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Qhunuplyus ko ghuklinbbph wlnpynppub b phunbbkph  phghludbpnubhlului
hunnympinibblph  pupdpuging  pupdp  whnpynyeudp odnyws dhunhnhnjus hwipuyhb
hunjbjulynipbph  [hpundwli ghunwlwl  hhdiun/npmdbbpp: Unwowppywd  bwyunnwlh
ppwluinughlyne hudwp méyly ki hkwnlyuy pbphpbbpp. phnpdly F dbuhnplul hudwp
hunjbjumlynip, Hwlyl wlhnhjuglul bpwinulp, niunmdbwuppdly vnwgyus dbuhniojus
pupdp  whnhymppudp hwipughl  hwijkjuiyniph  hwwnlnipnibbkpp,  owunpduyjugly
ynpuywbpgbdbinnid wrlw hwybjulyniph pwbwlnipmpian b niunidbwuppdly Eopupdp
wlnpynippudp hufbjwiynipny ghdbinnh pghludbinuihjulmb hunnlnipnibabpp:
Unwigpuyhl punkp. ghubinn, pkunnl, dbuhnpjwé hufbjpulyniplp, wShnudhl, dluhnpilub
bnwinul

Ukpwénipinil

buswytu hwynth Lk, pinnup b Epjuppbnntp hwdwpynd Bu ghttwpupmipjut hhdtwlwb
yniptpp b JEpohuttbphu wpununpujut puwljubpp hwdwohiuphwjht dwupwnwpttipny hwubtnid
tE  dpjpntwydnp  junpwbwpn  dbwpbph:  Chuwpwpnipywt  npuulwt  hwnlwthsubph
pupdpugdul  wuwhwbebph hkn wpwe E quihu twl fbnhp phs Swjuubpn] pupdp
dhghudbpwuhjujut  hwnlimpmiutubpny  ohtwpwpwlwbt ympbph  wpunppmiput
Juquuykpynid:

Piunuttpnud b Epuppbunututpnd hhpdtwljut juyulguiynipp ghidkunt k, b Jtipght
wnwphutphtt pupdpnpul pinnuutph b gidkunh hhdwb ypu tnp §ndynghghntt pwntnipyutph
unwugdwt hupgp nupdb] B wpwetwyhti,npp hhduynid £ wynpunjungbdbunnmd wnju puptdus
tutipghwyh wdpnnowljutt ogunugnpddwin ypu: dkpohtt mwuphubpht 4ipp todws punph jnusdwt
hwdwp Yphpwenid tu wlwnhy hwbpwjhtt hwybjwiymptp, npnup tbpunisynd Lu ghdkuunp
punuppmipnit wnugdwt  gnpdpupwugnid: Ujit  hpkthg tkpujugund b «pujuuwnugh
hwybjmiynip Yuwighnidh hhgpnupjhjunubph b Yph ghdkbnwgdwt pupwgpnid, npu
hpuwljwbwgynid E phwnntutpnid b gedktunh hhdwi ypw unp Yndwynghghnt pwbinipnubpnud: Uy
hull wwwdweny pwpdp dhqhiudbuwthjuljut hwwnlnipmnitutpny odnywé phwnntubph b
gbidtuinmh hhdwt Jpw unp Yndynghghnt pwntnippubpnid dbwhnqus hwybjwiyniptph
Yhpwrpnipniup hwdwpynid E ghnwuljub b jhpunwjut wnwetiwght fuinhp:
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Uju wppimwnwtph hhdtwjut tyuwnwlb k. ghdktnttph winhynipjut b pEknnubkph
dhqhjudbwthjuljutt  hwwnynipmiuttph  pwpdpugdutt hwdwp  Jhpwnynn — pupdp
wlunhynipjudp odnyjwé Adtwthnpujwés hwbpwjhtt hwybjwiyniptph Jhpwndwt ghunwlub
hhutwynpnudutph JEpswtnidp:

Unwownpusd twuwwnwlt hpwljwbwugubint hwdwp wbhpwdbon £ niskp  hbwnlyuy
Juinhpubpp.

e nuupk] Abwhnhudwt hwdwp hudkjwuiynip,
Uowll) wlnhjugdwt tnubwlyp,

e niunidtwuhpl] vnugusd dtwthnpudws pupdp wnhynipjudp hwipwjhtt hwdbjuiyniph
hwwnlnipmiuubkpp,

e owywnhdwjugul] ynpunjuwiungbdbunnid wnjw hwykjwiyniph putwlnipniup,

e niuntdtwuhpl] pupdp winhynipjudp hwdbjuiympny ghdtunh $hqhjudbwthjulwut
huwwnlnipmniuubkpp:

Stukinuyhtt  phkwntubph  Juppp U dhqhudbhiwthjuljwut  hwnlnipniuubpp
owhwgnpédwt gnpépupugnid  dbkbwdwuwdp npndymd L JEpghtthu Junnigdwépny, npp
guwhwwnynd L pwnunppsubph pwbwlulwt hwpwpbpnipjudp b wyn  pununphsubph
hudwywunwupmt  pupjuudnipjudp, hiuwswywhu twb wn pwnupphsutph dhol Juwbph
punipugptpny [1]:

Fiwnnth wdpugdwt b junnigjuspugnjugdwt gnpspupwugnid thnthnpjuynid k ny dhuy
npw wupnipiniip, wy) bwb wyjighuh Jwplnp pnipugptp, hiswhuhp o Swnnlkinenip,
otipdw-, fEjunpuwhwunnppuljutnipniup b wyjie

Ptunuh wjiyhuh Juwpmgwspwgnjugdw hhupp, npp wwhwywil] £ owhwgnpsdw
pupwgpnid Ypnn pnjnp wqpbkgmipnittbpp hywybu wnwehtt dAbwynpdwtt thnynud, wjtybu b
htunwquynid, nu (guiynipb b Lguiyniph pniptnuphdhwjut jurnigyuspp b hwpwiyniptph
huwnlimpmitubpp npnond B vnwugdws wpunwnpuiph Juppp, Ynbnwlunugnugnudp b
hwwnlmpniuubpp [2, 3]:

Fiinnumd  ghdkunwpwuph b jguiyniph dhwgdwt gopépipugnid, Epp wnwowinmd k
dvhwdny] Jupnigyusdp, pununphsubph dbe tjuwwnymd E puswywbu $hqhjuljuwb hwpulgnid,
wjuytu b phthwlub thnpiwgqpbgnipnit: Uw quy Eplnud gt phwypnud, Epp poiptnubkph
pudwtidwt  vwhdwinmd  gnyumunid o Wmipbp, npntp Abwynpymd i hwbpwyniptph
pmiptinukph htwn sthdwt  gnuwpubpmd Juwwlgnnh b hwbpwiyniph  phuhwlul
thnjuwqnbgnipjub gunphpy [4]:

dbpp tpdwshg whwp E ok, np bpk pun phdhwlwt hwwnlinmipniutbph  gusp
wlnhympjudp jguiympnp ghdktnnwpwph htwn hnpwgpldub pipugpnid juy pungdymd ku
upwig Yntnwljunughtt gnnpubpp, tnyup tyunynid | twb hwipwyniptph pnipquphdhuljut
hwwnynipmitittph yEpnusnipjut pipwugpnid, npt wykih juy pungdynid £ nhuybpuuyunipjut
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Ubdwgdwtt  plpwugpmid  [5]: Upwihg Jwpdws, Yupkh E Wbk, np phuntbbph
dhqhjudbwthjuljut hwnimpmniuuibph wjugdwt ypu hpkg wgqpbgnipmniip Jupnng Eu
niuktwy (guiyniptph pupdp nbuwupup dujkpbup, junniguspp b wnnduwghtt uqup:

Lgwiynipbpp [6] upnn &b (huk) ny hwdwubn swihtpnd nhuytpuwghtt b dwtplnipugh
wljnhynipjudp:

Lguiynipbpp pwdwiynmd o Eplne hudph” wlhwnp] b hubpun: Ulpaj] Jguiynipbpp oph
wnluwjnipjudp unynpujut ghdwunmhdwbughtt yuwydwutubpnid jupnn Eu thnpuwqnb] ujghnidh
hhnpopuhnh hbwn, wpwewgubking jwwwlgnn hwwnlnipniuipny odnjws dhwgnipmit [7]:
dhpohtitkpu  Ukpdmdybym] phunnbbbph juqd thnwugymd ki ghdknh  hhppunwugdub
pupwugpnid whgwwnyny Ca(OH)>h htinn: Gnmipinit niukl bwlb wljnhy jguiyniptp, npnup jupny
ki wnwtg Juwyuwlgnnh ubkpunisdwt wdpwbwy. wynuhuh jguiyniptphg b wnugus pnduwght
huwpudp, npp httwpuwynp £ wljnhguguby hph dbpudnisdudp:

NMnpujuingkdtunuwght U1hulhtph wnwtdht hwupwiyniptph hwdwihp
nruntdtwuhpnipiniittpp gnyg ku wyk), np dwiipugus hwybjwiymipbpp jupnn kb wpuquguby
hhnpuunwgdwt gnpdpupwugp 1,5...2 wbiqud (uinpwgnjugnn hhnpuwnubph dSwwjuyhtt wg b
gnpdppugh hunmbktuhynipjut ws): Zwdbjuwiyniptph wjuyhuh Juppp ywuydwiwynpjus k
dwljipimpuyhtt Eubpghwjh wény, npp dSwhuynid E pnipbnubph tnpugnjugdwt Jpu, husytu
twl Jhuwljjuiudwt yhdwljh Juynit pipdnphtwdhluyny [8]:

Zutpwjht hwjbuiyniptph wqnkgnipniup hhppuwnubph wnwewgdw gnpépupwgh Ypw
wpnwhwjnynd £ wwppbp Epy  Juwd wwppbp ghjuwtdwt  pununpudwubph  wpwug
Alwnpdwdp, QJuwd  unpwgnjugnidubph  jnipwhwnnit] wpwewgndbp  (Juyghnith
hhnpnijwppnupnmidhtiwn b wyjh):

Stukuwnuwjhtt  phwnnuubph Junnigjuspugnugdwt  gnpépupwgutph Jpw  hwbpughe
hwbjuiyniptph wqptgnipjut gnpstwljut hbnnwgnunipniuutph hhdwt ypw [9] Yupkh E ok,
np  dhipnguiymptph  Yhpwndwt phwypnud, wpwbg gopwghubunuwihtt  hwpwpbpnipju
thnthnhunipjut, htwpwynpnipjnit £ ptdbknynid pupdpugul) phnnth wdpnipjut vwhdwip 1,5
wiqud, npp pugunpynid E htnlyw) Yepy. dhpnguiynipnid wnju Yninhguyhtt (nisnyputpht
Unu dwubhjubkpl wfkjh Unn quingtpny] ghukinh hwnhlukpht wowewghnid b pyniplinugdub
unp Jhunpnuubp, npnip wpuquginid bu gidkunwpwnph b phunnth wdpugdw gnpéppugn:

Uhypniguiyniptpny phwunutbph  npuwuwlwt  hwwnluthpubph  pwpdpugnudp  [7]
htnhtwlubpp pugunpnid Et unp dwbip hwnhluwyhtt juquny, npnup hwtnku i quhu npytu
unp pnipnujut YEunpnuubp fnbnwljunughtt gninpubpnid: Gupungpdnud b, np opugbdbinnuwghe
dwwnphgnud (guiymiph dwuthlutph pwbwlnipniip wywhnynd k pmipbnugnjugdwt b wsh
hwdwp wihpwdbon yuydwuubp, npp b wowy k phipnud gbdktnwpupmid gusp jupnidubpny
dwipunhuybpu pnipbnujut juwjuph dbwynpnid:
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Lhuhwlwt  thnjwqnplgnipniuttphg wignid £ uuwupynud  Jukunwght
thnpiugnplignipjuiip b wpwewbtnid i wybkjh wdnip tnpuwgnyugnidutp, npnup wpyniup Lu
wnwelwjhtt kyphnwpuhwy hhppuunwjht pniptinutph b wjnhy jguiyniptph hwnhfubtph dhol
Rupwgnn thnpiwuqnbgnipjul:

buswytu hwjnuh E, hukpn jguiyniptpp unynpujut obpdwunhdwtiwghtt yuydwutbpnid
ghdktinh htwn phwlghwih dbe skt dwntnud, vwluytt hwwnnil] wuwydwbubph wejumnipiut
nphypmd wju (guiynmipbpp Jupnn b odnyb] nhkwlghnumitwlnipjudp: [8]-md uyynid E, np
ghdkinhtt wdbjugynn (gwiynipiph hwwhlitpp upnn G nbqupwopdt] dwubhlubkph
wpwpnid, wyuwhnybny wdpnipjut wg, hyybu btwb puwn dwbp jguiyniptpp pupdpugunid ku
twl vwptwlwynitnipniup, puth np tnythul wdkbwwy dwitpugus ghdktnubpnid wknh sh
niukunid wdpnpowljut hhppuwnwghw b phnnutbpnid wuwhywiynid Eu ghdktnh hwnhlubph
sthinfjuwgnnn  hug-np dwyw), npp hwunbu E quihu npywbku wpwwnubph JEpujubquduu
«kpwohuhp»: Uju phwypmid  (guiympbpp hwinbu Eu quihu npybu phunth  wdpnipjub
Jupquynphs, huswbu twbh nu oqumd E ghuktunh junpugdus hhppuwnwgdwip, npp
htwpuwynpnipnit £ nnwhu wqpb] twb phnntuubph junnigjuspwugnyugdw dpu, dh pwpp
ntypbpnid twb Juiful) wptkph b wpunubph wpwewgnidp:

Cunn [10]-h nhuwybpuughtt hwbpuwhtt hwybjwiynipp hwinhuwind £ dwdwiwlwulhg
pkunnuh wbpwdwubih b owwnn Jupbnp pwnunpphsutphg dbyp, pwuh np npw Yhpwnnudp
htwpuwynpnipnit L pudbnnd Ypdunty Yihuykpughtt gidbunh pwtwynipjniup, pupdpuguby
lunnmipnitp, wdpnipynitp, Gpupulbgmpmitp b phuntubph  juyniimipmiip  wgqpbuhy
dhowjuypnid:

Zwuwlbh  wpyniupbtphg o bwb  CaOH)»h  Guuulgnidp, gusphhdiwyintpyudp
CSH - dwqh hhnpnupjhjuwnitph dtwynpnudp, dwquinpughtt b gnunnnujhtt dhjpnwugptph
npuliwut thnthnjmpmibubpp, Jun hhppunwugdwt  gnpdplpwugh nidquwgnidp, wdpwgnn
Yndwynghghnt yniph obpdwunhdwtiughtt b swjwjuyhtt thnthnhunipniaubph jutntwynpnudp:

[11-17]-nud, npntp yEpupkpnid Bt hwtipujht juwwlgnnubph nhuybpuwihtt hwdwlwpgh
b pwub wnktwsht ymptph ypuw gipyjuunhdhljunnpubph wqpbgnipyut guwhwndwip,
hwunwwnyt] E np gwn dwbpugquws hwbpwjhtt thnphubpp, npnup unwgynid o ptwlub
wnipkphg, h wwppbpmipnit ghdktvnughtt hwdwljupgbiphg, with owwn bt jujpudwi dke
gunuymd ghpuyjuunhbhunnph wqpbgnipmiithg: Uw puguwnpynid £ tpwing, np hwipwjht
hwybjmiyniptpp oph tjuwdwdp hubpn Eu b hhppwyihl wlunpynipjubt toniyjubp sku
Uunynwd, hlishg htwnlmd t, np htwpunjnp sk juwly dh npnpwlh pubwlmppudp onip’
wnwowgubiny hhnpuwwnuknp:

Gy wjuwbu, ¢oph ujuwwndwdp hubpnnipmnit gnyg wynn dwbpunhuybpu hwbpwght
Jguiynipbpp htwpwynpnipinit Bt nwhu wywhnyb] wuhpwdbon nknjnghwjuwt wuydwuubp,
pupdp nbkjuuninghwuwt b hbkownn wbknupwohynn hwetnippubph vnwgdut b wdpugdw
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ntypmd, Yhy Jupnmigquéph wwywhnymd: Qunnigyuspwjhtt pupdp wdpnipjut jupkh k
hwutbk] wyt nhwypnud, Epp hwdwljwpg E ubpunisynid pnipinuphdhwlwub jupnigwspny hpwp
owwnn Unwn hwbpwjhtt (guiyniptph 2...3 punuppudwu: Uju phypnid byuwunwlwhwpdwp b
Yhpwrbk] wjtwhuh dhypniguiyniptp, npnug pnipknughtt pohotubpp owwn Unwn L ghdbuwnwgh
hwdwlwpgh  hhppuwnwhtt $wqbph wwpwdbnpbpht:  Zwipwhtt  hwdwlupgbpnud
nhugtpuwihlt bt pupdpunhuybpuughtt wyjiyghuh (guigniph jhpuenadp, npp pnipugpynud £
punpny  wyuwhuh  hwwnlnipjniutbpny, npnip dnnn B Ynwynghghnt  hwdwlupgh
wnwbdtwhwwnlnipniuutphtt (phuhwlwt wjnhynipnit, pniptqubhhppunughtt duq b wy),
ogumid ku twl oph Yunnigywbpuwjhtt thnpjumqpbgnipyuip jguiynipnid wniwu phuhwlub
wnwppbkph htiwn:

dbpp Wjwpwgpiushg Jupbh b bqpuljugul), np o jguigniptpp, gnipp U juwwlgnnp
pEkwnnuttph jupmgquépwgnyugdwt (hhpuwy wbnuwdubtpt Gu: Uju wdbkuh htwn gqniquhbn
Yntunuljrnuyhtt gnnhubpnid jguiyniptnh phthwlwb b hwipwpwbwljut juqutph, husybu twb
nhuybpuwjunipjui b hwnlmpniuubph wqptgnipniup ks E:

Ugpjuwnwtipnid thnpd L wpyl) okpduyhtt Enwbwlny dbwhnjudwt Bupwpll] Uhuhwth
hwupwyuyph nphwwnndhwnubpp:

Lwpnpuunnp wuydwbubpnid dbwthnjujusnipinitubpnt hpwluwbwgyty Eu hknbyu hpy.
nhwwnnudhnt wshuwshtt wupnitwlnn ymph hbkn nmbnunpyt] E jpuntdwt hwdwp phwyng
Juwhwynpyuwé Ynppuynid, Jtpohtiu mbnunpdt) E twppwytu 70...80 °C mupwugqus dh npnowljh
pwbwlnipjudp opnid b juwntdwt pupwgpnid wunhdwbwpup wykjugyty E dbwthnpahy: dpu
wudpnnonipjudp (nidnidhg htwnn fjuwntunipgp vwntgyt) b dhish ubkiyulughtt okpdwunhdwd,
wjunthbinl  jowntmpnht wybjugdl] b hwydupluyhtt  pwbwlnipjudp nhwnndhn L
owipnitwljyb] E hiwntunudp, wwhwwubng ukiyujuyht obpdwunhgwn:

«bnnij-ywhtuy  $wgr hwpwpbpmpniip ndju;  ghypnd 3:1 . Uwliuljubdwb
gnpépupwugh wjwpnhg htnn jupwntunipnp wwnkgyk) k, tundwspp bhynplt] gusdp dupdws tuly
Pmijututph dwqupny, $hjnpp Jugyl] pnpws opny, wjunithbwnb snpuginn wwhwpwinid
snpugyby 110...115 °C-h wuydwbtbpnud:

Uunwgqué tdnipubipp Gupwpydly tu obpdughtt Jipudowljwi, husybu onh, wytwybu b
wqnuh  wgpbgniput wuydwbbubpnud:  QbEpdughtt thnthnjunipniiubph hpujuwbwugdw
nbnuljujuupp tkpuyugqus k uly.1-nud [19]:
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Ul. 1. Ugnuny plpdpl) owldwh nkywluywip
1- wqnumy puyné, 2,3,8-hwlubbkp, 4-quqgkph Jwppdwh nnwppw, 5-UdmPbjuyhl Junmupul,
6-okpdwsunp, 7-pkwljinnp, 9-tulniy

Un.l-muid  ubpjuyugdws Eu ‘unjbdptipjuuh  ghnjhnubph phthwljut  JhEpnidnipu
nfjuyibpp, hul wr. 2-mu’ Alwnpudws tunoh phthwlub Yhpmsnpyul wjugibpp:

Unynruwly 1
Lykpkpulh  gknjhuinblph phupwlpub Jepyménipyul wpyniplhkpp, %
SiO2 AlOs Fe203 | CaO | MgO | T.u’ Owlnunljkunipni
78,90 4,35 3,87 2,25 1,48 9,15 47
Unniuwmly 2
Khunpnp]ws gknjhunbEph phuhwlwb JEpinénipyui wpnnibpbkpp, %
SiO2 Al0O3 Fe203 | CaO MgO c.u. Owlnunljkunipniu
79,6 7,2 3,1 9,9 1,1 3,4 54

Thwwnndhnh dbuhnhudwt gnpéplpugh wshuwshtt yupnitwlng  Jhpndwutthjubpny
punugwsé k 3 thnrjkphg, npp upubkdwnhynpbb tkpuyugus k ujpbdwynid (ul.2):

‘Tu- oshjugdwt §npniun
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Opquinulmb
Qpunnndpin  + Upwgnipundp Emuﬂ}gméw hunnndpinh unpklny + Ununppghnb
[ményp + opquillul dpwgnipyni i [ fnidugkpu

360-370 °C -mid hlikpun quigh (N2, Ar, He) wluynipyudp

phunandpwnp dwulbpbuhbmnunppfwd opquibilpul

snpuignid 110°C upwgniprub gkpduyhl puypuymd
I i yiij >

Ypunnnpun - C n} Usfuwshh dpfpnwubplng unphphliwguéd phunnndhin

LY. 2. Uspnustp uplpnfwubhlabpny dhunpnpnjmé ghnyfunbbph
wkfulininghwlmb upulf [19]

buswtu hwjynuh L, hpkug phuhwlut Juquny b hdph Junnigyuédpny wwppkpyng
dvhwgmpnitubpp ubnud Bt hwdwpujutmpjut sowwn jupd dhpwluypnid: 8knjhwnubpnid
wyquhuhbphg kU Si-O, O-H, Al-O, Ca-O, Si-O-Si b wyju:

8tnjhwh  udniph  PU-nuwppuyuunlbipnid  jutdwt 474 a7 (hdnpdwghni
nwwnwinudubp), 798 wy’ (Yuttnnwht hwdwwswth wwwnwiunidutp) b 1200...1000  zd
(Jukunught wthwdwswh nwnwbinidubp) gstpp hwdwwywwnwuppwtnid Bu S7-O pudphl, hul
3470 wd! (Juiktwnnwght  wwwnwindubp) b 1630 w7 (phdnpdwughnt  wnwwnwtnidubp)
huwdwywunwupwind B dwlibpbuwght O-A hadpht, npnup Juwywsd btu upjhghnidh b
Jughnidh wnndubkpht:

Zujnth L, np dwluljuihsh dnjEynyubpp dwjuljuidbng uhjhjwhnnh dwltptuht,
wpghinud Bt wljnhy dwjujuidwt YEunpntubpht, nphg hbnbnd £ niunmiduwuhpling wppku
hwjnih ymph Jdwjujwidut  hwoympoibibpp, Jupbh b pugwhwpnk)  wowghlp
Alwthnpuhsh dwluutdwt dnikynyutpp, bGpypnpn dwuljuihsh wlinhy Yeunpnuubph
wpgbjwiuph wuwnhdwip: Uju wdbkip hwodh wnubng nunidbwuppdbp B dbwhnpudus b
sdliuthnujus ginjhnubph dwjuljjutdwt hwnlnipniuubpp:

bPuswhu bEpnd E ul.3-hg, sdbwhnpujws b wgqnunh wniunipjudp ebpdwdrwulyus
ginihwnutph dwibpbutbphtt puguljuynid G wspwuuh dhjpndwuthlubpp: Zwdbdwnbny wju
dhypndnunntbpp, Yupbh b Eqpuliwuguk, np wgnuh wnlumpjudp otpduyghtt dowluwl
Lipupyjus dbwhnjujws b sdbunhnfu]ws ghnjhnubph dke ny Uh twlub fumg]uspughl
thnthnpunipinitt sh tjuwnygnud, Jupkh £ ujunt] dhug $7-O b O-H hadplpht punpny Jubdwib
wnhpnypubph thnppugnid, htgp Jupbih E pugunpl) obpdwunpfwih wgptgnipjut yuwndwnny
ginjhnph dwlbpbuhg dhqhjuljut Jubdwt wpyniupnid dbwgus wybkinpny oph hinwgdwdp:
Uqnuih dhow]uypnid obpuwghll dpwldwi kipupljus dbwhnudus ghnjhnbbpnid dhungmd -
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dvhuyt S7-O fudpht punipugpuljut htnbuuhynipjut Jubdwt twuqnid, husp wpynitp k
wdpwsht yupnibwlnng dwuthlubph Ynndhg Si-O, -SiOH- uhihjuwnwght jadptph skqnpugdudp:

Ul 3. Yhwnndhunbbph vwlEpkubbkph Jwbpughunwlughli wkuplbpp
w - unnpuiljuls ghunandpun, p - ghunandjun, npp gbpduyhl dyudplul Fkbpuplly uqninp dpgufupnd
¢ - 1% oujuyh pibnypny b wqminp dpgunfuypnud dlufinfufus phunnndfn

“Thwwnndhwnp dbwhnpudwt b ohjugdwt wpnyniupnid mbnh £ niukunud pnjnp opuhnubph
pwhwlnipnittph  twugqnud b ohjugdwtt Ynpniunbbph pwbwlnipjut dbdwgnid, npp
hwjwbwpup Ywpws L obpduyhti nidtphg: Ushiwsht wwpnitwlnn umipkpp, npntp
dwjuljuidt; o phwunndhnh  dwlhbpbuhl, pwjpwpynid bt wpwowgubing wshwshu
wupnibwlnn dwuthlutp, npnup dund Bt phwwnndhnh dwlbplnypht, npnup JEpnisnipju
nupwgpnid wypynud ki, wnwowgubiny wshiwppent qugq:

bPuswbu hwjnuh E [21], pwpdp upjhuwhnnuphtt ginjhnnwihtt juwnwihquunpubpnid
wdpwshuubph thnpuwEpydwt wpyniupnid ququyhtt b hinnily ynipbph wnwewgnidhg pugh,
dwljiplinyphtt wpwewnid ku twb jpnwtyniptp, npnugnid 90 %-t wsjuwshut k: dkpohtitiphg
dwppuwt hwdwp fhpunyniud kb pupdp obpdwuhdwbpnid opupnugdwt tnmbwyp:

Muumdtwuhpyl] B dbwhnpudwés nhwwnndhnubph wqpbgnipniup  ghdktwnwpwph
ubnUuwi b éndwt wdpmpjut vwhdwbtbph Jpw, npntg wpynibpubpp tbpluyugus Eu
ul.4 b 5-nud:
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LY. 4. Ubjuusth uplypnhunnplbbpny dbunbnfujus phunnndfubtph wuqpbgnipnilp ghlbinupuph
ubnuwl wdpmpul vwhilwih Jpu

Ul.4-hg wupq btplnwd L, np dbwhnjudws phwnndhnh oywnhdw)] pwbwlnipiniup
Juqunud L pughwinip ghdbunh qugqush 0,75%-np: Uju pwbwlnipjudp Alwhnpugus
nhwwnndhnh  ubkpudnisdwt ppugpnid  tjuunynmd E ghdbunwpwph  ubnddwb  wdpnipjut
uvwhdwuh 27% wég, 9.U.8.-h 1,0...1,5% pun ghdkunh quuqush ubpdnisdwt nhypmid wép
Juqunmd £ 42% , N.9.U.-h oywnhdw] pwbhwlnipjniup pun ghdkunh quuqush 0,50...0,75% L,
nph pupwgpnid ubnudwb wdpnipjut vwhdwip uyqpwjuthg wdnmd k 38%-ny, hull N.E.Q.-h
1,0...1,5% - h nhwpnid 20%: Uju wdkihg htinbimd t, np wdbbupun] wpyniipubpp thunymd ku
4.U.8. -ny dhwthnhujué nhwwnndhwinubph Udnwn:

Uunwgwé wpmniupubpp gnyg Lt wwwhu, pnnp wshiwshtt qupnibwlng Wnipkpny
Alwhnjws nhwwnndhniubpp ownwhe tkpdniskihu dkdwgumd i ghdktinwpuph  Sndwt
wupnipjutt  uvwhdwbp, uwwiut  wdbbwwy  wpyniupubpp M9.L-nd  Abwihnpudws
nhwwnnuhwntphtt B, nph phwypnid wép juqunid E 88 %:

—0—Ouju —0—U.U.JS. M.q.U. —e—70.FE.Q.-20000

! w h
N w s

Ondwl wdpnipjul
uwhdwip, UNw
N

0 0.25 05 0.75 1 1.25 15 175 2 225 25

“Yhwwnnudhwnh puwtwlnipmiip jupugws ghdtunh
quuqjwdhg, %

Ul 5. Usfuwdtp Uppnhwinplakpny dbunhnfuywé phunnndhwnabph wqnbgnipmiap ghdkinnwpwph Spdwa
wupnipyul wwhdwih ypw
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Onpdwupyuwt wpyniuputiph ntuntdbwuhpnipjut hhdw Jpw Jupbh £ iqpujuguby, np
nphwwnnudhnh dwibkptuh Juppnuhqugdwi dpwljué Enwbwlp wppynitwdbn £ b dEpghthu
Jhpwrdwt ntwypnud Jupkjh b unwbw) ghdbunwhtt §ndynghghntt yniptph hwdwp swwn
Juplunp hwbjuiynip:
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MOOUPUYUPOBAHHBIX — MUHEPATLHBIX — 000ABOK, NOBLUUAIOWUX — AKMUBHOCMb  YeMeHmd U  QU3UKO-
Mexanuveckue cgoticmea bemona. /[ ocyujecmeienus nOCmasieHHoll 3a0ayu oviia evlopana 00oaska s
Moougurayuu, pazpadboman Memoo aKmueayuu, UcCie008aHbl CEOUCMBA NONYYEHHOU BblCOKOAKMUBHOU
MOOUGUYUPOBANHOU 000ABKU, ONMUMUZUPOBAHO KOIUHECB0 000ABKU 8 NOpMIAHOYeMeHme, UCCIe008aHbl
@usuxo-mexanuuecKue coUCMea YemMeHmos ¢ 8blCOKOAKMUBHBIMU 00OABKAMU.

Knroueswle cnosa: yemenm, 6emon, MoOupuyupo8aHHvle yemeHmol, yenepoo, Memoo mMooupurayuu
MODIFIED ADDITIVES OF CEMENT AND CONCTRETE

Armen Harutyunyan

National University of Architecture and Construction of Armenian, Yerevan, RA
armen9403@gmail.com

The purpose of this work the foundation of scientific results connection with the activity of cement and
improve physical and mechanical properties of concrete using the modified mineral supplements. To ensure
the task was selected additive for modification, investigated the properties of the modified additives,
optimized amount of additive in the cement, studied physicomechanical properties of cements with high-
additives.

Keywords: cement, concrete, modified cements, the carbon modification method
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