnepyntlhg:

LpJwd Guyunwyhb hmu[]b[m hwiwp wewewnpyb) L muéybp G hGnlyw
fulinhpGtpp’

e Uhqupbthnynud L fuwpwdGbpnd wwpnibwldnn - opupnGph L

wynwihGnwip  dhol  plpwgnn  Ybpwiwigbdwl L fuwpwiwgnjugdwh

ntwlghwlbph wbuwlwi L pEpdnnhGwdhlwlwb hhdGwynpnudp;
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e wynuihfwpbpdwihG - GBnubwlny . . unwgyws Lpywp—wnGdwha
hwiwdnpwéplbph hwwnynipiniGGbph hbnwgnunip’ JwhiJwd  bplywphp
wwpnLowynepyntbhg;
e pndwfuwrbnipnh  GnipwlwG L pbpdwihG  hwzdblzrh  hwpdwplp
Ybpwlywlqhiwh gnpéplpwgh hbunwgnudwh L%EPﬂﬂh ﬂéltluuunzmln; s
e Uhqupbthnilyh L. pwihnOwlnynuwghG huwpwdbbpp hwdwnkin
cwyneihOwpbpdwhG YEpwljwligaiwh qnpéplpgh LpOEwnhywljwa
onhOwswihnipnLGiGph pwgwhwynndp:
s uwnwgywé . . tbuwnwhwG  bwqbph  hbnwgnuinuip phdhwlywi,
nblwngblwdwquhl L dEnwnwgpwlywh dbppnednipjub bnubwyibpnyg;
o wpnuihbwpbpdwyht  JGpulwigbiwl  dGfluwGhqldh  hbwmwgnnnudp
ppdwswipwswihwlulb Jbpnénipjwlb  depnnnd;
e pwpdpebpiwunpiiwiwhG hGpOwwnwpwéynn uhGpbgh (RhU)
gnpéplpwgny Gplwp-wnGéwihG thquwnipwGbph unwgdwh wbtuGninghwh
Gzwlynudp, wbfubhyunbnbuwlws  bhdGwdnpoedp L pOwwwhwwGwljwh
swithwGh0bph qGwhwwnnudp:
— Muizinyulim ppul Ghplppiegynn bpoGwljpwG npnypGbpp:
o Upnuihbwpbpduwhl  dbpwlwlqiiwd - GnwGwym|  Gplup—wnGawhG
hwiwény Jwéph unwgdwl nbuwlwb b ppdnnhGwdhwlw6 hhdGunnpaudp:
o UpnudhGwpbpdughld  Bnwlwyny  Bplwp-wn0dught  hwdwaéntJwépbbph
unwgiwh yhobunpyuwlwb ophGwswihnipyniGObipp:
o Unnwgdwd hwdwdnyJwdédph dhunwnwgpulwb hhdGwdnpnudp;
e Uhquwpbithniyh - b pwthnGulnywnuwghl fupuwibbph hwdwnbin
wjnuihGwptindwih0 - JepwlwiqGiwd  gqnpoplpwgh  dbfuwdhqip k- npnp
hwpgbph  wwpqupwlnuip  ebpdwédwbpwswihwywl  hEnwgnunipjwi
tinwOwlyabpny:
o Enlwp-wnGdwihG |hquunnipugh  unwgdwl  nbfuGninghwih  Sawlnuip
wpunwnpwlwt  pwithnGwhiwpwdtbph wynudhOwpbpdw)ht  JbipwlwioGiub
Enwlwyny b nbfubhlyu-inbmbuwlwa hhdGudnpnudp:
o Upfuunmubiph qpunuwlpnl Gopnygpp: Unwohl wlqwd GpluuGh Swintfup
Cgnpdwpwth  gpngdwl  Yhqwpbthniyh L Upwdbpnne pudhnGuyneuwghG
fuwpwdbtph  hwiwwnbn  wynudhGwpbipdwiht  Jopwywicbdwd  Gnwbwyny
unwgylip B0 wpdbpwynp Gplwp-wynGaught hwbijwbnpbp (UpuinGwgptp®
N20050219, 21.12.09 L N2006003, 21.12.09)" pwgwhwjunyby wynidhlwpbp-
SwhG  dbpwlhwGqGiwG gnpdplpwgh  whuwlwh,  YpGEnpJwlwi L
nbfubnnghwlwb oppliwgwihnepyniGGEpl nt wpwGdGwhwinynipynibibpn:

Pwgwhwpenltp &0 fuwpwidGbpp hwdwnbn wygnuihGwpbpdwyht
Ybpwhwhqbdwh gnpéplpuwgh tbfuwbhquoh npny hwpgbip®
phpdwdwbpwswihwljwb L ntilnghlwdwaquyht hGunwagnunipywl
GnwhwlGbpny:

Upwlydby t Gnp, nj wldwlnwhwl wbfuGninghw, npp pnyp b owwhu
wpunwnpulwid pwhnbwfuwpwilbphg, wrwig |pwgnighs EiGpgbnplulwi L
opwihlG Swifuubiph, wyredhGwpbpdwiht YEpwlwiqliwG bnwlwlyny vnwlw]
tpljwp-wnGdwshl hwiwéniwaéphtp: Lnuddbl G0 plwuywhwwbwlwb hwpghp:

Upfunnnwfiph Lihpianwlyul Guliwlnigpiadbp:

FpdGwynpdwé £ Gplawbh dwinctup gnpdwpwh Yhqupbthniyh L Upwdbpnn
pwipnbwlnuyumughl  fuwpwiGbph  wyndhGwpbpdwght JbpwywGgbowd

».".
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Bnwlwyny Gplwp-wnGdwihG hwdbpwbnptph unwgdwh nbfubninghwyh Yhpw-
nwlw Gwlwynipynclp: ? ;

UwlJws £ nbnulwh hnuighg” wpunwnpuwl  wwydwbbEph  hwdwp
plnnelblh Gplwph pwpap wwnnibwlynipjwidp GAltup-wrGawhG thquunniplbiph
unwgdwG  wbfulnnghw,  npndws G0 (wjwplyws inbhuGngnghuwywa
ntidhdbtpp, npnip wujwhnynid G0 Guqugnyl swhuutipnyg wyn hwybjwhnph
wnuwipwagntyG Gppp: e

Unwownldws t dawydws nbiuGninghwih Gepnpnuip hwlpwwbuniggnuind
gnponn  «Uwpnip - Gpluwpy L «UpotGhwh  dnthpnbl  Gpnnuwpl»
qnpdwnwObbpnud: brilie?

UinkGwfununippul  nbundpul, _nbnEyuenwipul U dEpaguilpul
hpdptpp:. UnbGwfununtpjwi hwiwp nbuwlwh hhdp G Swowyb) hwynbGusywo
L wpnwuwhiwGwt  nuuwywi b dwiwlwluwlhg w2fuwwnnep)nibhbpp:
tnwgnnipjwl  hwdwp  mbnGluefwljwh hhdp GO hwlnhuwghby
hpwwnwpwlgws wwounnbwljwl mbntuwunidbpp L nbinbywapbpp, iGsweEy Gub
whfulhywlw wwppbpwlywltpp, wnbGnGbpp, 3NUS-Gpp L wyia:

Itwnwagninnipjwl popwgpntd Ghpwedty 66 hwiwlywpgswiha, gpudhliwlw,
dhrnwnwapulwi b wy hwibdwnwlwh Jeppnuenippnibbliph dtpnnltip:

Uzpuunnulph__wpnynuGplbph__ hpwwupulnidGiEpp: UinbGwfununipyw
hhdGwapnypltipp L gnpoGwlwl  hwGabwpwpwlywiGtpld —pun Jwliwb
plpwgph qtiynigyty &G 3INGI 2005... 2009p. npblwiG, pOswbu  Owb
fuwpyndned Jugiwytpuyws «Iwiwgnpéwlygnipnid puthnGGbph wpnpbdbbph
(nLéiwl  hwdwp»  (2006p), - INGI-nLd Yuqiwlbpuywd  «GGhYynnuwnyjwh
pOpkpgnudGhp»  (2005p.,  2006p.), Gplwlnid uqiwlhbpydws  (2007p)
Shpwqquynl  ghwnwdnnnybipnud L «Uttnwinipghw L Gynipwghwninipjnil»
wiphnGh ghunwlwi utdhGwpGEpnud: v

UnbGwfununipjwl  hhaGwywl wpryntbplbpp hpuwinwpwygws G0 nwup
ghunwywl wzuwnwiplbpnud, (npnighg bplniup htnpiwlwihG hnndwdshbp GG,
huly Gpyneup” wpwnnbwapbp):

Uwinklwfununippul _ Gwenigduwdpp b Swifuip: UwnbGwhununtpjnibp
punlugué t Ghpwonepynilhg, hhbg glntfuGiphg, — pGnhwbneg
tigpulywgnipyniGtphg L 117 winl oguuwgnpdywd gpwljwbnipjwl gubyhg,
aupnpws £ hwdwlwngswht wwwahp 125 tonud, Ghpwaenid t 44 Ghwp L 10
wirynLuwly:

e l UStELUNUNHE3UL PULULUL FAYULHIUNEE3NFLE

UbkpwgnipyniGnd hhdGugnpyby bt ptdugh wpnhwlwbnipynelp, wpwnpuéd
GG GuuwunwyG nu fuGnhpGapp,  hbGwnwgnnnepjwl - wnwplwl;’ hGswbu Owl
adlwlbpujwes GO qhuwlwlG  Gopnypp b "wpfuwwwbph  Ghpwewlwb
Gwlhwynepynilp: P

Unwphh gy funui Yunwpdby b gpulywbnipyul ytppnianipyneh: dbpnénipjwl
GG LGpwplyl, wnGowshlG Yhqupbthnyh Wowyp wpunwnpuywh - puhnbbbph
twilpiwl Gnwlwlotipp: 3pdtwynpyby t ipywp-wnGéwht hwiwanywopGbph
unwgiwl  wyniihGwpbpdwjhG  Gnwlwyp: Pwlh np YEpwlywlglhdwa
qnpoplpwgntd  hwiwanyjwéeph  Yugdhp dbp  Yuwpnn b wiglbp Gl
wyntihGhnuip” 20nphhy hp Gwubwlh pnestwh wnGdh L Gpyweh dbp, wyn
Guwunulny pGhwplyt) £ Gwb Fe-Cu-Al hwdwjwpqp: Uynudhlp L Gpywep
qowih wankgnpnil nilbG hwGwanyfwoph hwanlnpyniGltph dpu: Clnphhy
wynihGh wwpntGwlnipywi wnGah b wnpwhwnnprwlwinepgnibp hinppwlnug

5



t, puyg npw dinfuwpbl dEdwinid £ Ynnnghnl YugniGnipyniGp: UpniihGuht
ppnGqlbpnud bplwpp phy b (nuoynud: Puyg biplwph wybigniyh nbwpnd JepphGu
quiliynud £ hOplnipnyG pwgh alny, npb, hp pwnwnpnipjuip Gnn b FesAl

pGuwbkpdbwnw) hnhG: Pwgh npuwGhg, tphwpp  qquih  (wlwglnud  k
hwdwadntpjwéph dbfuwlhlywlwa hwwnlnipynGGlpp’ pwpdpwglnig
hwiwdnyjwéph  depwpjnipbinugdwG  phpdwuinhdwip L Gujwuwnnid
dwlpwhwuwnhl Yuwnnigywéph wnwowgliwp: UynLahGh 7,5..11%

wuwpnibwhnipjwdp Cu-Al-Fe hwidwdnyuwépp  qwlnwn uwnbglbtjhu, wbnh t
nGblnd  o-Fe-h  tdubhunhnuyhG  tindinfuncgynuG’  funznpwhwinply B-pwagh
qnjwgdwdp, npl wewwlnud b wlpGnhwin ynpwlbph dlng L hwigbglnud t
hwdwént fuéph  thfupnbnipjwl  dhéwgdwlp:  Gplywpp Gwlipwglbjny
hwwnhllbpp” YwGtund t uyn Gplnpp L dbpwglind wigwllwh npwibph
wnwowgntdp: Wuwhuny, wnbdh (Eghpnidp wynudhGny b Gpyweny hwiqbglned
t  1Gghpdwl qnpéplpwgh L hwdwdnywéph Phahfjwdbfuwbhlwlywh
hwwnynipynGGbph wywgiwh: Pwgh npuwihg, wquwn a-Fe-h wnljwjnipynilp
hwiwdnyywophG  hwnnpnaud b Lo 0kl wpdbpwinp hwwnlynipjni@
Gwqbhuwlywhnip)nih: Un wuwwdweny bphwph pwpdp wwpniGwlynipywdp
wnGduyhl  hwiwanJwéplbiphg wwwpwunnd 66 hwndy OwGwlynipywi
pptip” dwubwynpwubu dwjGwgpiwl uwppbpnid oguwgnpdynn Gwglhuwlwh
dwwwytGGEp, Ynndbwgniygh upwplbp b wyG:

Puihnbwlnywnuwyhl  fuwpwaiGbph wpnudpbwpbndwiht  Jbpwlwighiwd
Gnwlwyp poy| b wwihu 2pgwlGghp qbppwpdn Gwppnipywl  funwGnipliph
oquiwgnpénilp: Lwlh np wyn Gnwlwyny unwgywé pupdp ebpdwunhSwibbph
wwydwhbbpnud hwpynud £ dhwyl hwlwanyywépp, hul GOwgwd fuwnGrlyGbpp
duwulGwlgnid B0 fuwpwiiwgnyugiwh gnpéplpwghl, GGwiny whn JhSwlyned L
uwrbinig htwnn hbzin wlpwwnynid b6 hwiwanusphg: UpnuihGupbpdwhi
bnwlwlp fuhun whwybin t gbpdwyhG inbuwytinhg: Gnpédphewgl pGputnid k
ybpwlwlqidwh  rbwhghwih  wpryniGpnid  phipdwlywinhs ntwlghwihg
wipwindué gpdnipjwl hwydhG L sh wwhwlend wpunwphGhg tGpghwh
dwfuu: Gnpéplpwgh widwewpwl Yuqiwybpwntdp wyl nupdGnud b pugwpdwl
dngntlwly’  wqwlnwhw  dnw Bwlwylbph  Ghwondwdp:  Pwpdp
gipdwuwnhdwOObpp  Gywuwnnd 66 hwdwube L wGhwibdunntiph puwpdp
Phahywdbjuwlpiuwlywh  hwwnynipyniGGbpny  hwiwantwéplbph utnwgdwlp’
hGwpwynphGu fups dwiwlwywhwnwéndd:

Jwpbiwlwl L wpnwuwhiwlwd gpuwlwinggjws  Jbpnesnipjwl
wprynilpnid hhdGwdnpdbp £ wyluwnwiph Gywnwlyp b hGnwgninnep)wi
fuGnppotipp: -

Gphpnpn qifunid htowgnindby GG qegdwG  Ghquebthnthh L
pwipnfwynyjinwihG fuwpwih hwdwnbn wynwhGwpbpowh JEpwlwiqbiwd
gnpéplpwgh unbuwlwa ophGwswhnigyniGhbpp Gpywp-wnbdwha
hwiwdny Jwéplbph unwgdwh Guwinwynd:

Upnudhlwpbipdwhl  JGpwlwhiqldwl gnpéplpwgnud  Yhqwpbithniynd L
pwinfwfuwpwdGbpnd  wwpnibwyynn  wnlGéh L Gp4wph  opupnGhph
pOnpnnuiwi  JhipwlwlqlGiwh  hGwpwynpnipymGp  fuweGnipn  opupinbbiph
(Ywighnwoh, Guunphnudh, SwqGkghnudh L upghghnidh) weluynipjudp  wwp-
qupwibine  Gywwwyny  Yuwpdlp b Gwfulwywl  phpdnphGudhywljwG
deppnesnippnil: Jwynuliltpp Ywwnwnby 56 G2ws opupnGbph b wynushGhnuip
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dhel:  plpwgnn  nhwyghwlbph  hwdwp™  AG2 = Ax? - 7a8? pwlwadblng,

500...3000K- otipdwuwnhwlwht  whpnypnid, hwadph  weldbiod .‘bmqwmQ
thnfuwplniaGbpl tapwiwhuwih L tOnpnwhuwjh wndbpObpnud:
JwibdwnnipyniGGlipp wybih whbwent nupdbbine Gwwwnwynyd hwzguwpyGbpp
Guinwntip G0 wondwp ppdwéth 1 angh hwdwp: 3wzdwpyGiph wprynbplpp
Ghpluywgyws 66 qpuidhynpbl (04.1.w,p): : \ v
w p I
4Gy uttey AGE g Yy

L e S% homeaey mumrs

T e mm =W B T
: Qbpdwunhdwi,K Qtpdwunhtwi, K
L. 1. Shpuh tGipghwgh (AGg) Yuwfunidp obpdwunh8wbhg  YbEpwlwlqlbiwi(w) L
L njwgiwh(p) htwlyw) pbwyghwbbph hwdwp’

:r‘éléllx%ﬂil;gm]:2gCu+2i3A|203; 2. Cup0+4/3A1=4Cu+2/3Al,03; 3.2Cu0+2/3AI=Cuz0+1/3A1;03;,
4. 2FeO+4/3AI=2Fe+2/3A1,05 5.2/3Fe;03+4/3Al=4/3Fe+2/3Al,05;
6.2Ca0+4/3A1=2Ca+2/3A1,03, 7 Si0;+4/3AI=Si+2/3A1,03 8. 2MgO+4/3AI=2Mg+2/3A1,0;

9. 2/3Na,0+4/3AI=4/3Na+2/3A1,03, 10.A1,0:+Si0,=Al,Si0Os, 11.C§O+A1203«f8|02=CaAI28|OG;
12. FeO+Si0,=FeSiO;, 13.2FeO+Si02=Fez_SiO4; 14.3Ca0+Si0,=Ca;SiOs;
15.Ca0+5i0,=CaSi0a  16.Na0+Si0;=Na,Si0O3;

0%

hoswhu tipknud t gpwdphyhg (G4.1,w.p),  wnbdh L tplweh opuhnbbph
munujligumpbngw}hﬁ YbpwlwighdwG  nbwhghwlbpp ptinljnr\}hﬁmdhlmnhﬁ
wnwyby hwwiwlwi 66 (4 g2 -h wpdtplbpp 1-5 ebwlghwtiph hwdwn wbih

uwlwh G Uhwdwdwbwly, fuwnGnipn opuhnltph” CaO, MgO, SiO:
Fuli]]?ll::jhﬁul.lphnﬁwihﬁl ybpwlubqodwl  etwlghwibpp  (pGwlhghwGbp  6-9)
wihwdbdwn  wdbh wwiwu hwlwlwlwG GG (1-5  ptwyghwlbp):  Ypw
thnfuwpbG  wdbih  huwlwlw GG wn opuhnObph upihlwunwagnjugiwh
ntwlghwibpp (10-16 nbwlyghwbbp): IGwnlkwpwp Yupbh b GGpwnpb, np
gungiwl  YhquwpbithmUh L pwihnbwyniunuyhl tuwpmﬁﬂhnh hwdwnkin
wynuipGwptipdwihd  JGpwlwlqliwl  gnpéplpwgnud ~bplwph L umﬁéi]
opupnGbpp  Ydwubwyghb Ubpwlywbgldwh, hul fuwnbnipn  opuhnlbipp
fuwpwiwgnjwgiwh  gnpoplpwghl: Uuwhund, wbuwlwlnptl hGwpunp t
wpnthGwpbipiwh Ybpwlwhghnedny tuwnwlj‘ﬁhphg pGupnnwpwn
Jbpwlwiqlb Shwyl wnGah L tiplwph opuhnlbpp’ fuwelnipn opuhnlbph
waljwynipjwip:



bwwwpybp B0 wbuwlwi  nwncdbwuppnepgniflbp Ghqupbithniyned
wwpnibwlynn opuhnltiph nhungdwa, ppywdbh GYwwndwip Yuwnilnepjwl b
hbunbwpwp’ npulg pGupnnuiwi JepwlwGqhdwh nunnnepjwdp: Sniyg b ot
np wnGdh L Gplwph opupnlbph nhungdwl  6GOpnuiGbph  db&  |hobip
wyntdhGhnudp b upphghnudh opuhnlbph nhungdwG 8GnuiGEphg poy b wiwihu
GOpwnph) wnbdp L Gpywph opuhnlbph  pOnpnquywl  JEpwlwGqlidwh
hGwpwdnpnepinilp’ npuilg hwiuwntn Ybpwlwiqliwh gnpéplpwgntd:

LOwpdby 6O wynudhbwpbpduwghl Jpwhwiqiiwl tnwlwyny unwgyws
Gphwph pwpdp vjwpniiwlynipjwip Fe-Cu-Al hwiwaéntJwéphbph
pwrunpnipyntGGEph pun Cu- Fe- Al hwdwlwpgbph JhSwyh nhwgpwih: Cuwn
wjn nhwapwih® 0G5k 7,5% Al -h wwpnibwlnipjw gbwpnid hwdwénywspp
pwnywgwé L bGpym  puwqhg’  a-Cute-Fe: UynuhGhnush  7,5%...10%
wwpnilwynpjwl abypnud” wdbjwind t 2 Swaqp, npl hp pwnwnpnipwip
hwiwwwinwufuwbnid £ CusAls hlunbpdtinwihnhb: Upfuwnwhpnid phGwpldbg
GO wynuihGhnuoh 7,50...8,08% L bplwph pwpdp wwpniGwynipjusp” dhisk 15
nt Gplsk 30% tpynt wmppnuyphhp:

bwwnwpybl £ Gdwéd fuwpwdGbph  wynushbwpbpiwhG JbpwlwioGiwd
qnnéppwgh Gynipwlwl b phipdwjhG hwadblzeh hwadwply, phnpybg b ebpdught
hwzdtlizeh hwawplh unwpdwh dipnn: Cuwn hwzqwplGhph padwhiwnGnenh
Tha,= 2270K, hulj wnbuwlwpuwp 9bpdnepjnibp” 2399.48042/40; Jdbpehlu putn
dbignidhOp YwinGh shwiquiwG pwdwpwp t pwihnGwynynwihb fuwpwidbph
ybpwlwbqbiwd qnpéplipwgh hlpGwunwpwsdnn pbipwgph L wqugnjugiwi
wwhnydwb hwdwp:

Gppnon giiumd unnwpdbp 66 dinpdwpwpwywl  hbnwgnunegynuGGhp
wpuwnpwliwlh  pwihnbwfuwpwilbphg  Gpywph  pwpdp  wwpmGwlnipjwdp
wnbah hpdpny hwiwdniwéplbph unwgdwlh dbpwpbpjw):  Ywwnwpdb)
Glwlnipbiph pOwpned, phipdbp GG npwig phdhwlwh Gwqdp, pGnipwannn
wuwpwdbtiwpbpp, pGnpdbp £ wynuihGwpbpdught hbnwgnundwi  dkpnnp:
Gplwbh dwinifuh gnpéwpwih Yhqupbithnityp ppénuihg hbiian nilh hbnlyw)
phohwlhwl pwnuwnpnipjntlp, %" CuxO- 91,52; CuO- 5,99; AlOs- 0,75; SiO,-
1,15; Fe20s- 0,49; Ca0-0,04; MgO- 0,05; MnO- 0,001; Na»O- 0,001:

Npwbu  Gplwp  wwpniGwlnn hnudp  oquuwugnpéyby £ Upwgbpnnd
wnOdwdnywlhws  gopdwpwbh  pwihnGwlnywnwihG  fuwpwdp’  hbnlywg
phihwlywl pwnwnpnipjwdp, %" Cu-0,75; S-1,85; SiO2- 30,11; CaO- 1,67; FeO-
49,3; Zn- 045; Pb- 0,52; Au- 0,23; Ag- 6,75: Iwdbdwwnipjwl hwiwp wjn
Guwinwlyny ogunwgnpéyby £ Gwb phipwwbe dwpnip Fe20a:

UpnuohGwpbipdughl  gnpéplpwgp wwpybp b wijwrwpwb, hpwlwniG
wrynwut pwuh GG, nplG hp hGpphG npdbp © wqwgny |gwéd wdbih b
hpwluwym G pwup  dtp:  Pndwjuwnlnipnp”  dnin 100g,  wwwpwumb]  E
Uhquptithniyhg,  punpnlwlnywughlG  fuwpwihg  (Gwd  Gplwph  opuhnhag),
ubjhwpwyhg, Juwighnuih opupnhg L wynidhGwyhG thnznig, Gnin 20 pnwb
fuwniybinig hbwn, rh[‘ll.lh[_ t gnpwglnn Junwpwbh dby, npnbin shpdwunhswhp
wwhyb £ 150..250°C: UjGnihtwnk wwp Gdnizh g YEGwpnOwlywh Gwundd
YnGuwljwl whgp b thnpdb, (gybp t hwpnighs (Ti+C) L KMnOs-h oh pwilp
pjniplinGtip: Wpdwl hwpnignudp juwwnwpyby  2hlugws dbnwnwiwph dhengny:
Uziutwnwbpwihl gnunnud YupGwdwilbn gwihnuilbph hwdwp nbnwnpdby © W-
Re ptpdngnuyq: Nhwyghnl fuwnbnipnh  dwhbpbuwht 6poncd qpomybp |
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phihwlwl rtwlghwh, b dbwydnpyty wpdwd wihep, npd wpwgnpbl nwpwéyby
I wipnne Gintgh Gplwpnipjudp’ hwuwnwnntl wpwgnepjwdp: Upawdp nbb
8...10 pnwt: UpdwG wprynibpnid unwgywd wpguuhpp uwnegbinig  hbwnn
dbpwelt b hwiwéanywdph nwpptp swihp qlnhyGLph, npnip uhﬁmrmﬁuqut!
LG pnywhuweGnipnh  YEGopnGnud L wynuihGwuhpywnwhl - quigywah
juwpwoh, npp dwlpwglbinig  hbwn htannipjwdp  waydb bt qOnplyGephg:
Unwgywd  qlnpybph  $wquyhl  Ywqdp npnzyGL t ntlwngbOwdwqu)hb
Jeppneenepywi inwlwyny’ APOH-3M (Fe-Ka Gunwgyptiwi) nhi:nwumnﬂbmn]]
dpwe Gwnwpybp b Gwl SEnwnwiw qGnhlyGph phdhwlwd dEpirénipynel
puw gpuluibnepywl dhg Ghwnpwanywd dbpnnlbnph:

Anwgnungby £ dbnwnh  gnudwpwhG - Geh Ywfunudp  JGpwywbqlhsh
pwiwlhg, Yhquptithntyh®  hGswbu pwihnbwfuwpwish, wylwbu by Fe203-h
wnluwynepjwdp wynuihGwpbpdwhl Ubpwlwighiwh grpéplpwgnud: Uknwnp
gnuiwpuyhG Ge b pGnntGyty thopéh wpryniGentd dbrnwnuywl pwq wigwd
pninp GhnwnGbph  quigyusGbph gnuiwph L wbuwlwnptG  hwajwo
dhwnwnbbpp  quGgqiuwéhtiph gnuiwnh  hwpwebpnig)ntlp, wpnwhwjngwd
wnnlnuGbpm: - ®npatiph, wpyniipGipp. Ghpluwywglwd B0 GY.2.(w, p, G, n)-nud:
bOswiv Gplned b OYwiphg, .uhgugpbthmuh‘.QUnLIuIJuJ_GqG‘dLuG qnnophpwglitpl
hGswtu Fe20s-h (1), wyluby, ty, puwhnGwhuwpuwih (2) wnlwjnipjwdp . 00w, &G
dhtjwlg” Gpbne nbwpentd b JbpwlwiqGhsh pwiliwyh. wybiugniihg. dtinwnh
qnudwnuwiht biep qquih dkéwanud t: WG hp wnun|blwanyl wpdhbphl E hwulnud
Jbpwlwbqbhsh 120...130% wnbigniyh nbiwpncd nbuwlwlopbl huywd,
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Utnwnh gnuiwpuwyh Giph Ywiunudp w) UbpwlwGqlhsh pwlwyhg wnlynubbipny
yhquwptthniyp®  1- FeOs-h L 2- pwihnGwiuwpwdh welwnipjundp UbnwlywhgChihu,
p)Ubtwnh  wwpniGwlnipynllp hwdwdnuwépnud  Yuwhnjud pnn{tghulnﬁmnnntd
Jtpwlwiglhsh pwGwihg 1-Al-h pwlwyp denwnwlwG  pwgnd 2-Si-h - pwbwlp
dbrwnuywh  pwgnud, q) Ukinwnh gnudwpwyhl Glph m.u[unujpT prjwhuwrebnipnnud
Fe,0s=h (1) L punhnGwhiwpwih(2) quibquwélbnhg nnynublipny’  pun Yhqupbithnyh
quliqywéh

uy. 2.

puwliwyh GYwwndwip b pwihnGwhiwpwidh wnluynipjwidp Juqginud £ 82% (G4.2-
w,qhd 2): Uwluyl dwpnip Fe;03-h nhiwpntd dhnwnh Ynpgiwl wunhdwlp npng
swihnd  wybhG £ Yhqupbitiniyh pwipnGwfuwpuwsh — weljwynipyudp
wynuihGwpbipdught  JEpwluwigbdwd wpymGph  hwibdww:  Uknwnh
gnuiwpwihl GpG  wjunbin Yuqined t 90% (Gil.2-w, ghd 2): dbipwlwbgbhsh
pwiwyh wykignyp  hwbGgliglnud L dhnwnulywh  pwgned mUnLﬂhGhnEdh
pwlwhh wybpuwgdwp, hGswtiu Gwb Guyuuwnnud b fuweGnepn opupnbbiphg SiO:
ytpwlwiqGiwhp: Ybpwlwiqlhsh 120% uwnbfuhnidbiwnphl pwuwlh nbwpnud AI;h
pwiwhp dhnwnwlyws  Hugnid  Ywqdnd £ dnn 8%: UpGgntin 140%
JtpwljwhqGhsh wwpnibwynipjwi ntwpnld win pwbwlp hwulmd £ 35%-h: Un
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B e e e A i D e~ B,

:Jwﬂgl.;()iﬂbnmd Si-h pwlwlp hwiwenywépnd weng 0,01-hg 18% (Gl.2-
.G : T
NeunudGuwuhpdby 't GwWL™ Sbownh  gniswpughG— biph L

prnjuwhuwnbnipnnud uhgwpbthnLu~Fezoa—f1 L uhgmjghmniwpfimm'fjluﬁgﬁg
quiqywdébbph hwnwpbnn;jgjmﬁhg, 100q Yhqupbthniyh hudwp, % -ny (G.2-q):
®npdwnlyti 66 FeOs:yhquptithnily = 0,2; 0,4; 0,6: 0,8; 1,0; 1.2 L puuthnGw-
ruwnwﬁ:_uhq_mptilhmu =0.1,02;0,3;0,4;0,5: 0,6 hwpwpbpnip)ntGGhpp: bhswhu
Gplnwd & thnpatiph wprynilpltiphg, dnwnh gnudwpughG Glpp abidwhnud
llhquhlhﬂ_lhhﬁ hGswbu FesOs, wylwbtiu . k. ‘pwmnﬁwmmhmﬁ wib|wghbihu:
Uuwntin OnylGwbu Ghwnned t Fe203-h npn; Lun_uill_blmp;m[] pl.umnﬁmfuwnwdh
Glwwndwap: Ubwnwnh  bpa  pp wowybjwgnyl  wpdbphG t  hwuGnud
luhgwpbmmhnm Fe:0:-h 50 L pwiinbwfuwpwidh 100% wwpnibwynepjwh
nbtqgnuj, hwulb|ny Fe,03 —h nbiwpnud” 87, huy pwipnlwfuwnuwiih nhwpnui®
Lgli,::—hl;le;eaoa&-ha I.(gu.nhnﬁwtuwnuidh htwnwqw wybjwgniip hwiqbgGnud ¢
_hgb,ggtu[i': wiw n'[.LL.[ll.uﬁj%h _dwunmubﬁrlupjum dE6wgiwa L htinbwpwn® npwljh

©TeLhE 29l wwinybpws dkitdwnh qnuiwpuyhl  biph ' Ywtunudp

PndwfuwnGnipnnid NaNOs-h pwilwlhg’ Fe;03-h 50 L puwihnGiutuniudt 1009
wwipntGulnipjwi ' nEwpnud: Gplynt ‘r;l;‘u'{'gnm ty ?\Iaﬁorlzu wnqb[ﬁignm/a
Gu.|u.|uommd k ﬁb_m;uqh‘ Liph dbdwgdwhp, udulw)b Uhquipbthniyh quiquyweéh
8...10/9 -p swihg  wybih NaNOs-hg pwGwyh nbwpnd qquih wibjwend
pndwhiwnGniprh pEindhynigynilip, npp. hwlqbiglnud b dbnwnwlwe Ppugh
qnl?umll: l{U;LLéL[I.tb dGpphGhu gujuinidGbph htin: ‘

wplinp Wh pnjwiuwnbnipand CaO-h jwiwplywé pwluw npnanLadp:
l?guthnﬁwmmnmﬁh nbwpnid  jwyugnyG wnnynLGphtip ﬁhu.lmdnultl]i I:I]n L’,z‘aO—Eh

0%-h0 dnn pwGwynip)w nbwpnLd” puwmn unbifuhndbiinphly pwGwlh: LowG
wuwydwhGbpnud  dbwnwnp gnuiwpuwihG  bBpG wand E, hwulbin| FesOs-h
ntiwpnid 98 L pwihnlwluwpwish nbwpnud* 92%-h:

Unwguwé  shnwnuijw Jwagbpp Ghpwpllty &G ntlngbliwdwq
ytpndnipjwl:  Cuwn nklngblwgpuwyhl  wdjuyGlipph® Fe:0a-h  nbwpnud
ﬂbmu;zwuwﬁ dwagnud plnpn; wpnwgnnuibnG GG CugAls (2,04400 ; 2,054 ;
1.4550A ), CuAl (2,03100 ; 2,01a0 ; 5,6650A ) L ctro (2,03100:1,1720; 14300 ) L
pu.lwnﬁwruwnw[jh uliu!gnuj dhnwnuwlwi pugpLd tplinud G0 Gwl FeSi (2,000
1:8240; 1,190 A) L FeSiz (1,85100; 2,370 i 5,1000 A) wpunwgnymatbpg:

MunuiGwufpdby 60 thapdGulwGnpki unwgywé - Gpywph  pupdp
wwpniGwhnipjwidp  wynlduwht hwidwdni Yuwdéplbph thnnhmnmgdegﬁhpu
owwhjuwlwb L ulurlwglnn dwlpwnhwwlGbph oglnipjwidp’ 400, 1000, 2000, L
3000 wlqwi funznpuwguwé (G4.3): Uhwdwdwlwl npnpt; kG mmnnbnh-
quiqywduyht PwdhGGtpp, (%) Ginczh mwpptp dwubipnud L dhehGwgyby: Cu-h
dhehl qup:]LGmUnlpjmﬁn.hwdménqd_wégnm Ywqiky t 77,86, Fe-hGp' 13,60
huly  Al-hGp’ = 8,08%:  Uwnwgyws Shypnlwnnigwéplliphg - tplnwd  t, nn'
hwiwdnijwépl - hpkihg Ghplyuywglned - k. hudwubin Ywnnigywépny
Uepwgdwd, |npwlowd abbpny dnfupwiynil-tipLGugnyl are-h huwnhyGhp®
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U]
1000, 3-2000, 3-3000 whquwn funznpuiglwd

wnGah hpdpny tnblonpnh (Gcuty ) pwg nwamnnud: Tt hwinfuwbu |
bl £ GY. 3-3 -nud: b

Yhqupbthnty  +  pwthnlwfuwpwdh  (Gdnz  2)  wynudhlwpbpdw)hb
yEpwhwbgbnidhg —unwglws  dbnwnwlwi  dwah  dhupnjwenigdwépbbpp
wwnlbpws 66 GY.4-nud:

Uly. 4. Gplwp- wnGawyht hwdwantwéph (Gdne 2) dhypnjuenigdwspp’ 1-400, 2-
1000, 3-2000, 3-3000wliqwd funznpwgywé

Uu nbwpntd hwiwdnywépp wwpnbwlyned £ Gwle 2,75% uhihghndd, npp
hwdipllyind & nbGwngbGwdpwaquyht  Jeppneénippul  wprynilplbiph  hn:
Fuwiwdnt wépl wjuwnbn Gnyylwbu hwdwube £ L wgph £ pGlGnud wnbéh wybh
gudn (64,24%) nu Gplwph wybih pwpép (24,80%) wwpnibwlnepjwdp:

Wuwhund,« wyu  Gphne nbwpbph  hwiwp  phpdwé  Juenigywéplbnh
Jtppneonipjwl  wpynilplbpp ~Gawa G0 Fe-Cu-Al  hwidwlwpgh yhswyh
nhwapwih, pGOwpljws nbwpehb (Cu, 7,5-8,5% Al L 14-30% Fe), npp pwnlw-
guwé kp tiphny dwqhg’ acu b are, putt npnid” ace.n wnGah hhapnyd ohGslk 7,.5% Al-
h, 2,0..12 6% ‘Fe-h wwpniGwlnipjwip L aee-p Gphwph hhdpny hp pwnwnpne-
pjwipfinih FesAl hGunbpdtinwifmhG™ 5-12% Cu-h wwpnGwynipjwdp’ npwbdwh
s Yygnp ntiGnphunGliph wbupny: Unwight Ganizh nbiwpnid wnhw b Gwl ¢, -pwq
wquin puitufws acet, | tlinblunhanid” npuabn |, -p whGn g b CusAls
dhwgnipjwa, hhdipny, (Gghpdwo ; thnpp . pwlwlp  Gpluwpny: Si—p
hwdwdnijwdpnud walw b ptrnuh hghnudh nbupnil:

Qnppnpn_gihunwd g ngdwl Yhqupbithniyp b pwihnbwynijunwiht uwpwidGbph
hwdwwpn, wyntihGwptpduwhl - yepuwlwiqliwl  dbfuwbhqdh npnz  hwpgkp
wwpgbpneiywnwynyg Junwpygbp 66 CuO +Al, CuO+Al, Fe03+Al, FeO+Al L
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NaNOs+ Al hwiwbwpgkph pbpdwdwlpwswihwlws htwwagnuninigniabtip: Lnyh
wuydwGGEpnud  Yuwnwpy by GO Owk fuwpwdtbph  JGpwlwGgGwh
gbpdwowipwswihwlwi htnwgnunupyniGGtp:

QWbpowdwbpnwswihwlwo hGunwgnunep)niGibpp juwwwpdb, GG Q-1500D
dwllhzh hnqupwlywl  wpunwnpnepjwi pbipdwowlpwswiph  oqlnupywdp’
L;ngml’mh hwipwinpnid, ptiplwlh dwélws Yuihwphsny, ghipdwuwnpdwhh wsh
107 wpwanipjwip: ®©npdwplyynn Ginth qulqlwop bnbp t 0,45q: Unwgyué
ynpbiph DwquyhG  Gwqil  nundGwuppdt; ¢ nlwngbhwdwquyht
dbpinudnipjwl  bnwlwyny'  nhGwshy ebdhiny DRON-3 ntbwgkGwagph
oqlnipjwip’ ogunwgnpdbiny CuKa Gwnwquplbp L Ni=h Dhpuip, hbnlyuwg
ntdhadny. Jruurlmdﬂ‘ 254y, hnuwlpp” 100U, qpuigdwd wpwgnepnilp’
42000.dwi LY.5. w-ntd Gbpluywgywé 56 NaNOs-h onnid pwjpwyniihg
unwgws ATA L TG Ynpbipp:
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LY.5. NaNOs+ Al (w), CuO +Al (p), Cu,0+Al (q), Fe,04+Al (n).  Yhqupbithniy+
pwipnGwlhnywnwihl fuwpwd+ A+ NaNO; (B) L Cu, 9%Al, 30%Fe puInwnpnLpjwip
hwdwlwngbiph wyniShGwpbpdwjh YbpwlwiqGdwb shpdwagnbnp

hGswbu bpumd £ ATA Unphg, qnpoplpwgl  uluynud 500°C~hg: ujn
gbpdwuwhdwind Yoph dpw bplnwd £ GhGhdnwd puin bplngph Quuwdws
funGwynpjwl  hbnwgdwh hbwn:  660°C-nLd gnpéplpwgp  phpdwlywhhy t
Juwywé Al -h h}}u[ﬁwﬁ htin, npl ninbiygymd & TG Ynph Jpw wpnwhayngws
dhGhdnudng: 920°C-hg ulunid £ NaNOs-h JbpwlwlqGiwd qnnéplpwgl puwn’
NaNOs+ Al = NaxO +AlOa+ Ny nbwlghuwyh L ninbilygynid b quibquuwéh qquih
Ynpuwnny (Unmun 30%): bpiwunhSwih hbnwgu pwpdpwgnuip nunblgynud £
hwonpn gbnﬁwmmﬁh{) EpGhwnnyd,  Yuwydwé NaO-h wnwpwgiwh htw, npp
unip hdwgyned £ 1275°C-nwa:

CuO+Al  hwdwlhwpgh  ebptwdwhpwswihwlw niuntdlGwuhpnepmciibpp
Gbpluywguws GG G4, 5. p-nud: bGswbu Gplnd t Gywphg ulqplwlywi
quigiuéhh whynidl pum tplnygphl Lu Yuwyws teph hGnwgiwh b www Al-h
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hwydwl htwn: Unph dpw hwenpn ebipdwlywGhs EBEGnp Yuwyws t knklnh-
Juyh® CusAl-h wrwpwgdwh hkw, npp nhwudnud £ 548°C-nud: UpniihOwpbipdw)ha
dbpwlwiobidwh nbwhghwh wpnibwiyncd kL 1050°C-nus wrwpwlned Eobly wyy
tymbywhyw”  CueAls:  Sbipiwuwnhtwlh  hbnwgquw  wép  hwigbglnud  E
Ubpwlywlqlidws gnpéplpwgh wdh, nphG hwenpnnud b ebpdwlypwGhs tpthnp’
Quupwa CuszAlse tfuinbyinply Gynph uinwgdw hbw, nphg hbwnn JepwlwGeGiwd
gnpoplpwgl plpwlnud t ng 0hd wpwgnipjwip’ pun GplnygphG  Yuwwws
nhpnighnG  nddwpnipjnilliph htw, npnlp  hbinghtnb - Gugnud GG
Ybpwlwlqbiwh wipnnp plGpwgpntd TG-h qquwih Gdwgned sh Gwnyndd:

Niunuibwuhpyby £ 0wl CuzO+Al hwdwlwpap (GY.5(q), npp, hGswbu Gplnud t
Gywphg, zww phs b vnwppbpynud CuO+Al hwdwlwpgh ebpdwapbphg: Uhuyl
wyu phwpnd Yepwhwiqiiwh qnpoplpwgl wibih Gpywpwoyws b Guuws
CuO-Cu wunhwlwlwh Yepwlwiqlbdwh htwn:

Fe0s+Al hwiwlhwpgh ATA L TG Unpbpp GeEpluywgywé GG GlY.5.q-nu;
Wuwnkn GnyGwbu gnpoplpwgl uluynud £ Gnyl abnd: ATA Ynph Jpw pugqiwphy
obipdwiwbhs thblwnbGhph welujnipnilp Gnylwbu pwgwwpyned Fe,Os-Fe
wuwnhtwlwlwl Jepwlywiqiiwb Lhwumng, npl nunblgdnud b dbpwlwGqGowh
nbwhghuyh  Yupnly  wénd:  1450-1470°C  ebpdwuwmnhdwluwghG  whpnypnud
phipdwljwbhs tbhnp Quwdws £ Bfnbhnhyuh’ FesAl-h wowpwgiwl hbw:
Rbipdwuwnhswih hbnwqw pwpdpwgnudp pipnud tJbipulwigbiwh wpwgnipjwb
O0Jwqiwb: Upuwnbin Gnylwbu TG Ynph Yupnely hebigned sh Glwnynud:

Nunudbwuppyly £ Gwh FeO+Al hwdiwlwpgp, nph sbpdwahpp phs &
twppbipyntd FeO03+Al hwiwljwpgh ebipdwgnphg:

Uhwdwiwbwy  Yuwwwpdb, t CuO+Al L FeO+Al  hwdwlwpgbiph
Ubpwlhwiqbiwl wpquuhpltiph  phGwngblwdwg  Jbppnwdnipynilp: CuO+Al
hwiwlwpgh nblngbGwgpbipnid hwunwinwgpnud 66 Cu-h, CuszAl-h, CusAls-h,

CuzAlio-h  wpunwgninuiGbpp:  FeO+Al  hwdwlwpgbph  YbpwlwGqGiwd
wnagwuhplbph nbGingblwgptipnud  ghuynd GG are-h”  FesAl-h
wnwwgnnuibbpp:

Yuwwwpyby G0 0wl Yhquebthnly L pwithnGwynyunwihG  fuwpwdGtph
hwdwntin wynedplwpbpduwght  Jbpuwlwiqbiwt  ghipiwéwipwswihwlwh
niuntdGwuhpnepynilGip GnuG ww)ydwbabpng, has wywydwhabpnud
niuniifuiuhpyby 6O wnwbéhG opuhnlliph YbpwlwiqGiwh gnpéphpwglbpp:

hOgwtiv Gphnud £ Ghwphg, pnjwiuwnbnipnh dinfuwqnbgnipyniGp Al-h hbin
pGpwlnwd k Gnuyl alny, h0s 6Lny pOpwlnud kp wnGéh L bplywph wowG3dhG
opuhnibph Ybpwlwigbnuip: 500°C-nud hunGuinipjwl hbnwgnidhg b 660°C-nd
Al-h hwnuipg htwin nbinp £ nuGGGnud CuO-h Jbpwhwiglnuip, npk nunblgynud t
obipdwbpwnhy ththwny: Lawh tphYwn Cu-Al JhSwhh nhwopwinud ghuw: Mhin
pwagmd nbiwlghwl nwlnunnid £, pwGh np Alh hwwnhylbpp Swélyntd G
nbwlhghwh wpquuhplbpny: 3Gnauy wynihGh wewewgdwh zGnphpy wknh &
nuGblnd - wnGdh  2Gpwp puypuynud, npp  fuhun  hGwbGuhywgGms
wynuihGwptipdwipb Jbpwlwiqbiwl  rbwlhghwb: CuO-h UbpwlhwGobdiwdbp
qnigwhbin uluynud £ Gwb Gplwph opuhnbGliph thnyw)hG ybpwlwbqGnidp: Yepw-
Yulqlowl  rbwhghwlbph  obpdwlowwhs  Ehthwp  YndwbGuwglnid  t
pnjuwiuwntnipnh hwidwl ghipdwlwGhs EPEYhG Shosh hwpdwh JbpgGulw
wwhp: bpdwuwnhswbh pumdnlugﬁmﬁ htin ATA UYnph dpw Gunynud t
dwpuhdnd, npp hwdplyGned £ 780°C-h htiwn, nphg hGunn Ynph Jpw Gluenygned E
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fuhuw ohipdwlywhs EpEHNT Gwwdws tunblunhnh thnfuwpldwb L CusAl-h nu
FesAl-h wnwowgdwh htin: Jepwlwiqiiwl wpwanipntlp nulnwn wénd § L
963°C-ntd  Gnphg Unph Jpw  bGplnd b dwpupdng

dwpnud £, pwlh np wewywbnid G nhpnighnG ndwpnegyniGibp: 1037°C-nud
Unph dpw Gnphg Bplnoud £ dwpuhdnid” Gwuwéd tdnbhunpluwh wnwipwgdwd
htn: Ujuwnbn wbinp 60 nGEGnud qulwquwl wephnbynnhnuwhi nbwlghwibp
1036...963°C phpdwumhtwlw)hl whpnypndd, L pbpwlnd O bYnbyunnhnwha L
wbphinbywnhnwihG dLwihnfunigyniGlbp, npnGghg dbhp CuszAlig-h gnyugnuil &,
ATA Unph Jpw pwqiwphy ebpdwlwlhs L obpdwbGowwinhy  EPlnbbph
wrywjnipntip pwgwwpynid £ CuO-Cu L Fex03-Fe  wunh@wGuwlwh
gbpwlywbghdwl™  gniquuhbr  plpwlwnt  thwuwny, npl nubygynid L
YEpwlwigGiwh rGwlghuwih fupnly wﬁnq dbpwlwigliwhd gqnpélpwglbipp
hwulnud GO ppkGg wywpnhb 1450- 1470°C phipdwumhdwlwihb wnhpnypned:
Udbih pwpdp ephpdwuwhdwinud Jbpwhwiqbdwl nbwlghwh wpwgnipyntlp
fuhuwn pGLGRLE E: TG Ynph dbpenid Ghwndnid £ qubqyuéh sGsh0 wa:

NuunuiGwuppdty b Owlk Bplwph pwpép  wwpnbwlynepjwip  wnhGd-
Ephwpwiht  hwdwdnyduwéplbph unwgdiwl gnpdpipwgp  hwdwwwnwufuwb
ObwwnuwiinghlGbphg  ebpdwdwlpwswhwlws  Gnwbwym]™  JGpp  GJwd
ww)dwhGbpnud:  Mwwpwundtp b pndufuwebnepn Cu,  9%Al,  30%Fe
punwnpnipjwdp: Un prjwiuweGnipnhg Jtpgytip £ 0,45q Gdniy L GGpwpltiy
obpdwdwipwswihwlywh nrunudbwuhpnepywG: Upnyncbplbpp Obplwjwglws GO
Gy.5.g-nid: WG  pp  abnd  hhdGwlwlGned  GdwG b yhqupbthnly  +
pwthnGwlniyunuwyhl fuwnpwish juwelnipnh wynuihGwetpiwht yepwlwioldwh
4nph:

Ujutntin 600...660°C-nui nhingnud t hGuinbpdbinwhnGbph wnwgwgned, npnbg
phipdwlpwwhs EpLilinGEpp Yndwbluwgynid GG Al-h hwdwb tpshnm], L Ynph
Upw fupun wpnwhwjn]ws tpumnbﬂr.uL Lbwnbp 365G Gplowd, hGzwbu Gufunpn
Unpp dpw: Pwgh npwihg, 565°C-h twblpnpljwG CusAl uju nhwpntd npng
swithny nbnwwnpdwé b nbwh we: Wu Gplnypp hwdplllnud £ Cu-Fe-Al Jhawlp
nhwgpwdh wpynilplbph hbwn: UGwgwd Yhnbpnud  Ynph dbp hhdGwlwlnud
wuwhujwiyned

GLatny phGwplfws nbwptinhg® abplywjwgtip t
Yphquiptthniy+pwthnGwlaLmnwhG fuwpwd+A+NaNO; hwowywpgh
wynwihGwpbiptwiht Jepwlwlqbiwd rbwlghwih d6luwbhqip, hwiwdw)G nph
Ybpwiwiqldwh nbwyghwih uhhqep Ywwwé EwyntdhGh opupnuyhG pwnwiph
Gbnpliwh L hwdwh hbn: dGpwlwiqbtiwh gnpépbpwgp qupqwinud £ 2Gnphpiy
whan opuhnbtph L hbnnely wynuihGh 2thdwb: Cuwn Gplngphl, htnndy wynudhlp
Gwfpu thnfuwannid b opupnlbph dwhbpbuwhO pnbipnud, wwyw  pwtwigntd k
opuhnGtph pynepbinwihG gwbgh dke dhypndtinptinny L nwlnud JEpwlwiqhdwa
gnpopbpwgp:  dbpehGu  Yuwwws £ nhdnghnd  nddwpnepyniGlbiph
hwnpwhwpiwl hbwn: 3bnney wynudhGp wpnebwlnud b dbpulwbgGiwd
gnnpépbpwgl opuhnltiph wybih funpp 2Gpwnbpnud” gpudbing eGwlghnG Gnp
whpnyplbp: UYqpend ubudned £ wnhGéh Jbpwlwiqbiwl qnpéplpwgp’ CuO-
CuzO-Cu thnylbipnd, www, phGg-np wwhhg hbwn gniqwhbn ubudnud © Gwb
Gphweh  dintpwhl Uybpwlwhqlnuip®  Fe203-FesO4-FeO-Fe:  Pwqdiwphl
obpdwbownhs L pbhpdwlwhhs EpEYwnGEph dhwanenudp uwwé b opuhnibiph
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gniquhbin Ybpwlwlgliwd gnpéplpwglbph hbw, npnlp nintlgynid G0 wnhid-
wynuihGpnud-bpwp hGnbpdbunw hpbbph b hwdwényduéph wnwewgniing’
pun  Cu-Fe-Al  Jhdwhh  nhuwgpudh L bbGYwpnGuwhG ulwGwgbng
GwbpwnpnwluwhG Jbppacdnipjwb  wprynilGplbph: COn npned,  fuwpwdGbph
YEpwlwlgbnudt pGpwbnud b wybh Gownnul, pwlb wnwldhl opuhnbtiphbp, npl
puwn Gplnyphl Ywudws b wyl pwlh hbwn, np fuwpwiGbph puwjpuw)jniihg
wnwowgwd  opuhnlbpp phdhwwbu  wybh Lul{mhu_ lil] Zpwl  wnwbOahb
opuhnbtpp:

3hagbpopngrlunul uinwpdwd  hwdwihp mt.utuumﬁ L thnpdGwlwh
hbnwgnunuginiGitph hhdwG Jpw Gawlyty t dwinfuh gnpéwpwGh qngdwG
yhquebtthniyh bk wnBdwdnywlwd gnpdwpwih pwiinbefuwpwitbph hwdwanbn,
nupnulih wynuihGwebipdwyht Gnwwynd Gplweh:pupdp wwpnlGwlhnuejwdp
wnbéwhG  hwiwdnyuwéplbph  unwgdwl: - anbfubngnghw:  Pepdwd GG
wtifuGnnghwywb gnigwibhzGtp b qnpébwlwh Gpuzfuednpndbbp” wpnwnpw-
o wuydwGGbpnd  wijwnwpwl munmhﬁmpbpﬁmmﬂ Gnwlwyny Gplwp-
wnGawyhl hwbpwiniph unwgdwh hwdwnp:

Uwlyws - wbifulninghwli  wwwhndnud o
gnpowpwih  wnbdw)hG  puwhnh’  86%
Uhqupbtthnthyhg L 38,35%  Gphwp  wwpnibwyng o wnGdwdne wlwh
putpnwfuwpwihg  unwlw)  Gplwph  wwpptp Cwwpnlwynegjwdp
hwdwantJudéplbp® Cu- 77,86; Fe-13,60; Al- 8,08% L Cu-64,24; Fe- 24,80; Al-
7,69 L Si- 2,75%, npnlp gnigwpbipnud G0 wpdbpwynp PhahlwibfuwGhywlwh
hmmumpjmﬁﬁhn, hwiwubn Jurnigdwéplbin: L pwpdpwnpdbp (hquunogw GG
gniGwynp dnwnbbp wwpnlbwynn quiwqwi hwiwdanyuéplbph unwgiwi
hwdwp: 1 wpnwnpwiph iphy hipbwnpdtpp Yuwadk £ 389,097 hwq. npwd, hul
wpunwnpuwiwup bngldwl dwaljinp® 3 wnwpp E:

Lanmuwﬁ dunifuwyhb
wnhGad. cujuipnibwynn  qngdwh

IPULULYUL UMPIBNFLRLENE B4 Garuuusnt@3ntuuenn

1.36tnwgnunyby G BplaubGh dwincfuh qnpdwpwih punhnG gngdwl Yhqupb-
thnthh b Upudbipnne wnlGéwdnipwlwi : gnpdwpwth  pwihnbwfuwpwih

hwdwwnbin wynihOwpbpdwjhb “YEpwlwbghdwh qnpdpbpwgh
ophGwswihnipynGltipp: hpuwpﬁ mnﬂﬁwjhﬁ hwiwédnJwéplbph  unwgdwb
Guwunwlny:

2.MnGah L .bnumph‘ ;opuhnbbph pOwnpnnulwG YEpwlwbeGiwh

hGwpwdnpoipnilp wwpqupwbbine Guywnwlng Yuwnwpdby b uowpudGhpnod
wwpnibwlynn, -wnGah, btpywph L fuwebnipn opuhnbbph  (Gwqltiqhnudh,
yuwighnuih Gwwppnuih b upthghnudh) wyrehGwpbpdughG bpwlwboGiwe
gnpopipwgh Gwhulwlwh pEpdnnhOwdhluwlwh Jopgniénipynil: 8nyg k uipyby,
np  nbuwlwinpbl  hGwpuwynp £ wynuihlwpbpdwht  Jpwhwhgbnudng
fuwpwiGtphg pOwpnnwpwn JGpwhwiqbty dhuyG wnldh b Gpywph opuhn-
Gbpp: LOwl  wwydwOObpnld  fuwebnipn opuhnlbiph  uphhjwnwgnjuigiwb
(fuwpwidwagnugdwhl) rbwyghwibpp wybh hwdwlwywh 66, pwl npwig
Ubpwlwhgldwh nbwyghwibpp:

3bwwwpylp GG wbuwywh  nwociGwuppreppni@GEp fuwpwdGhpned
wwpntbwydnn wnGéh b Gpywph opuhnbiph nhungdwt, ppywélh Ghwindwdp
Yuyniinipjwl L hbnbwpwp,  nppwlg  pGopnquiwl  JepwlwicGiwb
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