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Uoluwwnwuph  wpnhwywunipiniup:  <wjwuwnwuh  Lwupwwbnniejwu
gtuGuwnh  wpuwnpnigyniuubph Lentwjht Qwpwpwnh  <wupwwbinnye)niuhg

(L1<) (Ywd Upgwtuh <wupwwbwnnieginiuhg) nwpwdpwihtu wnnwing hbnne |hubip
L wywnnwpwuuwynpuny gbdbunp thnfuwnpdwt  pwywlwupu Jd6d Swfuubpp
wpnhwywu G nupdund  LN<-h wmwpwdpnud  ghidbunh - wipunwnpniejwu
huwpwynpnipjwu hwpgp dhup (thnppwdwyw)) gnpdwpwup Yunnigdwu dhongny:
Un uwywwunwyny Yuwwwpyb) Gu LN<H hnudpwiht puquih hBunwgnunnigniuubp'
gbubunh wpunwnpnigjwu huwpwynpnijwu ninnniejwdp:

Uhuph gnpdwpwuubpnd  gbdbunh  wpunwnpnigjwu  Yuqdwlbpwnudp
huwpwynpnigintt & tnwhu wpnyniwybinnpbu ndh] mwpwséwopowunid ghdbumnp
wbnuhtt (nhw) wwlwuh fuunhpp, pwgh wn, ghdbunh danwlhwu pwpdp
wwhwugwnyp ubpnpnnubph hwdwp Gpwyfupp £ Shuwuuubpp swhwybnnptiu
ubpnubint  gnpdh  dbe, huYy wwpwdwopowup huwpwynp £ wwwhnyby
w2tuwwnwwnbintpny wnwohlw nmwphubph pupwgpnid:

Ywwwlygwujnieh hhduwlwu nbuwyp' wnpujwungbdtuwnp
wpunwnpnijwt qupgugdwt dwdwuwlwyhg thniyh hpduwywu fuunhpp npw
wpunwnpnijwt - wlynhdugndut £ L wpryniwybunnggjut pwpdpwgnidp:
Stdtunh wpunwnpnpniup ywwywsd E Eubpgbnpyuywu db6é dwiuubph hbwn,
npnup  wnwowunw  Gu  hnupwiht  pwnwnphsubph W Yyphuybph wnwugdw,
fjuwnudwtu,  pwpdpgbpdwunpbwuwiht  ppddwu  wpryniupnd:  SkdGunp
hupuwnpdtpnud Eubipgbnplywlwu dwiuubph dwuubpwdhup hwuunwd £ 30...40%:
Eubpgqwypputph b wpwuuwnpunwiht dwnwjnieniuutph quwdh wbdwbpp wybih
wpwag U qupgwund pwu gbdtunh Jwbéwnph ghup, hush hGnbwupny nnidnid
Gu gbdbun wpwnwnpnn denuwpynieyntuubpp: Pwgh fubipquéwfuubph hotignudhg,
gbiubuwn wpunwnpnn gnpdwpwup (nwdnd £ twl puwwwhwwuwywu fuunhpubp,
npnup unyuwbu Swluubip Gu wwhwuonw U win wwpwguwind swbwnp £ wnnidh
wpuwnpnijwu Eynundphwu b gGdGunh npwyn:

Jdbpnhhguih  hbwn juwyws'  wwppbp  wbuunnghwlwu b Junbjhp
wwpniuwynn  pwthnuubph  Yphpwndwu  dhongny  Yhultph  wpwwnpnipjwt
Fubpgqwdwfuubph ujwgbgdwu fuunpph nénwp wpnhwywu £ U ubplujwund £
npwbiu gidGunph wpryniuwpbpnpjwu qupgugdwu hhduwywu ninnnyejniuutiphg
dkyp:

8Gdtunh  wpryntuwpbpnyeginiund Ynwnwybp b wpunwnpulwu
pwihnuubiph ogunwgnpddwu dkd thnpé: Unwyb] hwuqwdwuwihg nwunwuwuhpyby
L gbdGunh wpwwnpdwu dGnuwpynigniuubpnd Yphpwnynd Gu nnduwihu b
$nudbnpuwih fuwpwdutpp,  dofuppp - U gbpdwht - ElEYwpwlwywuttiph
dnfupwiuwpwdwhu fuwnunipnubnp, whphwnwjhu L Ynbnwuwjhu
ptpwipnwyubpp,  gnwwynp  dGwnwnubph hwwplwuwpwdubpp bW wy
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wpunwnpwywu pwihnuubp: UJtGh phs Gu nwunWuwuppwsé b d6d Yhpwnnid
sniubt wétuwhwpuwnwgdwu gnpdwpwuubph  pwihnuubpp, npnug dwywjubpp
Ywpnn Gu  pwjwpwpl;  gbdbunh  pninp gnpdwpwuubph  wwhwugwnyp'
wnpunwungbdbunwihtu Yihuytph wpunwnpnigjwu hwdwp npwbu  hnwdpwhu
pnjwfuwnunipry  oguwgnpdtint  nbwpnd:  <nwWpwjhu pnjwfuwnunipnh
pwnwnpnywu  Jdby  wontfu  wwpniiwynn  pwnwnphs  ubpdnstine  nGwpnid
pwpdpwunw £ npw Eubpgbwnpy ynnbughwip, npp Ywpnn £ ng dhwju hobigubi
yihuybpp  ppddwu  hwdwp  wbjuuninghwywu Juwnbihph Sdwfuup, w) uwl
pwpdpwgut hnwph nGwyghnt nwwynieyntup, wpwqugub] Yihuybpubpnd
dhubpwjwagnjugdwu gnpdpupwgubipp L pwpdpwgut  gbdbuwnubph
wywhynipniup:  Yhuybph pepédwt dwdwuwly wdfuwihu dwuuhyubph |phy
wjpnudp tywuwnnwd £ Ypuybpnd dwynnybu hwwnplubph duwynpdwup, husp
huwpwynpniegintt £ vwihu ujwqbigub) npwiug wnwugdwu dwluubipp:

Puwywu b wjwunwywu hnupbiph hwdbdwwn nbjuuwsdhu hnwdpu wybh
Lubpquwbu hwgbgywsd £, pwup np hpduwywt wpunwnpwupp unwuwhu wju
wugunw £ dGuwupyuywu, phdhwlwu, obipdwihu W wy dowynwiubp: Lodwdh
htwn  Jwwywsd'  wnwhuh hnwph  oguwgnpdnuip  Ywpnn £ hwugbigub)
Lubpqwdwfuubph hotigdwu, nwwnph W wpwwnpynn 2htwpwpwlwu Unebph
hupuwpdtph ujwqgbigdwu: Skfuuwshu hnuph YGpwdowldwu uygpniupubpt ni
wnwuduwhwwnynigyniuubipp, huswbu uwl npwughg 2htwpwpwlwu unebph
unwgdwt  wbfuuninghwubph  ubpnpnuit wpnpwywu £ UL wwhwuond &
ghnwywunptu hhduwynpgwsd [ndnwdubip:

L<-nwd ghdGunh wpunwnpnigjwu hwdwp dhwy huwpwynp wwppbpwyp
dwdwuwlwyhg dhuh gnpéwpwup Ywnnignidu k:

Woluwwnwuph twwwwlhp b fuunhpubpp:  Ugluwwnwuph  hhduwlywu
uywwwlu £ nblutwshu pwihnuubph hhdwtu ypw hnwpwihtu pndwfuwnunipnh
pwnwnpnyjwu  dpwynwip, npph wpryniupnd huwpwynp £ dbdwgub
pnjwfuwnunipnh  Eubipgbwphy wynnbughwip U npw hwoyhtu heobiguby ppsdwu
Fubpqwdwfuubpp W dhlunyt dwdwuwly wwwhnytp hhduwlwu Yihuybpwhu
dhubipwiubph owywnhdw| pwuwyh wnwewgnidp:

Unwownpwd uwwwwlh ppwgnpddwu  hwdwp  nsdt; Gu hbGnbyw
fuunhputipp.

o ghdGunh wpunwnpnigywu hwdwp LU<-h hnupwihu puqwih b wbfuuwdhu
pwhnuubiph hGinnwgnunnye)niup,

e hhduwlwu Ypuybpwihu dhubpwiubph  wuhpwdbon  pwuwynipjwdp
upupbgh hwdwp hnwpwht pnjwfuwnunipnh dowyndp b phdhwlwu
pwnwnpnyjwu owwnhdw| puntpwgnbph hGunwgnunye)niup,

e hnwpwht pnwiuwnunipnh b wéfuh pwhnuubph  $hghlwphdhwywu
wqnbtgnypjwu hGunwgnuniye)niup,
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e oguwgnpdynn pwthnuubph hwodwnpyh wpryniupny Yuqijws hnwipw-
fuwnunipnhg unwgywd gtiutuwnh npwlwywu punipwagntiph
hGwwgnuinieiniup,

e wnpuwungtubuwnph unwgdwu wnbluuninghwlwu ufubdwh ubpYwjwgnidp,
gtiGunmh  wpuwnpnigywu dwdwuwy  wnbfutwdhu  pwhnuubiph
ogunwgnpédwl nunbuwywu wpryniuwybnniejwi guwhwwnnwp:

Lhnwgnuinipjwu  dbpnnhlwt: <Lbwnwgnunieyniuubpp Yuwwnybp Gu
phipwlwt, wwywpwpwiwlwu, nbungbuwdwquihu, nhdbptughw-etpdhy L
$hahywdbfuwupywlwu Gnwuwlubpny:

Ufluwwnwu wnwlwu Unpnijpep:

o Shuwlwunpbu hphduwynpqwé U gnpéuwlywunpbt  wwwgnigyt] &
Ynwpwpwihu pwihnuutiphg, unybhnwiht wnudwhwuph hwpunwgdwu
ghpdwpwuh pwthnuwynywwihu «wnskiphg», woéntfuubiph hwpunwgdwu
«wynsbiphg» pwnywgwé hnwpwihtu pnywfuwnunipnhg (KH-0,91, n-2,38 L p-
1,45) wnpuwungbdtuwnmh Yihuybph unwgdwu huwpwynpnijntup:

e  Phdpwlwu b nbungbuwdwquihu ybpinwdnipniuttiph dbennny unwgywsé
yihuytipubpp  dpubpwinghwlwu  pwnwnpnypjwu  hGnwgnunnieniuubpp
gnyg bu wyb' hwoqwpyywsd hnwpwluwnunipnhg unwgywsd Yhulybpp
punipwagpynid £ wihwnph  pwpdp  wwpniwwynigjwdp,  pbihnp o nu
Gnwywighndwlwu wynuipiwnph gwdp pwuwynieintup sh hwugbigunwd
wquwwn CaO0-h wnwyowgdwun:

o Uwhdwudb £, np pwgdwpwnuwnphs uphyjwwnwiht hwdwlwnpgbpph hwidwu
dwdwuwy Ypuybpwgnugnip nbnh £ niubund hwywuwpwlynwihuhu
dnun wwjdwuubpnd uhjhwwnwagnjugdwu gnpdpupwgh wywpunh wwhhu:

e <nwiph ny wjwunwywu wnpnipubiph ogunwgnpddwdp huwpwynpnieniu
untindynud - wywnphywgut] Yhuybph  wnwowgdwu  Shghywphdhwlwu
wpngbuubipp, wnwybwwbu jnipwgutp Yuighnwh opupnp' htinndy $wquih
pwuwyh wybwgdwu U npw dwdnighynipjwt ujwgbgdwu hwyyhu,
wpryntupnud uphtuebqynu § pwpép wynpynipjudp ghdbuwmwhu Yihuytn:

Wluwwmwuph  gnpduwlwu  pwuwynigyniup:  Lhwnwgnndtp b
hpduwydnpyb & mbuuwsdhu, win pynd’ wdtuwhwpunwgdwu pwihnuubph' npwtu
wnpunjwungbdbunwiht - hnwpwluwnunipnh  pwnwnphsubp  oguwgnpdtint
huwpwynpnieyntup:

Lwpnpwwnnp  hbGwnwgnwunigyniuubiph wpryntupubpng pwgwhwjngty £, np
wblutwdhtu pwihnuutpp hnwpwiuwnunipnh  wpdtipwynp pwnwnphsubpu  Gu,
npnup huwpwynpniginiu Gu wwihu  wynhjwgut) gbdbunh  wpunwnpniejwu




hpduwywu wpngbuubpp b wwwhny CEM | 32,5N/ MU, 400 A0 nwup
wnpunjwungbdbunp Yujniu ennupynudp:

Mnpnwungbdbunwihu  Yhuybph  wpwwnpnyguu  hwdwp  hnwdpwihu
pnjwfuwnunipnh wnwowpyywsd pwnwnpnipniup htwpwynp £ unwuw] wybih
gwdp otipdwuwnhbwuubipnid, hush hinbwupny heunwd £ Jwnbihph dwfuup:

1 wnuuw gbdbunh wpunwnpnipjwu dwdwuwly fuuwynd £ dhohup 20 3
quwgq, 10° qugh wpdbpp 136 npwd Juqdbint nbwpnd unwgynd £ 2720 npuwd
futwjnnnieniu: Swpblwu 100 hwg. wnuuw ghdGunh wpwnwnpnewu nbwpnid
dhwju qugh futwnnnipniup YYwaqdh 272 dju npwd:

Lbwnwgnunnipniuubpp gnyg Gu wgb, np wynpunwungbdbun unwuwihu
huwpwynp £ oguwagnpdt] wmbnulwu wnbluuwsdhu pwihnuubpp, hush 2unphhy
(nwynwd £ wjuwyhup Ywplnp  ptwwwhwywuwlwu hhduwfuunhpp, huswhuht
nwpwdwonpowuntd pwihnuutiph ogunwhwuntdu b (ntinhjwgnidp):

Muonwwunyejwl bEpywjwugynd bu:

o Uhuph gnpdwpwutbiph gnpéniubinpjwu thnpéh bW munbuwlwu dGfuwuhqdh
wnwuduwhwwyniyeyniuubph  ybpindnigjwu wpryniupubipp b gbidbuwnp
wpunwnpnijwt nbnwywdwu wwjdwuubpp:

e 3btdbuwnp wpuwnpnijwu wpryntuwybwnnigjwu pwpépwgdw
huwpwynpnieniuubpp nbunipuwiutwinnnigywu W wbnwywu hnwpw)hu
wwowpubiph hhdwu Ypw:

e Stjuuwsdhu  pwthnuubph’  npwbu  wnpunwungtidbunh  hndpuwghu
fuwnunipnp pwnwnnhs, ognwgnpddwu huwpwynpnipjniuubph
ybpndnipjwu wpryntupubipp:

o  Mnpujwungtdbunph  wpunwnpngjwu hwdwp LU< hnwdpwiht pwquih
htwwgnuniejniutbinp:

e Jwyqwnyqwd hnupwjhu pnjwfuwnunipnh nbwlghnu niwwynyeniup b
Yihuybpwgnugdwu  wpngbuh  Phghlwphdhwlwt  wnwuduwhwwnynt-
[eIntuubipn:

e  Uwnwgywsd ghidbunp npwlwlwu punipwgnbiph npnonup:

e Sbdbunph wpunwnpnigjwt  wnwownplyynn  wnbjuuninghwlywu  ufubdwh
ogunwgnpédwu dnunwynp nunbuwlwu wpryntuwybunniejwu
guwhwwnup:

<bwnwgnunnipjwt  wpnmuptubph  hwjwuwnpmpiniup:  Shuwlwi
npnypubiph, tqpwlwgnieyniuutiph b wnwowpyniyeniuubph hwywuwmhnieniut ni
hpduwynpywdnigyniup  hwunwwnynwd  Gu.  hnpdwpwpwlwu  hGwnwgnunieniu-
ubpp vpwuwlwih dwywny, hGnmwgnundwu wnwppbp dbpnnubph oguwgnpddwu
dwdwuwy pwgwhwwnywd hwpwswihbph  gniqudhwinipjudp,  wnbuwlywu




hwoqwplyubiphg L thnpduwlwu htitnwgnuniejniuutiphg unwgywd
wnryntupubinny:

NhunwWuwuphpnigyniuubpu nt gnpdwpynwdubpu ppwywuwgytp  Gu
hwdwdwiy  gnpénn MBrnwlwu  unwunwpuubph,  oguwgnpdyty  Gu
dwdwuwlywlyhg wwwpwaghnwywu, dhahhwphdhwlywl, nhptiptughw-ptipdhly L
ntungbuwdwquihu, Phghywibjuwuphlwywu hbwnmwgnundwu Gnwuwyubpp:

Lwpnpwwnp  nwnwuwuhpnieiniuutiph - wpryniipubpp . Yuwwpygbp  Gu
«<nphgnt-95» UMC-nuwd, «Lbnuwdbwwnipghw» PPL-nwd, LLFUU «Cunhwunip
UL  wuopqwuwlwu phdhwih  huunhnininy-nwd:  Pnpdwpynwiuph  wlwp
ubpyuwywgywsd b winbuwfunuwwt wofuwwnmwupnid:

Lhwnwgnuinipju wpnniiputiph twhwhnpdwhwywunieniup:

Uwnbuwlununigjwt  hpduwywu  wpryniupubipp  qbynigtp Gu 8C<ULH
«hdhw, Ywwwlygnn unebp W uphwwnubp», «Chuwpwpwlwu unyebph,
wwwnpwunywdpubiph U Ynuunpniyghwubiph  wpnwnpnygjuu  nbuuninghw»,
«Chuwpwpwywu wpnwnpniejwt wbfuuninghw U Yuqdwybpwnw» wdphnuubph
hwdwwbn thunnd, huswbu  twl  Mnwwunwuh Gwtungpjwu - Uwuyun-
Mbwbppnipg pwnupnud 2013p.  uwjwgwd  «Bwpunwpwwbinnypjuu L
2huwpwpnipjut wpnh - hpduwfutnhpubppy - funpugpny - V- Uhgwqquiht
ghwnwdnnnynud:

Uwnbuwlununipjwu hpwwwpwynwiubpp: Unbuwfununygywu hhduwywu
npnypRUbpU ni hGwnwgnunigjwu wpryntupubipp hpwwwpwyjws Gu 7 ghunwlwu

hnnjwadubpnid:

Uwnbuwlununipjut Yuqdp b dwywip: Unbuwfununiginiup punyugwsd
ubpwonieiniupg, 4 gJfuhg, Bgpwlwgnieiniuutinhg, ognwgnpdywsd
ghwlwunigjwt  gwuyhg: Upfuwwnwupp owpwnpjwd £ hwdwlwnpgswihu
Gnwuwyny nwyywsd 131 koh ypw' ubipwnbing 32 ulwp, 43 wnnuwy, 165 wuntu
gpwwuntpjwu gwuy b hwybwdutip (2 kg):

uchuusSuuLh <UUUNnNS APNYULHUYNRGEG3NRLE

Lbpwdnipiniup  ubpluwjwgund £ woluwwmwuph  wpnhwlwuniejntup,
uwywwwlu nu fuunhpubipp, hGnwgnunygywu dbennhlwu, ghwnwlwu unpnyep,

gnpduwlwu  vpwuwynieniup,  wwonmwwunyRwu  ubpyujwugwsd  npnypubpp,
hbwnwgnuniejwu wnryntupubiph hwywuwnhnientup, htitmwaqnuniejwu
wpryntupubiph  bwiuwthnpdwhwydwunigyniup,  wunbwfununigjwt  hpwwwpw-
Ynwiutipp, huswbiu bwb wouwwmwuph Yuqdp b dwywip:
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Unwoht  qyniup  ugppwd £ wwbbwfununigywu  Enigywut nu
pnjwunwynigjwup Ybpwpbpnn hwdwfuwphwiht gpulwunigjwu wnpniputbiph
wdthnthdwuu nu ybpndnipgjuup: Ubp optipnd gbidtun Yupbih £ wpuwnpb
huswbu funonp, wjuwbu £ dhup (thnppwdwdw)) gnpdwpwuubpnud: Uhus 300
w/op uwhdwuywsd hgnpnigjudp ghdbunh gnpdwpwuutpp hwdwpynwd Gu dhup
(thnppwdwyw)) gnpdwpwuubip:

8tdbuwnp dhuph gnpdwpwu  hwulwgnieniup ubpwnnd £ ng  dhwju
dwupnwpubph  thnppwgdwu  pdwuwnp,  wy  twb  unghw-nunbuwlywu
wwjdwuubpht hwdwwwwnwufuwunn wpryniwybin nbuuhluwywu hwdwlywnpgh
wwiinpwuwnndp:

<nwipwiht pwquih uwywwwlwihtu thnihnfuneyniup, h hwohy wnbfutwdhu
hnwiph ogunwgnpddw, gtdtuwnp wpuwnpnijwu ybpwlwnnigdwu
wuynwwpwpu £ UepYund  unyupuly  wdbiwwnwownbd  wpunwuwhdwujwu
pulybpnipniuutpp  gbdGunh unp wpwwnpneinlt twjuwgdtiihu  wybkh  wwn
YEunpnuwunw Gu wwppbp wpryniwwpbpwlwu pwihnuubph oguwgnpddwu Ypw:
Uwpunwywpwlwu fuunhpubph ndnudubphg deyp Ywpnn b nwnuw] ndjug
wmwpwdwonpowuh nbutwdhu pwthnuubiph Ybpwdowydwdp dhup
ghpdwpwuutpnd  wnpunwungbdbunh  wpwwnpneiniu Jugqdwybpwtine
huwpwynpnieyntup:

Gpypnpn qinijup udppywsd £ gbdbunp wpunwnpnigywu dbe hnwdpwjhu
unye dSwnwjnn uwppnuwwwiht b jujwiht wwywpwwnbuwyubph, puswbu twl
wj] puwywu hnwpbph, wpyniwpbpwywu pwihnuubph nt juwpwdubph npng
wbuwyubph nwnwWuwuphpdwlp:

Ywppnuwwnwiht wwwpwnbuwlubpu BU° Ypwpwp, fubgbpwp-Ypwpwn,
Yuyht, Ypwlwdwht Ypwpwp, Ypwlwd, nanndpuwght bW Yuppntwnwhu-
Ywywihu, Ypwpwpwihtu Ywgd niubgnn  dGnwdnpdwiht b bundwdpwihu
lGnuwjht wwwpubp: Ywlwjht wwwpubphg gbdbunh  wpunwnpnewu  dby
Yhpwnn G wjwquywyp, Ywdp, pnup, Ywwihu pbppwpwpp W gnuwudwu
wywqwlwyp: 8bdGunh  wpuwnpnigjwu  dby  Yphpwnnd  Gu  hhduwlwund
nynipwhwy Ywdbpp,  hugwbu bwl wpghipinbpp,  Yuwywiht - plppwpwntnp,
wywqwywybpp U wyu, npnug  whwwuhnyeniup  hhduwwund  npngdnd |
phdpwywu Ywaqdny:

Ruwlwu dwgnud ntubkignn hnwph htin dhwuht gbdbunh wpunwnpnieniuu
hbp  twywwwlubph  hwdwp  oguwgnpdnud £ Bpypnpnwlwu hnudp'
wnryntuwpbipwywu pwthnuubn, npwughg tu, wnwohu htipphu,
dbnwnwgnpéwlwu fuwpwdubpp, yunbihpwihtu dnfuhpp, ub$bihuwhu owdp:

Gppnpn_qinilup udhpywéd £ Guybnwhu punwnphsubiph puinpniejwup,
punipwapbph  hwdwihp  $phghywphdpwlwt  nwnwduwuppnipjuwup b npwug
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Yhpwndwtu  wpryniuwdbunnuygywup:  Uhtus opu  wnpunjwungbdbunp - Yhuytiph
wpuwnpnuygywt  hwdwp  npybu hndp  Jwunpbu ogunwgnpdynd  Ehu
Uunywdpwiht wwwpubpp  (Ypwpwn, Yuyhé, depgl), Yuwy): Uwlhwi nputp
hwdbdwwwpwp phs Gu hwunhwnwd, nwwh s6u Yupnn pwdwpwpbp gbdtunp
wpuwnpniywt - wwhwugubpp:  Wn  wwwbwnny  wynpunjwungtdbunwhu
yihuytipph db6& dwutu wpunwnpynud £ wphbunwlwu hnwpwiht fuwnunipnubiphg,
npnup unynpwpwp wwpniwwynwd Gu uppnuwwnwiht, wpnwdwuhhywmwhtu
pwnuwnnhsubip U gnynn hwybjwuyniebn:

Jdbpnsting  twpuypunid - Unppbowup  Gpypwpwiwlywu  whnwlwu
wpsnipjwu («Asreoynpasnenue») U ytippht wmwppubipht LN<-h Gpypwpwuwywu
Swnuwynipniuutph  Ynndhg wuglwgpwd hbwnmwgnunnieiniuubph  wpryniupubnp,
gbdbunh wpwwnpnipjwu dhuh gnpdwpwutbph hhduwnpdwu hwdwp npwbu
wnuwyb| wpryniiwybin Gup gununwd L€ Uuybipwt pwnwph 2powlw tnwpwdpn:
Wu uwywunwyny dbp Ynndhg Yuwnwpyb| Gu updwsd nmwpwdwopowuh hnwpwihu
pwquwjh dh gwnpp hGwnwgnunieniuubip:

Unynuwy 1-nid pbpdwd Gu Ypwpwpbph  thnpdwudnpubph  phdhwlwu
ytpnwdnipjwu wpryniupubipp:

Unyntuwy 1

Ypwpwpbph thnpdwudnipubph phdhwlwu Ybpndnipjwu wpryniupubp

(% puwn quiugywsdh)

N $npdw- Si02|Al203| CaO |MgO |[Fe203|P20s5 | TiO2| Na20 | K20 C.4.+ SO3
udniy funti.

| “MURYR| 0 53] 0,70/ 54,90 - |0,05| "M "™ 0,007| - | 43,58 -
N1 pbip| pbp

2| “MHRUN g 15 0,80| 55,55 - |0,07| " "M 0 003 - | 43,18 -
N2 pbip| pbp

3| MURMN o 751 0,65| 54,92 - [0,12 "M MM g 004l - [ 4330] -
N3 pbp| ptip

Blubiny hnuiph wwpwnutinhg' npwbiu Ypwpwpwiht pwnwnphs gtdtunh
pnjwfuwnunipnh hwdwp punpywsd £ dwupwuwph hwuph hwpwywihu Ynndh
Ne3 thnpdwudniph Ypwpwpwihu wwwpp, nph Yypw k| hbnwgquind juwnwpyb| Gu
gbubunp Jowlydwu pninp duwgwé hGunwgnunieginiuubpp:

Ne3 thnpéwudnipp ubpyuywgywsd £ uwhwwly gnyuh Ypwpwnh nbupny: 25x
funognpwgdwtu  nbwpnud  Jwupwnphwwyh  wnwly uyuundnd b wuhwdwubin
Yunnigwdp' pwg 2wgqwuwlwgnyu pnipbinwihtu gnjugndubiph htinn Uwwnynud G
uwhwwy, fupwn, huy npny  hwndwsubpnd’  Yuwddwudwu  Jdhouwobpnbp L
on|hpubn:



Wu Ypwpwpp ubpywjwgunud £ dhoht b dwupwhwwhly, npn2
hwwndwdubpnd dwynwnybu, Gppbdu' fungnp pjnipbinught Yunnigwdpny wiwwnp,
wwpniwwynd £ jphwnwwn dpypndwnitw b dwupwobipn ne Yinpwgywd
gnjugniubph  wbupny opqwuwlwu duwgnpnubp  (9phdninubip):  Gplwpeh
hhnpopuhnh wnlwniejwu wwwnbwnny npn hwndwdubpnid gniuwynpnwdp wnkin-
wntin pdwynp U qnwynp nnuw-Jupdpwyni, Gplwpwuugyws k:

(Guthwughly 2(h$h (hnywd pwpuwly phebin) dbg dhtgh 25x fungnpugdwl
nbwpnd wwywpp ubpyuwjwgqwd £ npwbu opqwungbu Ypwpwp: Ywnnigwdpp
ytind-thuwdhwnwihu  k,  «gbdbunmwunieh»  wbuwyp Swynnybu £ Uwwpp
ptynpwihu Yniep 95...98%-nY ubipluwywgywsd Lt opquungbu duwgnpnutipny L
Ypwpwph dbe gpbipb pwgwywjnd Gu Ynnduwyh dhwgnieniuutipp:

Yhdbptughwi-ptipdhy ybpnwnigjwu wpnynwpubpp gnyg U wwihu, np
Ypwpwph (pwpdbp nhungnd Ywwwpynd £ 960°C gbpdwuwmnhbwuh nbwpnid:
Ywppnuwwp' npwbu wnpunjwungbdbunwihu hnwpwjhtu fuwnunipnh pwnwnphs,
nbwlghnu nwynieniup npnaynd £ pwqdwphy gnpdnuubipnd’  pjnipbinuihu
Ywnnigywopny, hwupwiht  Jwuqdnigjwdp, nhuwbpunygjudp, fuwnuntyubph
wnywjnipjwdp W wyu: Uwpnip Ywighnh nhungdwtu gbpdwuwnhéwup Yupnn &
nwwnwudby 812-hg 928°C-h  uwhdwuubpmd' Yuwjudwd CaCOs-h  hwuwhlubiph
swihtiphg, CaCOs-h dki9 CaO-h |nwdkjhnieginiuhg, gwugh wpwwwynpnipniuhg U
wylu:

Glukiny wmwppbp wbuwyp ybipndnieyniuubipny unwgywd
wpryniupubiphg' htnwgnungwsd Ypwpwpp pwdwlwuhu dwpnip £ L nbwlyghnu
nuwy:  buy  dwupwuwph  hwuph  hwpwywhu  Ynndh  Ypwpwnbiph
$hahywdbluwuhyulywu punywgnbipp W Ynndunpnghs wwpwpubpp Yupnn Gu
ogqunwgnpdytip npwbu hnwp' gbdbunph wpnwnpniejwu hwdwp:

Uhtubpwjwwwwpwpwuwlwu  hGwnwgnundwt,  nbungbuwdwquihu L
phdpwywu ybppndnigjwu Gu (wngnwwy  2) Gupwpyybp tupwdnpn gyninhg
(thnpéwtdniy Ne= 1), Unnwd pwnwphg (thnpéwudn Ne 2) b lvuwpwn gjninhg
(thnpédwudniy Ne 3) ybipgywd thnpdwudnipubipp:

Lhnmwgnundws  Ywdbpp  hpduwlwund - unyuu Bu twb Ywydwhu
dhubpwiubph  pwnwnpwlwgdny: Ywplunpwgnyu Ywdwhu Jdhubpwjubpu U
wpquwhnnh  opwiht  upjhlwwubpp’  Yunhuhwn  AlySisOi0][OH]s, hwiniwghwn
Al4g[SisO10][OH]s 4H20, hhnpnthwjwnubpp, dnuwndnphinuhn Mg(OH)4[Sia0s(0OH)]
nH20, npnug pwlwlwlywu hwpwpbpnigjwt  Jwupt upbh £ dnnwdnp
wwnybpwgnd Yuadby: Ywdh pwnwnpwlwqdh deg, huswbu Jtpp uadey E
dinunud Bu Bplweh wwppbp opuhnubip W hhnpopuphnutip, Ywppnuwwnubp, huswtiu
Uwl wwywn wnwowgunn dhubpwiubph fuwnunipnubp (pwng, nwounwihtu uywpe,
hhnpnihwywpubn b wju):
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Unjnuwy 2
Ywytiph phdhwjwu pwnwnpwywaqdp

)
Pnpsw- Mupniiwlnipinit, (% puwn quuqywsdh)

e tudniy | SiO2| Al2Os3| CaO | MgO| Fe203| P20s| TiO2| Na20O| K20 C. %+ S0s3

funt.

Ywy

Ne 1 449(16,5| 13,4| 1,75| 4,36 | 0,65| 0,48| 0,58| 1,08| 15,8| 0,2

Ywy

N2 48,6| 17,0| 12,2| 1,30| 3,57 | 0,60| 0,39 0,86 1,08 | 13,5| 0,8

Ywy
Ne3

44,8 17,6| 13,2| 1,78 | 4,29 | 0,68 0,48| 1,10 | 1,00| 13,7| 1,1

Ywwwpybght  Ywybph Nt thnpdwudniph  nhdbptughwi-pbpdhy W
nbtungbuwdwquihtu ybpndnipiniuubpp:  Mungbuwdwquihu b nh$bptughwi-
ptpdhy ybpnwdnigjwu wpnyniupubpp gnyg Gu wwipu, np Yugh wdpnnowlwu
hwind Yuwwwpdnd £ 1180°C obpdwuwnpbwunud: Ywywihu hnwph nbwyghnu
niuwynipyniup  hotigywd £ npwund wnlw  hwwhuihtu  pnipbnuihu pjwpgh
wwwnbwnny:

Swppbip wbuwyh yGpnwdnieniuubph wpryniuputipp, huswtu twb $hghlw-
dafuwupywywu punipwgpbpp b Ynndunpnghs wwownubpp gnyg Gu wdb|, np
Fupwdnpn qyninh  hwupwywptipnd  hGnwgnnygnn Ywdbpp Ywpnn Gu npwbu
hnuwip oquwgnpdyti| gbdbunh wpunwnpnigjwu hwdwp:

Upmyntupubpu punhwupwgubind  Ggpwhwugnd  Gup, np  wwppbp
hwupwywjpbph Ywybpu niubu Fe20s-h gudp wwpniuwynyeyntu, husp Upwuwynid
E, np wnpujwungtdtunp hnupwjht fuwnunipnh unwgdwu hwdwp wuhpwdtion
E AlO3-h U Fe203-h pwdwpwp wwpniuwynyejwdp Gppnpn pwnwnphs:

Uprynwiwpbpnigjuu dbe ghdbunh wpunwnpnigjwu §nintpnd Ywpnn Gu
ognwagnndybi| pwquwwnbuwly Gpypnpnuywu wnuwnpwuputp'
dbnwnwagnpdwywu wpryniuwpbpnigjwu pwthnuubn, ubdbhuwyhu,
dhwywighnwwiht U pnpupnwihu  guudubp,  EGYunpwebpdwdnubnpwihu
fjuwpwdubp U hwupwhwpunwgdwt wpryniwpbpniRjwu  pwithnuubp, wjpynn
ptppwpwptph U wwppbp woénuubph dnfuppubp W wyu: Hpw hbwn dblynbn
hwwnnty nwnpnigjwu G wpdwuh wyu Ynebpp, npnup Ywnpnn tu thnfuwnphub
hwqywagnun Gplup ywpniwwynn snynn hwybjwuniebphu: Nhubgwsd wnyjwiubpp
ybpwpbpnd  Bu  wnbluuwdhu  wpunwnpwupubph  oguwagnpddwup, puwlwu
thnfuwphunnubph  Jwuhu  wbnbYnigniuubpp gpwywunyejwu  dbe  phs  Gu:
Upryntuwpbpwlywu pwihnuubph ogunwgnpdnip Ywpnn £ twwuwnt) Lubpghwih
qquih futwnnnipjwp:
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Stdbkunh wpwnwnpnigjwu hwdwnp' npwbu nbluuwdhu hnwp, nhnwpyyty
Gu LN<-h nmwpwdpnud tnwppbp hwpunwgdwu dGnuwnpynipniuttiph pwithnuubipp:

LA<-h Tpdpntu gyninnud gnpénud £ uny$hnwiht wnudh  hwupwpwph
$ninwghnt hwpunmwgdwu gnpdwpwun: bp wnwppwjhu, phdhwlwu (wynuwy 3)
b Pwquiht pwnwnpwlwquny pwpd (M) U wnswdpwphg (MN)  Jtpgywd
«wnsbip»-h  udnubpp ppwphg gpbipt U wwppbpynd b wwwlwunwd  Gu
unyphnwiht whphnwht wnskiph 2wpphu:

Ywwwpyb] Bu «wnswdpwphg wnskip»-h thnpdwudnipubph nhdtiptughw-
prtpdhy yGpndnipiniu: Yhdbptughwi-pbpdhy ybipindnigjwu wpryniupubpp gnyg
GU wwihu, np «wynswdpwphg wnskip»-h |hwpdtip nhungnw Ywwnwnpynw k£ 1165°C
obpdwuwnhdwuh nbwpnud:

Unyniuwy 3

Apdpnuh hwpunwgdwu gnpdwpwuh «wnstip»-h thnpdwudnwubiph

phdhwlwl punwnpwlywqdp

Pnpéw- Muwpniwynyeynit, % pun quugywdh
udnip Si02 | AOs | CaO | MgO | Fex03 | G.Y+funuwy.
mm 71,0 6,2 2,8 0,9 10,82 7,8
(@M 69,50 7,62 2,33 | 0,99 | 9,79 7,50

Gpp twjuwwnbudh Uwnwynigh wétuh hwupwywjph swhwgnpdnidp, wéfuh
hwpunwgdwu wuhpwdtannigniu Yuwnbnddh, nph wpryniupnd junwowuwu
hwpuwnwgdwu wnskin, npnup hptughg ubipyujwgunid Gu gwdp Ywinphwywunte-
Jwdp wéntjuubip:

Usfup hwpuwnwgdwu wnstpp (UKM) dnfupp phdhwlwt pwnwnpwywqdp
pbpqwd £ wn.4-nd: Uslup hwpunwgdwu wnskpu niubu 8374...12560 U2/Yqg
Ywinphwwunype)niu:

Urynwiwy 4
Ustuh hwpuwnwgdwu wnskiph (UKM) dnfuph phdhwywt pwnwnpwlwqdp

Ne MuwpniuwYnipyniup, % pun quugqwsdh
Uuy. |SiO2|Al203 |Fe203|Ca0|MgO| TiO2 | MnO | K20 |NaxO| P20s |SOs | C.u.
u<m (17,2118,3 | 5,0 |2,4 (2,4 | 1,00 |0,045| 41| 0,8 | 0,3 | 2,0 | 46,6

Ustuwihu  hwupwywypbiph  Gpypwpwuwhbunwiuniquwt  hwdwnniuwu-
wnwujwu  ghwnwhbunwgnunwlwu  puunhnnunph  (BHATPUYrons)  Unndhg
Yuwuwwpyws phdhwwnbfuuninghwlwu nwunwuwuppnieniuutipp wnyb) Gu hGunlyw
wpryniupubipp' pwpwdnifup wwwwunwd £ K (gninuih») bW K («Ynpuwignnp)
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wbuwyh pwpép YEpwwihnfujws woéniuubphu 40% dhohtu Unfupwjunigwdp b
22751 42/4q Ywnppwywunypjwdp, wuwhwhy funtwynipjwu wwpntwlynipniup
(W2) dhohup Ywaqunud £ 9,6%, punhwunip &ddph wwpniuwynieniup (S%) dhohup
Ywqgund £ 2,15%, pniuwdnp wwppbph ywpniwwyniggniup gnuynd £ pjupyp
uwhdwuubpnud:

Unfupp Swquwjhtu Yuaqdnigyntup Yuplnp gnpdnu £, npu wgnnud £ vwppbiph
wpryntuwybn wjjwjwhwudwu ypw: NHungbuwdpwquihtu ybpindniegyniup dnfuph
dbio gnyg k iyl wdnpd $wgh wnluwjnieintup, a-pungh, uphdwupwnp A03xSiO2
Yuwd dnihwinp 3A103x2Si02 inhwh wyniwuhjhlwwnubn:

LN<  Uwnwynigh  hwupwywph  wdnifuubpph  gwhwgnpddwu b
hwpuwnwgdwu dwdwuwy Ywnwowuwu «wnsbin», npnup gwdn
Ywinppwwunypjudp - woéntuubp Gu: Wn wbjuuwshu hndpp  Jupbh |
ognwgnndti| gGdtunh wpunwnpnijwu dby:

Ywuwwnpybp  Bu wéfuh  hwpuwnwgdwu  wnskph (UKM)  dnfupp
thnpdwudnubiph nh$tptughwi-pGpdhYy L nEungbuwdwquiht ybpindnieiniuutip:

Thdbiptughwi-ptipdhy ybpinwnigjwu wpnyniupubpp gnyg Gu wwihu, np
wdfuph  hwpunwgdwu wnstph  (UKM) dnfuph wypnudp Yuwnwpynwd £ 1010°C
otpdwuwnhbwunud:

MNEungbuwdwquiht  ybpndnipjwu wpryniupubpp gnyg Gu wwihu, np
dnfuppp  hpduwwunwd Yuguidws £ wpnudw- b $Ephunwhu upjhlwntbiphg,
wjuhupt  Ywpnn L jhub] gbdGunwiht  hnwpwiht  fuwnunipnp  upihyuwnwpu
pwnwnphsp:

Wuwhuny LA<-h wwpwdpu niuh  wnpunjwungbdbunh - wpunwnpnigjw
hwdwp  wuhpwdbpnn  Ypwpwpwiht b Ywywht  Guunebph  pwdwpwp
wwwpubip, huswbu bwb hnwWpwjht fuwnunipnubph onydwt hwdwp wwhwugynn
wwppbip hwytwunetp ($innwghnu, gpwyhunwghnt wnstp W woénttu):

<nwipwihtu pnjwfuwnunipnh Jwuquph hwoywpyph hpdwt ypw Yupbh b
npnoti| Glwunyetiph wjuwhuph hwpwptpwygnyeniu, nph nbwpnd wwwhngynd &
wwhwugynn puntpwgntpny wnpunjwungbdbunwihu Yihuybp unwuwine hwdwp
wuhpwdbown fuwnunipnh phdhwlwt pwnunpwywqdp:

Yihuytph Ywgdp npnoynud £ hwgbigdwu gnpdwygh (KH) L dnnnyubphg
dayh' upthywhnnp (n) Ywd wpquwhnnh (p), dbdnipjwdp:

Upjpywwnwiht  dnnnyp  wwwnwuynd £ n=1,7...3,5-h  uwhdwuubpnwd:
Upquwhnnp  dnnnyp  wwwnwuynd £ p=1...3-h  uwhdwuubpnud:  <wgbigdwu
gnpdwlgh wndtipp thnihnfuynwd £ KH=0,85...0,95-h uwhdwuubpnid:

Ywwnwpwd hbGinwgnunieniutubph hhdwu ypw wywwnpwuwnyb  hnwdpwjphu
fuwnunipn  (pnjwfuwnunipn), nptu nwh  hbGnlyw)] wwpnwwyngeggniop (% pun
quugywsh)' Ypwpwn-73,5%, wdluh hwpunwgdwu wnskp (ULM)-22,45% (pwuh np
dhoht dnfupwjunieiniup Yuagdnw £ 50%), “ndpnuph hwpunwgdwt gnpdwpwuh
«wnskip»-15,88%:
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Glubind  hnwpwjhu  fuwnunipnh  nhdbptughw-ebipdhy  Jepindniejwu
("He W) wpryntupubiphg (uy.1), wyuhwjwn E, np thnpdwudniph quugywsdh Ynpnwuwn-
ubpp gpbpb wdwpwynd Gu 1050°C gbipdwuwnpbwunw, wjuhupt Ypwpwph
wnwpwindnwihg b CaO-h wnwewgnidhg htwn: 1250...1500°C gbpdwunhbwuwjhu
dhowYwipnud  nhwnynud £ dh  pwuh  Eynblyunhywubp  CaO-SiO2-Al0s-Fe203
hwdwlwpgnw, wjnwhuny Yhuybpwgnugnup uluynd £ wpnbu  1250°C
obpdwuwnhdwuhg:

Pnjwfuwnunipnh ppénid

T 1500/15 1
ATA 250 2
TG 500

Bece 200 mr
m = 310mr

ocT = 180mMr ;

t =130mr

570

1050

S,
CNEK

Sk \ 1420 I ‘IJUU
OCT. 180 1470 5
1301 1490

225

LY.1 <nwipwjht fuwntinipnh (pnywfuwnunipnh) nhdbpbughwi-ptndhy
gbpnwdnigjwu Ynpbp (HaU)

Ywuwwnyb] £ ywwnpwunwd hnwdpwiht fuwnunipnh  (pndwfuwnunipn)
enénwd 1300°C, 1350°C, 1400°C L 1450°C obipdwuwmphtwutbpnd:  Uwnwgywd
yihuytipubpp wjunthbnb dwupwgybp bW hGunwgnundt] Bu nEungbuwdwquihu
ytpnwdnipjwu dhongny:

MGuingbuwgntipp  ybpnsting Yuiptih £ Ggpwlwguby, np wihinh CsS
wdbuwdbs pwuwynipntu gnjuunid £ 1300°C (uy.2) obipdwuwnhéwunid, 1350°C-
nud npw pwuwyp ujugnwd k, 1400°C-nwd pwpdpwuntd k, huy 1450°C-nd Ypyhu
ujugnud E:

Uhubpwjwgnugdwu  wpngbuubph  hGunwgnunnwdp  Yuuwwpyt] &
nhdtiptughwi-ptipdpy L ntungbuwbwquihu Yybpinwniejniuutiph Gnwuwlubnny,
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npnup gnyg wybght, np ppddwu sbipdwuwnhtwuh pwpdpwgnidp 900°C-hg dhusk
1200°C, hwugbgund L phjhunp nbbbpup  wlynhjwgdwu qquih wéhu, L
ntungbuwgnph ypw h hwjn £ quihu whnhu punpny nbd tipu:
Uhubpwjwgnjugdwu wpngbiuh gnwpwiht wpwgnieniup tdwuwwnhw
hwdwYwpgbpnud  npnpynid £ whun  pwquubpnud  pupwgnn  nbwlyghwubiph
wpwgnipjwdp, npp Ywiujwsd £ hwinyph wnwowgdwu  wnweoht  tYunbluinhy
otipdwuwnhbwuhg (~1280°C) L dhubpwjwgnugdwu wpwgnijnluhg:

450 4

blunbupyniyginiti, pm

400 4 1300

4 CaS+C:zS
© CaAF

% CaA

300 4 O CsS

® C:25

350 4

250 4

M Mo wmmmmwm

Uihph Gnlwpnyaynit, pm

10 20 30 a0 50 60 7C

LY. 21300°C gbpdwunpbwunwd unwgywsd Yihuybiph ntungbuwghp

Cunhwunip  wndwdp, pnwfuwnunipnh  dbe  wynudwuhhwwnwiphu
wblutwdhtu  pwnwnphsh  wybjwgnwp pwpépwgund £ fjuwnunipnh  nbwyghnu
niuwynipniup b wpwqwgund £ whun pwquubpnd nbwyghwubpp, husp ey £
wnwihu wjwpwb Yyihuytph ppénuip wybh gwdp' 1300°C gbpdwunpbwunud:

<nwipwjhu pnjwfuwnuntipnh nwpwgdwdp dhubpwjwagnjugdwu
htGwnwgnundwu  wpryniupubipp  huwpwynpniegyntt G wwhu  hwugbp npnawyh
punhwunip  Ggpwwgniejnwuutpp:  Upgnwdwuppyuunwiht - pwnwnpphsubph b
Yuighnuwh Jwuppnuwwnh obpdwihtu nhungnudp ppédwt dwdwuwy wnwowgunud &
gnjugwsd opuhnubiph thnfjuwgnbignieiniu, hushg unp dhwgnieniuutip Gu gnjwuntd
(dJpowulw) Ywd yYbpouwlywu): pw ppwywiwgdwu hwdwp wuhpwdbiogn £
pjnipbinugdwu Yeuwmpnuubph (unp $wgh uwndbn) dbwynpnd b dhwju EYunblnpy
ybwhu hwuubing htnn htinny $wgh duwynpnud® wihwnph upuebiqh hwdwp:
“thwuhg Glubng, dbp Ynndhg dowyywsd hnwpwihtu fuwnunipnhg wihnh wnwyb|
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owwn pwuwynipniu gnjwunw £ 1300°C gbpdwuwnpéwuntd, hul wqwwn CaO sh
hwjnuwpbnyb: Uhusl 1350°C gbipdwuwnpéwuh hbnmwqw pwpépwgdwt nbwpnid
wiphwnh qquwih swihny Ybpwpnipbnugdwu hwodhtu dedwund £ hbnnly Swquih
dwonighynieyniup, huy wybh Jwn duwdnpdws GpyYywighnwwlwu upthunp
niwy £ ujniiwgubiint npw guiugtipp Yuighnuwh opuhnh wybigniyny, hugn Ywpnn
E bwywuwnb] wqww  Ypph nipugdwtu b wipwh gnugdwt  wpngbuh
nwunwnbgdwup: Gpyywghnidwywu upjhyuwnp funwgywsd gwugh dbe CaO-h
dniGynyutiph nh$nighwih ndqwpnieniuutph ywwbwnny wquun CaO-h (wqwwn
Unh) wwpniuwynieniup Yugdnd £ 2,5% (puin quugqwsh): “Hpw hbinlwupny
wihwh pwuwyp 1350°C gbipdwuwnphtwunid ujwgnwd k: 1400°C gbpdwunphbwunid
htnnty  Swquih  dwdnighynigyniup  thnppwunwd £t bW wqww Ypph  jnipwgnidp
dadwunwd Lk, husp pbpnd £ npw wwpnwwynygywt bugqdwu dhuske 2% (puwn
quugywdh) b wihwh pwuwyh npnawlh pwpdpwgdwu: QEpdwunpbwuh hbunwagw
pwnapwgnudp dhusl 1450°C Ynyhu pbpnid £ wihwnh ypwpnipinugdwup U hbnnty
dwquih dwénighynipjwu dEdwgdwup, wquwun Yph Juunn jnipugdwi ni npw
wwpniuwynipjwt wéhu dhusk 2,5% W wihnh pwuwyh ujwgbgdwup:

Cwoqwnyywd pwnunpwlwgdny dbp Ynndhg wwwpwuwnyt) £ hnwpwihu
fuwnunipn, npp dwdyb) £ quiuubph dbe W 1300°C gbipdwuwnmhéwup wnwy ppdyt
dnbbjwght Juwnwpwund' hwingubiph dbg, 60 pnwb wnunnnipjwdp: Stdbuwh
ownuwuwdwu  dwdlybwnubph  Yupgquynpdwt  hwdwp  Yihuybpwhu - dwupw-
nwgywdpht  wybjwgytihp tplonip  ghwuh  swthwpwlwlyp  npngtine - hwdwn
Yuwuwwnpywsd thnpdwpynuwubipp gnyg wybtight, np ybipshuu wbiwnp L jhup 2...5%
uwhdwuubpnd: <Gwnwgw thnpébipnid gbdbunnud ogunwgnpdyb £ Gplyonip ghwuh
3% wwpniuwynipjwdp ghdbuwnp:

Unwgywéd gbdtunp b npw hpdwu ypw ywwnpwundwsd pbinnup thnpdw-
udnubiph punyewgpbpp hGwnwgnndt] Gu «<nppgnu 95» UMNC-h jwpnpwnn-
phwynd hwdwdwju << Ywnwywnpnipjwu N1136-U npngdwu b FTOCT 30515-2013
whnwlwu unwunwpunubph (wnnwwy 5):

8Gdtuwnh  hnpdwpynwip  pbunuubpnd,  npnup nubu hGnbyw
pwnwnpnieniup' gbidiun-400 43/4q, pyuwpgwiht wywqg-850 U3/yq, pwquinwihu
fupd-880 u3/Yyg, 9onip-225 /U3 (wnwlg unwbpwwuwhlwpwph) L 180 /3
(«Mapefluid  N200», Mapei unwytipyjwuwhlwpwpny, bPunwhw, gbdtuwnmp
quugywdh 0,5%-h swihny, wjuhupu 2|/d3), gnyg t wnyb, np wnwug hwybwunyesh
pbiwinup wdpnieyniup ubnddwu dwdwuwy 7 optlwu hwuwynwd 20,4 UNw k, 28
optywu hwuwynw' 29,1 UNw (ptininup nwup B 20), huy hwybwujnyeny pbiwnup
ubnidwu dwdwuwly 7 optywu hwuwynwd nuh 25,3 UNw wdpnieyniu, 28
opblywu hwuwynw' 32,8 UNMw (pbininup nuwup B 25):

Glubny Ybipp ubipyuwjwgywdhg' LU< puwlwu U wnbfuuwdhu hnwiph hhdwu
Yypw htwpwynp £ wnwug hwupwihtu hwybwunyetiph CEM 1 32,5N/ ML, 400 A0
nwuh wnpuwungbdbunh unwgnid:
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Unjnuwly 5

Uwnwgywé ghdbunh wbjuuhlwywu punyewghpp

Lnpdwwn
<< Hwnr:ud_w t:ll w Uhght
Punipwqghpp NNty thwuwnwyjhu
N1136-U npn2nud, wndh
roCT 30515-2013 nohen
Unwgywéph dwupnijniup
(duwgnpnp N, 008 dwnh Ypw), % unpuwdnnyuid ok 12,2
Stuwlwpwp dwybipunyep, ud?/q unpdwynpqwd sk 3000
hpwywu funnyeniu, g/udd unpdwynpqwéd sk 3,17
Lgqwdpwjphu funneniu, g/ud? unpdwynpqwd sk 1,315
Swnyuwdwu dwdybwnubpp.
ulhgp, pnwti 75-hg ng onun 85
ting, pnwb unpdwynpywd sk 235
Unuh hnubijhnigyniup, dd unpdwynpqwd sk 108
SGdGuwnwihu fudnpp unpdw
PULERNRINLU, % unpdwynpqwd sk 27,5
2pwgbdtunwihu
hwpupbpnupjntp unpdwynpqwd sk 0,40
8tdGuwnh dwywih hnhnfunigjwu i
hwdwswihnigyniup, dd 10-hg ng witn 0,5
Udpnipjwu uwhdwup
Ondwu dwdwuwly.
7 onbl{wb hwuwumd, UMNuw Unndqunqw& 2[: 3,9
28 opblwu hwuwynid, UNw unpdwynnyuws sk 538
Utinddwtu dwdwuwl.
7 opblwu hwuwynid, UNMw 16,0-hg ns wwlwu 27,5
32,5-hg ny wwlwu,
28 optljwu hwuwynwd, UNw 52,5-hg ns wih| 39,3

L<-nd ubpyw npnipjudp gbidbunh wpunwnpnigjwu hwdwp dhwy huw-
pwynp mwppbpwyp dwdwuwlwyhg gidtunp dhup gnpdwpwup Yunnignwdu k:
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2nppnpn. ginibup udppyws £ hnwdpwiht pnwfuwnunipnh pwnwnpnigjwu
dbe  wontu  wwpniuwynn  pwnuwnphs wybjugubine nbwpnd  npw
hwwnynipniuubiph thnihnfudwt nunwWtwuhpnijwp:

Mnpunwungbdtunh wpunwnpnigintup dhup gnpdwpwuubpnd punyugwd
E hGunlyw) gnpdnnnigyniuubphg. 1. hnwpwjht unebph hwunye, 2. hnwipwjhu
ujnpbph owpnnud, wnnuw, fuwnunwd b hwwhlwynpnd, 3. hwnhyuynpywd
hnwipwjhtu fuwnunipnh ppénWd Junwpwund (Yhuybph unwgnid), 4. Yhuybph
unipp wnnud hwybnwdutipny (gGdbunp unwgnid):

8tdbuwnph Jdpuh gnpdwpwuubpnd npwnbn mbnunpjwd Gu  hnpwuwjhu
Jwnwpwuubp  obpdwjphu  Fubpghwjh  Sdwiuup  hpduwlwunw  Ywgunwd &
4184...4602,4 4R/yqg:

8tdGuwnp dhuh gnpdwpwund hnwipwjht fuwnunipnh pwnwnpnigjwu dby
woluh  hwpunwgdwu  «wnskph»  ubpdnlddwdp  hwoqupyjwd  hnwdpwjht
fuwnunipnny  wpunwnpnipniu ugqdwybpwbjihu Yhuwsnp Gnwuwyny epddwu
hwdwp  obpdnypjuu  nbuwlwpwp  dwfuup  Yhuytpph  hwdwp  (epddwu
otipdwuwnhdwup 1300°C) Ywqunud £ 3766...4184 yR/yg, wyuhupl' futwpdnd &
obipdnigywu 627,6...920,5 yR/Yyg Ywd 0,018...0,021 3 qugq, Ywd 0,023...0,030
Ua Ynpu (wonifu):

<npwuwiht Jwnwpwuutpn gbdbGunh Jdhup gnpdwpwuubpnd npwbiu
quntihp Ywpbih £ oguwgnpdt] hwpunwgywsd woénifu: Updwu dwdwuwy
wnwowgnn dnfuhpp Ywpnn § |gwunie hwunhuwtw| pGnnuubpnid:

<nudph hwdwihp ogunwgnpddwu Ywplnpnigyniup Yupbih £ nhnwpyb) dp
pwup wbuwuyniuubphg: Unwohup' pwihnuubph ogunwhwudwdp jndynd Gu
opswyw dhowdwiph wwhwwudwu nt hnnwwnwpwdpubph wquwdwu Yupunp
futinhpubipp: Gpypnpnp’ wpryniuwpbpuwlwl pwthnuubipny dh 2wpp Yapwdawynn
ninpnubp  wwwhnyynd U hnwpnd' pun npnwd, hhduwlwund wyn hnwpp
pwpépnpwy £ U wnwowuwint pupwgpnid wugunid k wbfuuninghwywtu dowlydwu
(wnwgdwu, ppddwu b wy) thnybp: Sppnpnp' hnwdph hwdwihp ogunwgnpddwu
nbwpnud ywywund Gu wpnwnpwuph dhwynph ypw dwiuudwd nbuwlwpwp
Ywwhwwy Swfuubpp L udwgnud £ npwug hnfuhwwnnigybihnigjwu  dwdybunp,
wwywunw Gu hhduwywu wpnwnpnipjut wwdw dwfuubpp, npnup Yuwywd Gu
pwihnuutiph wwhbunwynpdwu b npwug hwdwp wwhbuwnubph 2htuwpwpniejwu
L owhwgnpddwu hbw, wwlwund Gu obipdnigqwu U EEyunpwtubpghwih
owfluutpp, pwthnuubph  wbluuninghwlwu  npnowlh  wWwwpwuwnywsdniewu
hwoyhu wybkwunid £ uwppwynpnudubph wpunwnpnnuljwuntegyniup:
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tRru4Yusnh@3NhuLeN

Cunhwupwgyty L gbdGunp  thnppwéwyw|  wpunwnpniypjuu  dhup
gnpdwpwuttph  wbfuuhlwywu  thnpdu  nt nunbuwlwu  dGfuwuhqdh
wnwuduwhwwnynigniuubph  ybppndnegyniup: - Lepyuwjwgywd  Gu - udwu
wpunwnpnieniuubph  qupgugdwu  hpduwlwu  nipnnieniuubpp’ Glubing
wpunwnpwuph  Unpw-tubpgquwnwpniggwt Wjwgbigdwu b gbdbuwnp
wpunwnpnijwt nwghnuw| wnbnulwjdwu ulygpniuputiphg: Snyg £ npqwd
uywnnnubpht  gbdbunp  wpunwnpnigywu  dnnbgdwt  nunbuwlywu
tywwwlwhwpdwpnieniup,  hust - wwwhnynd £ wpnwnpwywu L
wpwuuynpunwiht - dwfuubph  wunbund . bwywunnd indjwg
nwpwdwopowuntd unp woluwwmwinbinbph unbnddwup:

LN<  puwlwu U wpunwnpwlwu  pwihnuwhu - Unebph pwqugh
nwnduwuppnipniutubph hpdwu ypw wnwye Gu pwoyb] wynpunjwungbdtunp
wnbnwywu wpunwnpnipjwt hwdwp nhunwpybih hnwpwiht fuwnunipnubipp
wfutwlywu  pwnwnpwlwqgdbp:  Fpwug  hwdwhp  Yepndnipjw
wpryntupnud, npwbtu  Guunyebph wnwyb]  wpryntuwybn tnwppbpuy,
hGwnwqw Jdowynwutph hwdwp  Jbpouwlwuwwbu punpdbp Gu. npwbu
Ypwpwpwiht Guunye' dwupwuwp hwuph pwph wpryniiwhwudwu W
dowydwt pwthnutbipp, huy npwbu Yuwywht pwnwnphsh  thnfuwphunn’
“pdpnup unybhnwiht - wnudh  hwupwpwpph  $innnwghntu  hwpunwgdwu
gnpdwpwuh wnswdpwph W Uwnwynigh hwupwywiph wdtuh hwpunmwgdwu
«wynsbp»-p: - Cun npnud,  wéfuwih dwup  hnupwfuwnunipnnud bwl
dpwdwdwuwy wypgbind, npwbu Eubpgbwhy  wnpop £ dwnwynud:
Stuwlwunpbu hhduwynpyb| bW gnpSuwywunpbu wwwgnigyb) £ KH-0,91, n-
2,38 b p-1,45 gnpdwlyhgubip niubignn wnweownlynn hnwipwjht fuwnunipnhg,
wnpujwungbdtunmp Yihuybph unwgdw nbuuhjuywu huwpwynpnig)niun:
Lhipwlwu  wuwhgh U nbungbuwdwquiht  hbwnmwgnunnueniuutiph
wpryniupubpp gnyg Bu wdb, np hwpqwplywd  hnwdpwiuwnunipnhg
unwgywd  Yhulytipp  punpwgpynud £ wihinh pwpdp, puly phjpiop n
Gnwlwghnwywu  wynwhuwwh  gwdp  wwpniuwYnyeyniuubpny,  husp
ptpnd £ wqwwn CaO-h pwgwlwynipjwu:

Uwhdwuyt t, np pwgdwpwnunphs upjhyuwnwiht hwdwlwnpgbph hwjdwu
dwdwuwy Yihuybpwgnjugndp wbnh £ niwbund hwjwuwpwlynwihuhtu dnwn
wwpdwuubpnwd  upjplwnwgnugdwu  wpngbuubph  wqwpwph  wwhhu:
Lwpnpwwnp  hGunwgnunnieniuubph - wprynitupubpnd - wwpgytp £, np
nbfuuwdhu pwihnuubpp hnwdpwluwnunipnh wpdbpwynp pwnwnphsubp Gu,
npnup huwpwynpnipinit U twhu wynhjwgub) gdbunh wpunwnpniejwu
hpduwywu wpngbuubpp b wwwhndty CEM 1 32,5N/MLU, 400 A0 nwup
wnpunjwungbdbunp Yujniu ennupynudp:
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<nwipwiht  fuwnunipnh wnwownplywd  pwnwnpwywgdh  nbwpnud
wnpunjwungbdbunwihu Yihuybph wpunwnpniginiuu pupwuntd £ wybih gudn
otipdwuwnhtwuubpnid, husp pipnd £ Junbihph dwiuuph bwlwu Ypbwndwu’
wpuwnpnuntup nwpéubing nipe  Eubpquiutiwpnnuiywu: - Upryniupnid 1
wnnuuw gbdbunh wpunwnpngwu dbe futwyynud & dhohup 20 U3 quiq, huy
103 qugh wpdtipp 136 npwd Yugubnt wwpwgwnw nw pbpnd £ 2720 npwd
futwynnnigjwu: Uw tpwuwynwd k, np tnwpblwu 100 hwg wnnuuw gbdbunp
wpunwnpnigwu nbwpnd qugh futwnnniginiup YYwgdh 272 diu npwd:
Ywaddbp £ dpup gnpdwpwup dowlwsé hnwpwihu  pnwiuwnunipnny
wnpujwungbdbunh unwgdwu wnbjuuninghwywu ufubidw:

Uwbuwfununipjwu hhduwlwu npnyputpp b wpnynituptutpp
hpwunwpwlqwsd Gu htwnlyw) woluwwnwupubpnid

Arukan A.P., Cadapan A.M., ApytioHan M.A., Capkucan T.M., Maiitan T.A.
Wccneposanne  coipbeBoii  6a3bl  HaropHo-Kapabaxckoit  Pecnybnuku  pns
NMpou3BOACTBa LieMeHTa Ha MuHU-3aBofe// BectHuk TWUYA. Epesan-2013.N1(16).
c 94-100.

Arvkan A.P., Cadpapan A.M., Marakan H.WU., Capkucan T.M., Maiitan T.A.
WccnepoBanne cbipbeBoit  6asbl  HaropHo-Kapabaxckoii  Pecnybnuku  pna
Npov3BOACTBa LieMeHTa Ha MuHK-3aBoge. [nuHuctoe cbipbe// BectHuk TUYA.
Epesan-2013.N2(16). c 83-88.

CadpapaH A.M., AbpamaH A.M., CapkucaH T.M., Maiitan T.A. CbipbeBasa 6a3a
HKP pna npoussopctea uemeHTa Ha muHusasoge// CMTACY V MempyHapopHan
KoHdpepeHUMA «AKTyanbHble Npobnembl apXMTEKTYpbl U CTPOUTENbCTBa» YacTb 1.
C-I1, 25-28 wutona 2013. c 451-456.

Pwjinmwu  S.U. Unnnywjht wpwh gbdbunph  gnpéwpwuubp//ac<uL
ghunwlwu wofuwwnnieyniuubp. Gplwu, 2014.-<.1(52). ke 202-207.

Puwjnmywu  S.U.  Swdédp  Lubpquwwwpnipjudp  gbdbunh  unwgdwu
Gnwuwl/Cwjwunwuh dwpnwpwghnwlywu wywnbdhwih pwpbp (<8UL).
Bplwu, 2014.-<.11 N2. k9 295-297.

CadpapaH A.M., Capkucan T.M., Maiitan T.A. TexHoreHHble OTXOAbI KaK Cbipbe
IN1IA NPOU3BOACTBA CTpouTenbHbIX MaTepuanos//Becthnk HITYA. EpeBan-2016. N1
c 88-97.

Uwdwpwu WU., Pwjnwu S.U. Uhuph gnpdwpwunud wnpujwungbdtunp
wpuwnpniywt  wnbfuuninghw//8C<UL ghunwwt  wofuwwnnieniuutip.
Bplwu, 2017.-.4(64). Lo 175-182.
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HAVITSH TATEBHK AIIOTOBHA

HCCJEJIOBAHUE CBIPBEBOM FA3bl HATOPHO-KAPABAXCKOM
PECITYBJIMKHU AJ11 TPOU3BOACTBA HEMEHTA HA MUHHU 3ABOJIE
PE3IOME

IIpoanamm3upoBana u 000OIIEeHAa IPAaKTHKAa IIPOM3BOJACTBA I[EMEHTAa HA MHHHU
3aBOJaX, OCOOEHHOCTHM SKOHOMUYECKOTO MeXaHM3Ma JAeHCTBHSA STHX NPeANpUATHI;
TIPE/ICTaBIICHE] TIIaBHEIE HAIIPABJIEHHS UX Pa3BHUTHs, OCHOBAaHHBIE HA MPUHIUIIAX CHIDKEHUS
pacxoja HCHONb3yeMOTr0 MPUPOIHOTO CBHIPbS, MOKAa3aHa LENeco0Opa3sHOCTh MPUOIHKEHHS
TaKOro MPOU3BOACTBA K OCHOBHBIM MOTPEOHMTENSIM, YTO MO3BOIUT CHU3HTH PAacXoAbl Ha
TPaHCHOPTHPOBKY W O0OECHEYHT TaHHBIH PErMOH HOBBIMH paboummu Mectamu. OgHHM U3
OCHOBHBIX HAlNpaBIE€HUI pa3BUTHA IIEMEHTHOH MPOMBIIUIEHHOCTH SIBISIETCS CHIDKEHHUE
SHEpro3aTpar Ha  IPOU3BOACTBO  KIMHKEpa IyTeM  I[PHUMEHEHUs  pPa3uYHBIX
TEXHOJIOTHIECKHUX U TOIUTHBOCOJIEPKAIIIX OTXOI0B.

B cBsi3u ¢ otnaneHHOCThIO TeppuTtopud HaropHo-Kapabaxckoii Pecny6uiku (HKP)
OoT mpom3BoauTeneil mnemeHta B PecmyOnnke ApmeHus W OOJBIIMMH 3aTpaTaMH  Ha
NEPEBO3Ky LIEMEHTa aBTOTPAHCIIOPTOM, AKTyalbHBIM CTAHOBUTCS BOIPOC O BO3MOXKHOCTH
mpousBoactBa nemeHtra B HKP wa muHmM 3aBoje. C STOH 1enbio OBUTH TPOBEICHBI
uccnenoBanust ceippeBoil 06a3pl HKP. OCHOBHBIMH HOCHTENSIMH OKCHIA KalbLUs B
MOPTIAHIIEMEHTHBIX CHIPBEBBIX CMECSX SBISIOTCS IIOPOJBI, CoJepkamue KapOoHar
KanpIys. B cocTaBe chIpbeBOi cMecH AT TPOM3BOACTBA MOPTIAHILEMEHTHOTO KIMHKEpa
Jo7s1 KapOoHATHOTO KoMmmoHeHTa jgocturaet 70...75%, mo3ToOMy IEeMEHTHBIC 3aBOJIBI, KaK
MPAaBUWIIO, Pa3sMEUIAIOTCs BOJIM3M MECTOPOXKAEHWH KapOOHATHHIX mopon. Ompernemnsromiee
3HAUeHHWEe KapOOHATHOTO CHIPbS HPH BHIOOpE CHIPbEBOIl 0a3bl IEMEHTHOTO 3aBOAA
3aKJII0YAeTCs elle U B TOM, 4TO 3TH IIOPOJBI HE pa3MEIleHBI IIOBCEMECTHO: HAIpHMep, B
HKP nermybOokoe ux 3ameranue, yaoOHOe Ui pa3pabOTKU, MPHYypOUYEHO, (PaKTHUECKH, K
CTPYKTYPHO-T'€0JIOTHYECKUM pPalioHaM U3 UMEIOLIMXCS B IIpeiesIax PeciryOIiKH.

B wm3BectHske Bamkacapckoro kapeepa B CEBEPHOM 0OpTe MPAKTHUECKU
OTCYTCTBYIOT IIOCTOPOHHHME BKJIIOYEHMs. PeakiuoHHas CIocoOHOCTh KapOoHarTa, Kak
KOMITOHEHTa TOPTIAHALIEMEHTHON CHIPhEBON CMECH, OMpeeseTcs MHOTUMH (hakTopamu:
KPHUCTAJUINYECKOH CTPYKTYPOH, MHHEPAJIOTHYECKUM COCTaBOM, JHCHEPCHOCTHIO, HAIMYHEM
npumeceit u T.1. Pe3ynpraTel auddepeHuaibpHO-TepPMUYECKOT0 aHaIu3a MOKa3bIBaIOT, YTO
TONTHAsL JUCCOLMANUs HM3BECTHSAKA NPOUCXOOUT Mpu Temmeparype 960°C. B xauectse
TEXHOTEHHOTO CHIPbs JUISl IPOU3BOACTBA IIEMEHTA PACCMATPHBAIUCH OTXOMBI PAa3IMYHBIX
oOorarutensHbIX npeanpustuit Ha Tepputopun HKP. V c. Ipmbon B HKP neiictByer
¢moranmonHast oborarutensHas (abpuka cynpdumHOi MemHol pynsl. [lo  cBoemy
3JIEMEHTHOMY, CHJIMKATHOMY M (pa30BOMY COCTaBY HPOOBI OTBAIBHBIX «XBOCTOB» MOTYT
OBITH OTHECEHBI K CYITb(GHUIHBIM IMUPUTHBIM HpoAaykTaM. [uddepeHmansHo-TepMuaecKuit
aHaNM3 IOKa3bIBACT, YTO IOJHAS AHCCONHMANMs XBOCTOB JIpMOOHOBCKO# (roTalOHHON
oboraturenpHON Gabprku mpoucxoauT npu temneparype 1165°C.

Kpome sToro, mraHMpyercs CTPOHMTEIBCTBO YTOJNBHOW oOoraTuTeNbHON (abpuku
MaraBy3ckoro MeCTOpOXKIEHUS. XBOCTHI OOOTrameHus yriaeid HMET KalopuiHHOCTb
8374...12560  x/Dk/kr.  Pesympratel  anddepeHnnaIbHO-TEPMUUYECKOTO  aHAIM3a
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MOKa3bIBAIOT, 4YTO CIEKAHUE «XBOCTOBY» IPOMCXOAUT mpu Temmeparype 1010°C.
IIpenBapurensHast OLEHKAa NPUTOAHOCTH CHIPBSI JUIL LEMEHTHOTO IIPOHM3BOJICTBA MOJKET
MPOU3BOJUTBECA C Y4ETOM CIEAYIOIIUX YCIOBHM: CBIPbE OIKHO OBITh JOCTYIHBIM H
TpaHcHopTabeIbHBIM; IIOMHMO YIOBJICTBOPHTEIFHOTO BaJIOBOTO XHMHYECKOTO COCTaBa M
MHHHMAJIBHOTO COJEP’KaHUsl BpPEIHBIX MpPUMEceH, ChIpbe JOIKHO 00JaJaTh BBICOKOM
XHMHKO-MHHEPAJIOT HIeCKOit OJTHOPOIHOCTEIO, 4To obecrieunT CTaOWILHOCTH
TEXHOJIOTHYECKOTO TpoIlecca M CBOMCTB TOTOBOTO MPOJYKTa; PEaKIHOHHAs CHOCOOHOCTH
CBIpbSI JIOJDKHA OBITH BBICOKOHM, ITO3BOJIIIONIEH WHTEHCH(UIMPOBATH IIpolecc obkura
KIMHKepa; MaTepuall JOJDKEH XapaKTepU30BaThCs MO0 BO3MOXHOCTH Hamboiee HHU3KOM
TeMIepaTypoil 00pa3oBaHUs JOCTATOYHOTO KOJIMUYECTBA PACIlIaBa, YTO OONErdUT PEaKIUIo
INTOO0Pa30BaHMs 3a CUST YCKOpeHHs AU((Y3NOHHBIX MPOLECCOB, NMPOXOAAMNX depe3
pacmiaB, TMOHMKAsh TEM CaMbIM SHEPrOEMKOCTb 3TOH cragum mpouecca. TakuMm obpasom,
tepputopuss HKP pacronaraer celppeM sl NPOU3BOACTBA IIEMEHTA: W3BECTHAKOM U
TJINHOH, a TakKe Pa3NUYHBIMU J00ABKaMH JUIsi KOPPEKTUPOBKU CHIPHEBOM CMECH: XBOCTAMU
(roTanny, rpaBUTAlNK U YTIISL.

Ha ocnoBe pe3ynpTaToB wHccineqoBaHUM Oblia pa3paboTaHa, NPUTOTOBIEHA U
MOJBEpPTHYTa OOXKUTY CHIPbEBAsi CMeCh (LIMXTa) KOTOpasi colepkana (B BECOBBIX YaCTAX):
M3BECTHSAK-OTXOJBI KaMHENOObIYM H KamHeoOpaboTok Bankacapckoro kapbepa—73,5;
XBOCTBI ~ oboramieHust  yriaeid  MaraBy3CKOro  MecTOpoxIaeHHs—22,45;  «XBOCTBI»
JlpMOOHOBCKOH (hiroTaliMOHHOH 00OraTHTENbHON (aOpHKK CyJNbOUIHOW MEITHOW pyIbl—
15,88 u umena KH-0,91, n-2,38 u p-1,45. Beut npou3sBeneH 00KHUT paCCUUTAHHON CHIPHEBOM
cmecu npu Temmepatypax 1300°C, 1350°C, 1400°C u 1450°C. IlosyueHHblE KIMHKEPLI
OBbUIM M3MEJBYCHBI M UCCIICIOBAINCEH C TOMOLIBIO PEHTTEHO(A30BOT0 aHAIN3a. AHATH3UPYS
PEHTTEHOTpPaMMBI MOKHO 3aKJIIOUNTh, YTO HanOoubinee kKommdecTBo C3S—annTa oOpasyercs
npu Temmeparype 1300°C, cmobGommoe CaO He oOHapyxkeHO. (DU3HKO-MEXaHUIECKUE
UCCIICZIOBAaHUS TIOKa3ald, 4TO IIpu JoOasiaeHnu 3% ruica K IIOMOJIOTOMY KIMHKEPY
monyJyaercs moprianmineMednt kmacca CEM | 325N/ IIL 400 JI0. Beronsl Ha ocHOBe
JTAHHOTO IIeMEHTa COOTBETCTBOBAJIM KinaccaM: B20-6e3 nobGasnenus miactudukaropa u B25-
¢ nmoGasnenneMm miactudukaropa «Mapefluid N200» B kommuectse 0,5% or Maccel
I[EMEHTa.

IIpn opranu3amuu NPOM3BOACTBA HA MUHH IIEMEHTHOM 3aBOJE IO PacCUUTaHHOU
CBHIPBEBOM CMECH, YIENbHBIH pacxo] TeIla Ha CYHNIKYy M OOXHI II0 CyXOMY CHOCOO0y Ha
ypoeHe 3766...4184 xJ[x/kr kiuHkepa (Temneparypa oGxkura 1300°C), T.e. sKOHOMHTCS
627,6...920,5 xJix/kr Tenna moum 0,018...0,021 M° raza. B cpenmemM Ha 1 T uemenra
sxoHoMuTCs 20 M rasa, npu croumoctu 1 M° rasa 136 gpam skoHOMHS cocTapisieT 2720
npam. IIpn mpomsBonctee memenra 100000 T/r S5KOHOMHS TOJIBKO 3a CUET Ta3a COCTABHT
272000000 mpam.

st mpomsBoscTBa nemeHTa B HKP equHCTBEHHO BO3MOXHO BapHaHTOM SIBIISETCS
CTPOHUTENLCTBO COBPEMEHHOTO IIEMEHTHOTO MMHM 3aBoa. TakuM oOpa3oM, OpraHM3anus
MpOU3BOJICTBA IIEMEHTa Ha MMHH 3aBOJaX (KpOME BBIIIE NPUBEICHHOTO) TO3BOJIUT BO-
NepBBIX, SQPEKTHBHO pemaTh NpoOIeMy JIOKAIFHOTO JAe(UINTAa IIEMEHTa B KOHKPETHOM
pEeruoHe, U BO-BTOPBIX PETHOH OOECIEeUYMBAETCS MHOMXECTBOM HOBBIX pabodMX MecT Ha
JIOJITHE TO/BI BIIEPEN.
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PAYTYAN TATEVIK ASHOT

INVESTIGATION OF THE REPUBLIC OF NAGORNO-KARABAKH RAW
MATERIAL BASIS FOR THE PRODUCTION OF CEMENT AT A MINI MILL
SUMMARY

The practice of cement production at mini mills, and the peculiarities of the
economic mechanism of operation of those enterprises are analyzed and generalized. The
main trends of their development based on the principles of decreasing the expenditure of the
used natural raw materials are introduced, the expedience of bringing such production closer
to the main consumer is shown. It will allow to reduce transportation expenses and will
provide the given region with new work places. One of the main development trends of
cement industry is the reduction of power expenses on the production of clinker by applying
various technological and fuel-containing wastes.

In connection with the remoteness of the Republic of Nagorno-Karabakh (NKR)
territory from the cement producers in Republic of Armenia and huge expenses on the
transportation of cement by vehicles, the issue on the possibility of producing cement in
NKR at a mini mill becomes urgent. That is why, investigations of the NKR raw materials
base are carried out. The main carriers of calcium oxide in Portland Cement raw mixtures are
rocks containing calcium carbonate. As part of the raw mix for the production of Portland
Cement clinker, the proportion of the carbonate component reaches 70...75%, therefore
cement plants are usually located near deposits of carbonate rocks. The problem of selection
of the raw material base of the cement plant is also in the fact that these rocks are not located
everywhere: for example, in the NKR, their shallow bedding, convenient for development,
is, in fact, confined to the structural geological regions of the republic.

In the limestone of the Vankasar quarry, there are practically no extraneous
inclusions on the Northern side. The reactivity of the carbonate as a component of the
Portland Cement raw meal is determined by many factors. They are: crystal structure,
mineralogical composition, dispersity, presence of impurities, etc. The results of differential
thermal analysis show that complete dissociation of limestone occurs at a temperature of
960°C. As a technogenic raw material for the production of cement, waste from various
enrichment enterprises in the territory of the NKR was considered. At Drmbon in the NKR
there is a flotation beneficiation factory of sulphide copper ore. According to their elemental,
silicate and phase composition, the samples of the dumping "tailings" can be referred to
sulphide pyrite products. Differential-thermal analysis shows that the complete dissociation
of the Drmbon tailings of the flotation beneficiation factory takes place at a temperature of
1165°C.

In addition, the construction of a coal-processing plant of the Magavuz deposit is
planned. Coal dressing tailings have a calorific value of 8374...12560 kJ/kg. The results of
differential thermal analysis show that sintering of "tails" occurs at a temperature of 1010°C.
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Preliminary assessment of the suitability of raw materials for cement production can be
made taking into account the following: raw materials should be affordable and
transportable; except for a satisfactory gross chemical composition and a minimum content
of harmful impurities, the raw material must have a high chemical-mineralogical
homogeneity, which will ensure the stability of the technological process and the properties
of the finished product; the reactivity of the raw materials must be high, which makes it
possible to intensify the clinker burning process; the material should be characterized by
possibly the lowest temperature of formation of a sufficient amount of melt, which will
facilitate the ality formation reaction due to the acceleration of diffusion processes passing
through the melt, thereby lowering the energy intensity of this stage of the process. Thus, the
territory of the NKR has raw materials for the production of cement: limestone and clay, as
well as various additives to adjust the raw mix: tails of flotation, gravity and coal.

Based on the investigation results, the raw mix (burden) was developed, produced
and roasted which contained (in weight parts) limestone-wastes of stone extraction and stone
treatments of the Vankasar quarry-73,5; tailings of the coal beneficiation of the Maghavuz
deposit-22,45, “tails” of the Drmbon flotation beneficiation factory of sulphide copper ore —
15,88, and had KH-0,91, n-2,38 and p-1,45. The calculated raw mix was roasted at
temperatures 1300°C, 1350°C, 1400°C and 1450°C. The obtained clinkers were ground and
investigated by the X-ray phase analysis. By analyzing the X-ray images, it can be concluded
that the biggest amount of CsS-alite is formed at temperature 1300°C, free CaO is not found.
The physical and mechanical investigation has shown that at adding 3% gypsum to the
ground clinker, Portland Cement of class CEM T 32,5N/ITI] 400 JI0 is obtained. The
concretes based on the given cement corresponded to the classes: B20-without adding a
plasticiser, and B25-adding the plasticiser “Mapefluid N200”, in the quantity 0,5% of the
cement mass.

At organizing the production at a mini mill of cement on the calculated raw mix, the
specific heat consumption on drying and roasting according to the dry method at the level
3766...4184 kJ/kg of clinker (temperature of roasting 1300°C), i.e. 1627,6...920,5 kJ/kg of
heat or 0,018...0,021 mq of gas is saved. On the average, 20 m? of gas can be saved for 1 t of
cement. At the cost of 136 drams for 1m® of gas, the economy amounts to 2720 drams. At
producing cement of 100000 t/year, the economy amounts to 272000000 drams due only to
gas economy.

The only possible variant for producing cement in NKR is the construction of a
modern mini mill of cement. Thus, the organization of the cement production at a mini mill
(apart from the above mentioned one) will allow firstly to efficiently solve the problem of
local deficiency of cement of a certain region, and secondly, the region will be provided
with numerous new work places for a long time in future. -
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