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AKONMSAH XXUPAAP CAPKUCOBMY
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yrna

ABTOPE®EPAT

auccepTaumm Ha COUCKaHNE y4eHOW CTeNeHu KaHaMaaTa TEXHUYECKUX HayK Nno
cneumansHoctn 05.17.04 “TexHonorus cuHTe3a n nepepaboTkn opraHN4ecKmx
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UnGbwnunt p) wu pEdwl hwuwnwnd G| E 3wy wuwnwuh wa nwy wu
Swnuwnpwaghwwywl hwdw, uwpwunc J
Qhuwyuwlu nGyuwjwn® phu.ghwnnnunp,wypn$tbunp @3,
Pnpnuj wl
Mup unlbwywlu punnpJdwfunultbp®
wmefwghw. nnuwnp,wypnndtunn U.U.
Uunqun) w
Phu.ghwn pGlyluwsnt WU.
UpqgniL duilij uwili
Unwgp wunwp JuaqdwytGpwnee) ntU” pluwiih wi uwdjuwil hudwy uwp witi
Mup lnuwnL ey nLup w wuw, nt £ «17» hne huh 2017 ., dualp 11:00

Rw wuwnwbh wggwy hu wn pwtilhywywu hwdw uwpwunL d gnpénn
FN3-h «Rhdhwjwl wnmGhuun| nghwlubp» 057 Jwubwghwwywl funphpnh
Uhuuniod:3wugblU® 0009, GpLwu, Stpj wu 105:

UnGUwrununiL ) wlup wntyp h E Swunpwlw, IUNI-h gpwnwpwunt J:
utnUwghpl wnwpyws £ «17» hnLtUhuh 2017R.

Uwubwghwwywl funphpnh

ghwwjwl pwpwnL nwn, p.g.p., nhgbluwn U.P.
Uuwunlj wu

Tema guccepTaunm yTBepxaeHa B [0Cy4apCTBEHHOM UHXEHEPHOM YHUBEpCUTETE
ApmeHun
HayuHbIli pykoBoguTenb:  AOKTOP XMM. Hayk, npodeccop IM.O. TopocsH
OdbmumaneHble ONMOHEHTLI: AOKTOP TeX. Hayk, npodeccop C.M. MaprapsiH
KaHA. XUM. HayK A.M. Ap3ymaHsiH
Bepnyuias opraHusaums: EpeBaHCKUi rocyaapcTBEHHbIVN YHUBepcuTeT
BawwmTa ancceptaumm coctountcs “17” nronsa 2017r. B 11:00 Ha 3acegaHum

cneunanuanpoBaHHoro coeTa 057 “Xumnyeckune TexHonorun” BAK PA, npyn HIMYA no
appecy: 0009, EpeBaH, yn. Tepsana 105.

C aouccepTaumert MOXHO 03HaKoMUTbCSt B 6ubnmnoTteke HIMYA.

ABTOpedepat pasocnaH “17” noxa 2017r.

Y4eHbIln cekpeTapb crneumnanuaMpoBaHHOro

coBeTa K.X.H., AOLIEeHT C.B. AHTOHSIH
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LeruentE3nrL

PEJw h upnhuljuiinL py nLup: Swuh np Lwypl nL qugp uwwnynn
UL pwulwndtip, huly Jh 2wpp Gpyplubph huwdwn huwwe pwgwlyuw nn
pUwywl nGunLpultp GU, npwup s&6U Ywnpnn nhwwnyybL npwbu
Jhwy, ywd UncjUhuly hhdUwywlu EUGpgbwhy wuwpwn Jnuwyw
hGnwuluwpned, w U dwdwbwy, Gpp wshth wup wpuGplu wdGUwdGéslu
Gl Junb| hpwEUtpgbtuwhy wuwp wplubph guwulynr J: Inw
GpUypwpwlwyuwlu wuwp wpubpp guwhwwndne d GU 9-11wvp L U n: YwhbGphp
E 3000-3700 vwunh oguwgnpétb nt hwdwp® uwnwgdwl dwdwuwywyhg

Jwu2 mwplubpny: U4Uuhw nn wnwybGnLeyntlt E Lwlu npuw
hwuwlub hnLpynLUU nL gwdp ghup,hUsh 2Uunphhy npwehJdhwywu
dwynitdp nwrnUnc Jd E funuunc Juw, hg wy L puwpuwup:

Ué fuh ogunwgnnpdénLdp Lw unpkl Uhpwnync d £
wnnJnrlbwpbpnepeywu vwppbp plwgwjwerlUbpnod: Jwuynn wshh
JdwdwulnLpynilp pwpwsnifuwu E: WU oguuwgnpéyntd E
ELGypwtuGpgtwhyw ned: Jwny £ U6, np pwpwsfth Ynpgnedu
wyb h pwuywndtp gnpéplUpwg £, pwl gnp2 wsfuhUp:Qnn2 wéne fup
hwdwpynid £ Edwlu EUbpgbwhy wupwp, npp sh oguwgnnpéynL d
ErGywpuwtUubpghwuwnwlw, nLt hwdwn:

Qnp2 wéfuh oguwgnpénidp npwbu Jwnbp wu) nep wlwlnuwywu
Juwpuuwlubph JGg wuhwnpdwpnipyntl E hpGuphg UGpyw wgunc Jd®
U666 fpunluwdnipjwlu nt hwlGdwnwywlu phs Jw nphwjwlnt @) wl
wwnd wnny, hUgsgweu Uwl YnndlUwyh Uynepbtph JGé puwlwyh
wwwnd wnny, wuhpwdG2unLpe)nLl UL hup Jwpuw) hl
wuwbuncpyntulubph AdLwhnfuncd: Pwgh wn, wbpwylbny
wnnJnrbwhwluynn wéfuh pwuwyp, wjbp wuncJ £ bwlk EYny nghwywl
wqntgnip)niup 2pgwyw dhgwjw ph ypw, pwuh np wéfuh wy pdul
L Jdwydwlu dwdwlwy wrwpwlntd U JESwpwlwy YUwuwyuwn
UjnLpetp,pwl bwyph U quwgh nGwpnt U:

Ushthg unwgws Junb wuj ntph w pnedl EYynpnghwwtu wyb h
wl Y b wu £, pwl wé fuh nLnnwyh w) nnLup: Uj nwhuh
dunb| wbujntpetphl GU wwnywlunid «Jwpnipn wsnifun», wshh
phdphwyuwu JEpwd2 wynrvhg uvuvnwgdws uhlUpbtwhy qwquw hU U
hGnney Junb wujy nLpbpp:

U uwhuny, Yuwpunp punhp, npu wuhpwdbwn £ [ nLéb] wéhh
oguwgnnpéJwlu dJdwlwluwy, nw npw EUGpgbwhy L phdhwywlu
wnwbughw, h Yyndw, Gpu oguugnpénL Uu E:

Pulh np wshh wpnudp hwuglunitd E JG6 JlUwu 2pgwyw
Uhogwdwy phUu, hwpywdnp £ Jouwyb EYynyngphwwytu wdt h wuylwu
nwGfuuny nghwutp®  EYynpngphwwiu wjbip wldlUwu uvhlUpbwhy
Juwnb| wlj nLph u nwg U wiu hwdwn: LU wl wuinh uhlUptuwhy
dunb| wlj nLph unwgdwlu wpnnhwywlnepyntl wénid £ Luyph W
plwyuwu quwgh wwp wpUbph uwwndwlup qnLrgplUpwg: R3-nL U gnn?
wSith  wnyw nLtpeynrtup Uwwuuwuntd E gnp2 wépuhg hGnnoy
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Jwnb| wlujniph phdpwywl JYbEpwd wydwlup, pwlh np, npuwtu
Eubpgbwhy wnwelUghw,, w U whwwuh sE: IGUg npwunctd E
Jwjy wuncd nd) wy wp fuunwuph wpnnhwywuniLp) nLlup:

U2 fuuwnuwiiph Uy p: U2 fuunwbph bywunwyb £ L1 Uwnwyne gh
2nguwlh gnp2 wéfuhg (UAW hGnnily Juwnbp wlujnipeh uwnwgduwl
nGfuuny nghw h J2wynitdp® wwwhnyb n wpunwnpwluph U666 G p:

Lwywunwyht hwulbpne hwdwn wpfuwnwupnid | neédybp GU
hGwl) w hunhputpp

-wnwpwnyyby B UAU whpnphqh gnpéplpwgh whhiung nghwywl
ufus Juwl,

-nruntdJbwuhpyby E Juuuw hquunpubph pUwpnipynilu UQGU
whpny hgh gnpéplupuwgh huduwn,

-unwgybp GBU wpfuwnwlupw hU  ww) JwbUubpp UQU whpny hgh
hwdwn® oguwgnpébp nd vd) wp Yuwwnw, hquuwnpubnp,
-hpwywluwgybp GU unwgyws wpuwnpuwluph hGunwgnwnieeynel L
wlw hq,

-hpwywuwgybp GU UQUW U JwgnLph hwdwwntn whpnp hgh npn?

Upubwhjwywu nLuncJbwuhpnLp) neulbp,

- npn2dbL E gtpdwuwhéwlh, whpnyhgh Gpypnpn pwnwnnhsh,
hUtwpwdnp Yuwunuwy hquunph wantgnip)nLtup gnpéplpwgh G ph
NL pwnwnpnt @) wl ypuw:

U2 fmuwnuiiph qhuwdjuil Unpne ) pp: IGnwgnunuywl wp fuunwupne U
wnwe hlb wugqud”®

-duwydtp B Uwnuwdnigh 2pgwuh gnp2 wSfthg htnniy

Junb| wlj nLph unwgdwlu JGpnn JpUnynpuw hU U2 Jwl nwy®

oguwgnnéb ny ik nwy wl pLwy wl gbn hwutp® npwtu

gnpéplupwgh htwpwdnp Yuww hquunpltbn,

-npwtu  whpnphgh  Gpypnpn  pwnunphg UAU  whpnihgh
gnpépUpwgh huwdwn oguuwgnpéyb| GU wuyuwnnntnh whpni hgh
dwln $pwyghwtbin, hlus wtu Luwl GJ nL nuwuwnlwnt u wy wl
wpuuwnpuwuph Ybpwl2 wydut puwpntutpn (Upgw hU Ynphqlutp,
puntnbUh ytnulubn),

-npn2ybp GU UQU whpnphgh wnpnynilbw]bwn ww Juwulbnp U
uwhduwlbdb] GU wbpupywywu gnpénlulUubp, npnup wagnned LU
gnpéplpwgh G ph Upuw:

U2 hmunuiip h Uh punwljuwii U wiiwjnL Bj nLup: R w) wuwnwilh
wagwy hUu wnphwepuhyuwywt hwdw uwpwuh Lhdhw-, YGUuw U
plLwwywhwywlwywl wthuny nghwutp wdphnUh [ wpnpwunphw ne U
Jowydbp U Uwhwwwwpuwuwdb]p B owp fuunwlph  wéfuwg pnwélwy hl
Juwgnpnutiph whpni hqh whi nuwy hl uwppwynpnidp:
Uuppwynpdwl  ¢npdwpynedp pwpbhwenn hpwywlwgyb| E
«Lwquwpj wu b puybpubp» UNC-nLU: UnwgJws wndj wy UGpp wnpnn Gl
hhup hwlnhuwluw uhUptwhy hGnnt JwnbG wlj nLpeh
wnpuwnnpnt ) wl bwhuwwgsJdwl hwdwp:
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TMup unpiini Ry wilip UEpYuy wgynn hhduuljui npnej pukpp:
-UQW whpny hgh wnnynituplbipp, hug wbu wnwlg Yuwwnw hquunp,

w LwGu EL Juwuw, hquunpubph® G nwy wl Swqguuwu

gnLhwubph®  pUwywu Y hUnwwhpnphwh U dnpnbUhwh

ubpyuwy nLp) wdp,

-Uqu Juwuw hwhy whpny hgh wugywgJduwl wpnj)ntubw]bw

wwj JwbuubGph npn2nudp,

-Uqu U gJnLnuwunbwnbuwywl wpuwnpwuph JdGpwd2 wydwl

puwhnlulutinh hwduwwntin whnny hqh wnn) ncluplbipp

Ywww, hquuwnph Ubpluw nepy wlp,

-Uqul U gJ nLnuwunbwnbuwywl wpuwnpwuph JdGpwd2 wydwl

puwhnulUtph Yuwunw hwhy whpnihgh wuglwgdwl wpnjyntUwybwn

wwj Jwbubph npn2ncdp,

-UqU uuuwg hwhy  whpnphgh  gnpéplpwgh  Jpw  wnnnn

Lhwgnighs ww dwblUbph npn2Jwl wnpnjnLuplbipp,

-UQU uwuw, hwhy whpnphgh wpnyniupnid uunwgyws hbnnoly

fuunUnL pnh hGuwgnuni @) wu wpny ntuplbpp,

-UQUuwhnpnp hgh wEfiun ngh wywl ufus Jwl,

-UQU U dJwgniph hwdwwntn whpnphgh npn2 yhUubwh{wywlu

ntuntdbwuhpnieeynelltip:

REuugnunt pj uil dEpnnupuwlinLpj nLul nL dtpnnubtpp:
U2 fuunnwtpnid  hpwywlwgyws E ghuwwnthiuhjuwywl U hwwni |y
gpwywunrp)wu JGg UGpJw wgws wdj w Ubph dJGppnedwywlu
punhwupuwgnt J: hpwy wl wg 4y wé Gl L WpNpwnnn
hGunwgnune ey netbubp, hnpdwnpynedubp L unwgyws thnpadlLwywl
) w Ubph dpwync d:

Rtnhuuwyh ynuyptnmJuubwpwdhlup uungywds wpnj nLupubpned
Jw wunLtd E thnpadbph wudhgwywlu  JuwuwpJdwl,  uwwgyws
wpnjynLtluplubph J2 wyJduw, wuw hqh, JGpwd wydwlu u
punhwupwgJUuwl, hug weu Lwlh hnpdwpwpuwywl upusdw h Juwgdduwlp
Juulwygb nL Jbg:

U2 mwmuwitiph wpny neruputph  Jubpugned: Uit Uwfun uwy wu
wp fuunnwluph hhduwywu wpnjyneuplUbpnp gqbynigdbp W pbulwpyyby
Gu «BuoTexHonoruu, HacTosiLee " nepcrnekTMBbI» Uhgwqqwj hu
ghuwwdnnndhU (MncdhlUphw, 2015 R.), dJtgtpnpn Jhgwqaqw hlu
ghuwdnnnUhlU «Xumuuyeckas TepmoanHamumka u kuHeTukay» (R. Sybtin, 2016 p.),
hhugtpnpn Jhpgwagqw hu ghwwdnnnyhlU «Xumnyeckas TepmognHamuka v
KMHETMKa» MdGL hyh Lnygnpnn, 2015 [B.), Uhpwnwywu
ghunLp)ntultph dhgwqquw) hu ghuvwdnnnyhlt (thLe dhUhw, 2015 B.),
Rwj-nnruwywl  hwdw, uwpwuh RM) nruwlnnwywl wwpblyuwl
ghuwdnnnyhl (Gplbwlu, 2015 R.), 4. Uwpguj wuh wludwl nwqdwywl
hUuuwhwnLtwh wltlbwdjw ghwvwdnnnyhl (Gpuwlu, 2014 pE.), 9.
Uuwnpquj wuh wluydwlt nwqdwywlu pUuwhwvniwh wvwlbGpGpbpnpn
UnLpuwbunwyul ghuwwdnnndhl (Gpbwu, 2015 E.), IUMI  wnwnblyuwl
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ghuwwdnnndhUu (GpLwu, 2015 pE.), INR wnwuldtytpnpn wwnbywu
ghuwwdnnnyhlU  «Apmenus-25» (Gplbwl, 2016 pE.), dJhgwqqw) hlu
ghuwwdnnnyhlU «lMepcnektuBbl U cTpaTermyeckas HeoGXoOAMMOCTb NepepaGoTku
yrneBogopoaHbIX M CEenbCKOXO3SINCTBEHHbIX OTx04oB B Pecnybnuke ApmeHus c
Lenblo MOMYYEHUs] OpraHMYeckMx U HedTaHbIX npoayktoBy» (GplLwl, 2016 p.),
Sqlwdwdw) ht  Juwnwjwpdwl UL wGhlwunynghw h wywnbtJdhw h
Uhgwaquw) hU ghuwwdnnnyphlu (EpLwl, 2017 E.), INR 20 wdjwyhl
Udhpyws ntuwlnnuwywl tnwnbyuwl ghwnwdnnnyhl (6pLwl, 2017 B.):

Rtnhuwhph hpunupuwljwd uwp fuwmip)nLbubp: 11 wnwwghp
up fuwnwuplubp, wn pYyntd 6 hnnqws, 5 pbqhu, 4 wpunlwgph
nwwagpdwlu hwdwp npwywu npn2ned  (AM20160012, AM20160013,
AM20160118, AM20160119):

Uut bwhinunt pj wih Swwy U nL JunnLgyuwdpp:
UnGlUwruinunepyneup UGpYw wgyws £ 119E2h Upw, wwpnrbwyne U E
hnnudubp, Ugwuwyne dubp, yugdyws E wp fuunwuph punhwlunip
punLpwanhg, gpwyuwt wylbwnyhg, pnpélwyul Juwuhg, uunwgyws
wnnjnLupltph pUlunyncudhg, GnpwywgnLp)nLultiphg,
hwt| ywshg L ogujws gpwywunipjwu guulhg, npp
wwnnelbwyned E 154 wuntU gpwywunceyntl, wwupnnruwyned £ 23
wnjnruwy b2t uuwn:

US hWSULLh ANYULAUNNEF @SNEFLL

U2 muniiph  punhuinLp punLpugph Jbtg Utplw wgws E
ptdw h wpnphwywunLp)niup, uwhdwudws GU npw Lwwwnwyl no
fuunhpubpp, ghvwywu Unpnijep U Jwuwpdws hGuwwgnwne ) wu
Upbpwnwywl LpwlwynL rynLlp:

Unuphl qL hnod uGpYw wgyws Gl gnwyuwlunt @) wu
ntuntUdlbwuhpnt @) wu ) w UGpp, npnup hwjwuwnitd GU
opguwlwywl Uy niLpetph Yuwow hwhy whpnphgh hwlnbw hwdwy hp
UnwtgJduwl wuhpwdG2uwnLpe)nLlp: Qwduwp fuupnhwy hu
wpwywhyw ntd  Jwydws £ opgqulwywlt hnidph whpnihgh
hpwywUwgdwl pwgdwphy wbEhpung nghwlbp: Uwyw U wnngbuh
hpwjwbwgdwu Jh 2wnpp gnpénlltp dJunctd GU plULwpyJduwl
yGuwpnuncd, wn pYyntd® EUGpghw h UG6 Swhwp, wpnnnio yuwh
npwyh pwnpépwgnidp L Grwujyniph tnfuyGpulduwl wuwh&wlh
JGdwgniLdp: Qpwywluniepeywlu nruntdbwuhpnep)nilup gnijg E
nwi hu, nn Jh 2unp nGwpbpno dJ Jwuww hquwnplutnh
oguwgnnénidp pnLj E vw hu hwuUbG, pwnpép wGfuung nghwlywl
gnLgwuh2ubnph: Unup hl qL L d u g wié wnd) w Uknh
ntuntUdbwuhpnepynetupgneyg b wdb,np.

1. Uhupbtwhy hGnnty Juwebiwlujnitpe uvuvwlw nt wnwlb|
wnnjnilbwdtw Jepnn £ Yuwow hwhy whpnp hgh Gnuwlwyp® guwsdp
eGpdwuwh8wlh L gwép U2 Jwl vy :
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2. Puwbuh np hGnnitly Juwnbpwljnrpe uwnwlw nLt hnodp E
hwunhuwuntd wénLfup, munmbuwwtu Lwwwnwywhwnpdwp £, npwtugh
wlU ntUublUw winwywu Swgnid, pwuh np npw wtnwhnfunL dp
supnwpwgyws Swhwbnh hGnkE Yuwwy ws:

3. Uunwgdws htGnney fuunUnct pnp, hwdwwywnwu it Jwppnedhg
hGwun, Jwpnn £ ogquwgnnpéytb, npwtu htnney Jwnb|p wuj nLp Juwd
wéfug pwslUwy hu nEwywhy:

QpuwywunLp) wlu funpp ntuntdbwuhpnep)nilup pnLj E udby
dLbwybpws] wp fuunwtph Lwwunwyp bW hGwnwgnune ) wu funhpubpp,
hus wu Uwlu hhdUwdnpby, pUwpyws UjnLpetph U JGpnnlubGph
puwpnip)nLtup, npnug UJwpwanpnipe)jniup pbEpJws E qrnLfu
EpynrunLd b EptpnLd:

Epypnpn gLhed pbpdws GU [wpnpwonp U whp nwwy hU
uwnppwynpnedubph UjwpwagnpnLrpe)nrulbpp: UwlupuwJdwul
Ujwpwgpyws £ Uwnwdnigh gnpz wéfuh whpnphgh tnpédbinh
hpwjwuwgdwlu JGpnnUtpp, pGpdws U uwvwgdws hbnnLy
fuunUnL pnh hGuwgnuni p) wu UGennUubpp:

Jdbépp UWwpwapJws vwppwdnpnedubph upibdwl pGpdws £ Uwn
1-nLJ:

Ytry

S 2y

RK5602 7
s e

]

b

A
-
R

5

o
%

X%

g
R

%S

XS

X
X

58

g
X

95%
0a0.%9

Zs

o
BR

RS

Lhun 1Qnnpp wofuh whnpny hgh | wenpuwnp vuppu/npdwl ufubdw: 1-
rGulywnn ) Glhunwlywl vwpuwg dJudp, nnl wwhnyne U E pundn
stpduwimh§wliitn (WhlUs U 1200°C), 2— nln&Uuuwnn, 3 -

Uhy hyny 6w dhugduws ptpndngne jyghl, 4—hbnnt yh
hwfupunwl, 5—wpunppbn pbughbup ) whdwl huduwn ® | gy uwe
un/ junpuynenny,6—ununppbluny up vupuly® 66ne dp U ugnwn
wunpnt buynn qugbnp npuw nt huduwn, 7 - wu wnh 8 wlb unf np o wé
ququilbun” | gduws Yepuwlnh unh hugbguws | nL ént jpniy, 8-
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qugquulGunp dplng nnuh hGwnuwb; ne ywdywl, 9— hunnpnul hg

wln

Uunwynrgh gnpz wsfuh whpnphgh Uywpwgpnt p) wl dwduwtwy
Lywpwagpyned GU GLwuynLpebplU nt nGwgbUwubpp® Uwnwynegh
gnpz wénifun, whpnphgh Gpypnpn pwnunphgp’ Jbpuwlngp,
Jup wés wudwnnntiph whpnp hgh duwup $pwyghwttipp, dwgnL pp U
gJnLnwunuwntuwyuwl  wpwwnpwuph JbGpwdwydwu pwhpnUulbnp
(Upgwy hU YnphqUtpp, puntntuh ytnUuubtpp): Npwtu whpny hgh
gnpépupwgh hlUwpwynp Juwuw hquunplubp oguuwgnpéyntd LU
duuptgyws plUwywl gbnp hwubp® UnjGdpGpjuwuh 2pgwuh ULnp
Unnp puwjuwdw ph pluwyuwt YL hunwwnhpnp pwt (CL) nL Shpwyh
2nowuh puwywu UnpnGUhuwp (M), Jwuuhyutph g whup =0,1 JUU:

Thpni hqh upngtup UWupugpnLpy nLlp:

Qnpz  wéfh  Yuwww hwhy  whpnphgh hpwjulwgdwl hwdwn
GLuwuynipetpp (USY, whpnphgh GpUpnpn pwnwnphg, hUwpwdnp
Juwuw, hquunp) Uwhwwtu  fuwnelbdbp, G L pnnUdbp JGY op:
Wunthbwh vuvuvmwgws fwunlUnipnp wbnwnpdbp E Uwhuwwtu
wuhpwdbw gbpdwuwhdwluh vwpwgyws nGwywnph JdGg: dnpadtnpl
hpwywbwgyb GUURUNL Npuw hU dU2 Jwl wnwy:

QnpéplUpwgh hpwjwlwgdwl wnn)nLrlbwjbwn gtpdwuwhdwlh
u inwg U wil h wJ wp thnpédbnpl hpwywlwgyb Gl Jhuuncju
ww Jubbbpnod® dnfusp nd Jhwy U nbwyunph gpdwuwhs wlp 300°C
—hg Uhlus b 600°C:

Npn2dtGp E Uwlu Yhpwrynn YJwuw hquunph wnpnjnLrlbwdbun
pwuwyp: pw bhwdwp gnpéplpwgh wlglwgdwl ww Jwulbnpp
Juwgb] GU wubhninfy, hnfwbp E Jhw U Juuw hquuinph pwuwyp®
wé fuh pwlwlyh 25%, 50% U 75% h wd wujwinwu fuwl wip win

®npédh htlug uyqphg wnwpwunLtJd Ep quwqwy hu Uy nLpbtph wywhy
hnup: Wn qwqw hu quwugwép ynunGlUuwuncd Ep hGnnLyh
hwjwpwpwuh dGg: Qnpéplupwgp hwdwpynid Ep wjwpundjws, Gpp
nwnwpned Ep hGnneyh hnupp:Ujyunchbunlt nGwywnph vwpwgnL Up
nwnwptgynitd Ep W nGwyunpp uwnbgynid Ep JhUgb ublUj) wywy hl
gGpdwuwhdwup: UjunthGwbt uvwvwgyws hGnnely fuwnlUncpnp
GUpwpUdnLd Enp hGunwgnudwl:

QynunblUuwgws quwgh fwnniLpEjwu npn2nudl hpwywlwgdb)] E
whyundGuwuphy Jepnnny: Quwqp Lwhuuwtu Y2nybp E, w UnchGwlu
Jhwgytbp dwyncnedw hU wndwhl, nphg hGun wndwp thwydbp L
wnwludlbwgyby E whyundGuwupphg: dwynenidw hU whyundGupp
Uzndbl £ wlw hwhy Y2brpny: IGnwgnudnn quqp pjnenpbinhg
menwnpyby E Jwyncnedw hU whyUundbGuwnh Jbg: Hpwlhg hbun
quwany whyundbwnp Y2nyb E:
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MhpnLhgh gnpéplupwgh wnnynilpnid unwgws fuunlnipnp
pwnwnpnip)ntup hGuwgnuyby E hY uwblwupnuynwhw h LW pwpén
wpnjnruwjbGunepywu hGnnrw hu ppndwungpwdbhw b (FUIR)
dhgngny: Mhpnphqw hu hGnnpiyh npwywywtu U  pwlwywywl
pwnwnnpnirejnLtlup npn2Grnt hwdwn Juwunwnpdtbp GU s whnedubp®
oguwgnnébny htwuj w vuwppwynpnrdUbpp. uwEywpn$nundb wn
Specord-75 IR, Jwqt| huw hu jnLrnny (0.5 dg Jwgb huhlb 1.5 dg
gbng hw), prywsUh wnuwy nL ) wlp:

Mhpny hquwh FURL wuw, hgu hpwywuwgytip E «Jliomeke» dwyuh2 h
pwnédp wnn)jnitlbwdbunip)wlu hGnnityw hU ppnduwnngpwdh U
«liomaxpom CoO 3220» uwtlyunndnundbunhly nGwelywnph dhgngny:
Uuw, hgh hwdwn Yhpundtp E 2wndnil $wq (wgtwnlUhwnhy),
ppndwinngpuwdbhwyuwt wp mwpwly (GpYwpnipynilup 50 JJd, UGpup
mpwdwghép 2,1 JU, wb2 wpd $wqg” Kromasil C18, 5 — 6 UYU): wndnL U
$wagh wpduwlt hwdwp Yhpwnyb| E «Jliomaxpom H 1730» wnduwyp :

Qnp2 wéhith hwdwp H/C wundwy hU hwpwpbpnip) ntup hwjwuwn £
0.8, huy hGtnnLy Juwnb| wujnLph hwldwn, ophlwy pGughUh" 2.0:
Mhpnphgh  gnpéplpwgl wdbih  wpnynibwdbn  Gnwuwyny
hpwywUwgUub nt hwdwn gnpépUpwgntd wjt wgybty £ Gpypnpn
GlLwujnLpew hU pwnunnhsp:

PUwywlu gbnp hwubtph oguwgnpénidp (CL W M) JGdwgUunL U E
wnnnntywh G pp: UWSHth opqulwyul quugwsh gbpdwphuhwyu
dLwpnfunL ) nLtUUEGPU wpwgwgUb nt hwdwn thnpd E wpybp npuwtu
gnpépupwgh Juwuw, hquunplubtp oguwgnpéb| Jwuptbgws plwywl
gbnphwutip® Y hunwwhynp hw (CL)° LnjytGdptpj wuh 2pgwlh Lnp
Unnp pbwwdwy nhg, W UnpnGUhwn (M) Shpwyh 2pguwluhg: Cuwnyb|
GU hGUg wyu gbng hwubpp, npndhtwl, h vwpptGpnLreynLtlt wy
Juwuw, hquunplubph, npwup nLubl hGwlj wy
wnwyb nLpyniulbpp® hwuwub hnepynel, Jwwnsg b hnip)nel,
$hqghyw-phdhuwywl u wbfdun nghwy wl hwwnynLp) ntulubph
JnLrpwhuwwnnt Y huwdJwnpnLrpeynLl, Unnh$hjwgduwl
hbwpwynpniLp)nLtl, ybpwogumwgnnpdénid, W hhwnplyt U666 wup wpubn
R3-nL U:

Ujuwphuny, dJpUnpnpuw ht &dlU2dwlt wwy, 300°C - 600°C
gipdwuwhdwlutinh Utppen, whpnphgh GpUpnpn pwnunphgh U
gnpéplupwgh hlUwpwdnp Yuunw hquunplubph  UGpluw nep) wlp,
wé fuh onguwlwy wl quugwsh pwpépwdny GYynL L w hl
Uhwgnip)ntUulUbpp yJepwsyne d GU hGnney L guwqw) hU Uy nLpGph:

U u wunt Uwfunuwy wl wp fuunwuph hwdwp whnpny hgh gnpépupwgh
hhdUwywlu hnedp E huwtnhuwgt| UwnwdnLgh gnp2 wént fup:

GLwljniphg Yurws™ UAU whpnp hgh tnpétpl hpwyutwgyb
GUSGnuwuwyny.

© National Library of Armenia



UduU yuwwy hwhYy whnpny hq:

UdU b Ubpwun| h huduwwbn uwww, hwhy whpng hq:
uau b éwlupn $pwyghwutph hwdwwntn wunw, hwhy whpny hq:
udu b Jwgnt ph hwdwwtn Juwww, huwwhy whpny hq:

Uaul U gJninuwuuubuwjwlt wpuwnpwuph JGpwd? wydwl
pwhnUUbph hwdwwntn Juwww, hwhYy whpn hq:
onpdtpp hpwyuwlwgdb| b&U 300°C, 400°C, 450°C, 500°C, 600°C
gGpdwuwhdwulubnph UGppn, JpUnpnpuw hbU &U2dwlt  wwy U
whnpny hgh gnpépupwgh JhuunLj U wunnnip)wdp® 30 p: hUgwtu
Lbwl, hupyh GU wnlyYby, hGwbjw hwlgqwdwupUtbpp® hnodph
Jwbpwgywsne ey ntlp, Juunw, hquunph Juwupwgwésnep) ntul no
puliwyp (wéhuh quugywsh 25%-, 50%-, 75%-n ):

8tn| hwubph hLUwpwynp Juwww hwhly wywhynt @) wlu
ntuntdbwuhpdwl hwdwn dnnbp w hu hwdwywng £ puwpybL gnp?
wénLfu — JbGpwun, bwlwywpgp: Hpw hwdwpn npwtu whpny hgh
gnpépUpwgh Gpypnpn pwnuwnphs puwpdws E Lwl Jbpwunip:
Unwgws wpnjyniUph U hUbwpwdnp Yuwuw hwhy wywhynip) wdp
odwunywé gbn hwmubnh Uhpwnduwdp u g 4 wé wnnj nLuph
hudGdwunnipyneup pnoyp B wdbp Yuwuwnbp  hwdwwywnwu fuwl
GgpwywgnreynLtUlutp JGpghulbphu Yuwuw, hwhy wywhyni p) wu
Juwuhl:

Onpdlwywl  wvdjw uGph hwdwédw U  uvwhdwlyb E, np
epdwuwhdwlp qguw h wgntgnip)ntlntUh gnp2 wéfuh whpng hgh
gnpéplupwgh Yypw: Upnjynrlbwjbw gbpdwuwhdwuh pUwpniepe) nelp
JuwUufunpnnetd Egnp2 wéfuh epdwy hu JGpwd wydwlu gnpéplupwgh
wpnynrbwjGunep)ynelp (wGu™ wn.1):

Unynceuuwly 1 UQU whnpny hgh wnnyne bpltpnp ™ 300°C, 400°C, 450°C,
500°C, 600°C gbLnduuwhswlhp, dpln; npuuy hly slpdwl vl U
gnnpéplpugh whglyugdwl ' 300 wlinnnt @y wl wuwy JwblbbGnne J:

a0~

MpnnnL ywlbp
Ywww, hquwnp U hUnwwh nL hwn UnpntUhwn
m
thLh T Quwq. | R6n. 'nrrl}u un- Quwgq. | }bLn. 'nrr]}u un-
kpypnp °c l'u.:rz. hJL:n. JUw nanqu hl:rz. I'ut:rz. JUw nu:Lqu
" 9q ’ 9q ’
puwnuwnn
300 0,7 1,7 4,8 0,3 0,8 1,5 4,9 0,3
400 0,6 1,9 4,7 0,3 0,7 1,8 4,8 0,2
i 450 0,6 1,8 4,8 0,3 0,8 1,7 4,8 0,2
500 0,8 1,5 4,9 0,3 0,9 1,4 4,9 0,3
600 0,7 1,5 5 0,3 0,9 1,3 5 0,3
Utpwun | 300 0,2 11,3 5,6 0,4 0,4 11,2 5,6 0,3
10
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L 400 | 045 | 11,9 | 485 0,3 04 | 115 | 54 0,2
450 | 06 | 11,7 | 48 0,4 03 | 11,4 | 55 0,3
500 | 0,6 | 11,4 | 5.2 0,3 04 | 11,2 | 56 0,3
600 | 0,7 | 111 | 54 0,3 04 | 11,3 | 55 0,3
sulin 300 | 1,25 | 10,7 | 5,15 0.4 13 | 1055 | 535 0,3
400 | 12 | 115 | 44 0.4 13 | 112 | 47 0,3
bnwlgh e 42 [ 114 | 46 03 13 | 11,0 | 48 0,4
wUbn o0 11 [ 114 5 03 10 | 110 | 52 0.3
600 | 1,25 | 11 4.9 0,35 12 | 109 | 5,1 0,3
300 | 1,7 | 10,7 | 48 03 15 | 105 | 52 0,3
U 400 | 1,8 | 11,2 | 42 0,3 1,7 | 11,1 | 44 0,3
WanLte 450 [ 1,7 | 11,1 | 4.4 0,3 17 | 11,0 | 45 0,3
500 | 1,6 | 10,8 | 48 0,3 14 | 106 | 5.2 0,3
600 | 1,5 | 10,6 | 5.1 0,3 14 | 106 | 5.2 0,3

Unyneruwly 1—hounnt uyne 2y ne
*Qnp2 wéfuh puwyp -54,
e Juwwnwy hquunph pwliwyp -2,54,
ewhpny hgh Gpypnpn pwnunnphs h pwbwyp -10g:

NpwGu GJ nL nuwwlwt uwy wl wnpuwnnpwuph JGpwd2 wydJdwl
pwhnllUtin oguwgnpsyb| GU fuunnnh, uw nph, ntindh Ynphqutinp
L puntntluh yGnuubpp: bpwyuwlwgyb Gl thnpakn
JnLpwpwlg JnLp pwthnUh htuwn wnwludhl, hus wtu Luwl
dGpehUlGphu fuunUncpnh hGw: Pugh wn, puwpyby GU 3 — wywl
pwhnl L UGU htwn hwdwwtn whpny hgh tnpdtpnid oguwgnpéyb|
Gl npuwlg fuuUnL pnubpp’® pwhnlulbph h wy wu wn
swhwpwdhlulubpny:

e ftunUnipn 1 - fwnnnh, uw nph, ntnédh Ynphqutip, puynrjqh,
wunniLyh,unL2h ytinutn,

efuunUniLpn 2 - nbtnéh Ynphqubp, pUynirygh nL wunnLyh
utnuutp,

efuwnUnLpn 3—-nbtndh Ynphqubp,wunnLtyh nL UnL2h yGnulbp:

Unyntuudy 2 UU Juwy huply whnng hgh wpny ne Upbtpp 300 °C,
400 °C, 450 °C, 500 °C, 600 °C gtpduumhswlbnne U, dplny npuwy U
sUpdwl vwdy U gnnpdplpugh 30 nnuwl winnnt By udp:

MpnnnL ywlbn
Ywwnw, hquwnp U.hUnwwh nL hwn UnpnGUhw
Mhpny h Quq. 36n. Mhun Quq . 6n. Mhun
ah T,°C | fuwn. fuwn . Jluwg. fuwn . fuwn . Jluwg.
Gnypnn g9 g9 q q q g
n

11
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300 | 32 44 9.4 3,0 44 9,6
hunlne | 400 | 37 48 8,5 3,5 47 88
nn 1 450 | 38 47 8,5 3,7 46 8,7
500 | 39 45 8,6 37 45 88

600 | 43 46 8,1 4,0 46 84

300 | 39 46 8,5 3.8 44 8.8

hunlne | 400 | 38 49 8,3 3.8 48 8,4
nn 2 450 | 39 48 8,3 38 47 8,5
500 | 40 45 8,5 3,9 43 88

600 | 42 48 8 43 43 8.4

300 | 37 4 9.3 3,6 3.9 95

funlne | 400 | 3,9 43 8,8 38 4,1 9,1
nn 3 450 | 4,1 42 8,7 3,9 4,0 9,1
500 | 4,0 44 8,6 38 4,0 9,2

600 | 42 4.2 8,6 42 3,9 8,9

Unynruwly 2—hounnt bulyne @y nL 'y
*Qnnp2 wéfuh puliwyp -54,
e Juwwnwy hquunph pwliwyp -2,54,
egnLnwuuwGuwywl wnpuwnpwuph JGpwd2wydwlu puwhnUUbph
fjuunUnL pnh pwwyp -10 g,
elynpnLuwn-0,5¢q:

Unwgyws wpnjyntupubphg G ubrny® YwnbL h E YunnLghy
wnnnni wh punhwlnep G ph uiwwéne py wl gpwdbhy”
gnpéplupwgh wugluwgdwl gtpdwuwhéwluhg (LY. 2-3):

wpnanuyuih Gp, %

89
=+ UQU + dtpwln| + CL

87 = ~@- UQU + dwlp $p. + CL
== UQU + dwqnip + CL
=== UQu + dtpwln +M
== UQu + 6wlp dn. + M
~&-UQu + dwqnip + M

85

83 +

81

79 1

77

75 °c
250 300 350 400 450 500 550 600 650
Lyup 2 pnnne yuwh b1 ph Yufu/wene @y neup whnpng hqh wbglywg Jwl
stpduwumhsuwlhg

Rwpy £ U261, np, yuwwjws Yhpuweynn GpUpnpn pwnuwnphshg,
hGnney wpnnneyunied wwupnrbwyyni d £ vwppbpn puwliwyne p) wdp

12
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onLn: UhghUlwgyws gnrgwuh2ubpny, dGpwung h nGwpnLtd® 14%,
Suwup $pwyghwbph nGwpnL d® 19%, Jwgnt ph nbwpnL J® 28%:

wpnnntywnh Gp, % == UQU + juwnnnh Y.+ CL
73 =@-UQU +uwnph . + CL
~=UQU + nbndh . + CL
=1 = UQU + pliynugh . + CL
69 1 = UQU + winnilh 4, + CL
67 =9-UQU + (nph Y. + CL
65 s JQU + tuwinlinipn 1 + CL
s JQU + huwinlnipn 2 + CL
637 —— UQU + huwnlnipn 3 + CL
611 = UQU + fuwnnnh 4. + M
59 4 =@-UQu +uwinph Y. + M
57 + ~#=UQU +ntindh 4. + M
55 4 = UQU + plynugh Y. + M
== UQU + wlnntyp 4. + M
=31 Uqu +Gnigh 4. + M
51 g et UQU + fuwrlnipn 1+ M
49 + = oC Uau + uwrlnipn 2 + M
250 300 350 400 450 500 550 600 650 UaU + buwnbnipn 3 +M

Lyunp 3 pnnne yuh Gy ph Guwwéne @y neup wppng hqh
whglugdwl g tndwuwnh8wlhg

Uju nGwpnLJd u g J wé hGnnty fuunUunL nnh UGy
wwnpnrbwyyned E dnwnmwdnpuwwtiu 67%9nLp:

Unwgws wpnjnruplubph nrunctdUwuhpnip)nilup pnoyp E
b GgpuwywgUby, np whpnyhgh gnpéplpwgh Ypw npn2wyh
wanbgnLrpyntUE ntUGUnLtd Yhpwnrdnn Juunw, hquuinpp:dGpghuphu
oguuwgnnénLdp huwlugbglunitd E LUwwuwnwyw hU wpnnnolywh G ph
JGéwgduwlp: YwpG h E U226, np pUwywl gbEn hwmuGpp hwunbu Gu
guw, hunpwtu gnpéplpwgh wywhyuwnnpltin:

uau  whpny hqh gnpéplupwgh wnwd b wnnj ntbwbwn

ww Jububpu GU®

- T=400°C (ntwywnph gipdwuwhguwlnp),
~whpnphgh Gpypnpn pwnuwnphg’ dJdwgnip Jwd wuduwnnnbph

whpny hgh dwup $pwyghwttip,

hUwpwdnp Juwuw, hquunp® Y hunwwhpnp hwn (wSfuh pwluwyh 50%

-hU hwd wuwp):

Yunni gyt £ wpnnnielwh punhwunip G ph gpwdbhy’ Yuww]ws
whnpnp hgh gnpépUpwgnL U Yhpwnynn Gpypnpn pununnphg hg 400°C
—nLJ (LY. 4):

13
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T,°C

fuwnnnh Ynphg Suiln dpwlghw
400 * - b

g

(ERwing dwgnip

390
70717273747576 7778 79 8081 82 83 84 85 86 87 88 89 90

wnnantywh Gip, %

Lyun 4 Mnnnnt ywh G ph | wugne y U gne gulbhp bbpp

Mhpnphgh  wwnptp  GpUpnpn  pwnuwnphgbutph  Yhpwedwu
dudwuwy unwgdws | wjwagne J U wpnynuuplubpp hGuwgnudb GU 2
gLfuntd Uywpwgpyws Gnwuwyutbpnd: Npnz2dLGp E fwnUncpnh
Pwlwjwywlu bW npwywywl Ywadp: UWuw hgh wpn) ntupubpp pEpyws
GU wnt Uwhunuwywl wp fuwnwuph Iwdb JwésnL J:

Mhpnphgh  wwpptp  Gpypnpn  puwnunphgubph  Uhpwedwdp
unuwgyws ququwy hu fuwnUncpnp wpybp E wlw hgh: Unwgyb) GU
hGwl) w wnpnynoupubpp®

- CO - 17-22%,

- Ho — 28-30%,

- CH4 — 8-10%,

- CO2 — 20-28%,

“wy | quqbin:

Eppnpn gL funcd Lwlt Juwuwnpydtbp GU UGUW U Jwgniph hwlwwntn
whnpnL hgh npn?2 yhubwhjwywlu ntuntdJbwuhpnep) neulbn:

Onpdlwyuwl uwppwdnpduwl ypwhbGuwgnunb|p U UGU U JwgntL ph
whpni hqh gnpéplpwgh dwduwlwy wnwpwgnn htnncy wpnnni Yuwh
pwlwyutph nruntdUwuhpnipynelulubp: ®npdbGplu wnpybp GU
dpUn  npuwy hu U2 Jdwl wwy 300 — 600°C gtipdwuwhuwllUbpnLu:
®npédbtph wunnnipynLtlup Gntp E 25 - 30 pnwt: I6GnnLyhp
pwnwnnpnre)jntlUp hGuwgnwdty, E PUIL ppndwungpwdbhwy h
Gnuwuwyny: Pnpnp tnpédbpned G wljnepeh funUnLpnh puwliwyp
Juwgut] £E30g:®Pnpadtph hpwjwuwgJwl hwdwp yepgdbp GU vnwppbp
hwpwpGpwygnLp)ntUlbpny wénifu b JwgnLp® 1:2; 1:1; 1,5:1; 2:1:
®npédGph wnpnyniuplbpp gnLyjg 6GUu wyby, np  wnwlby
wpnj)nLtbw)bw £ 1:2 hwpwpGpwygnLp)nLlp: Uj nwhuh
hwpwpGpwygnLp)nLlup pNLyJ | E nw hu wdpnngnL ) wdp
JGpwd wyby onguwlwywu pwnuwnnhgp: Qnj wgwé hGnnt |

14
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fuunUnL pnh pwlwyh, hus wau Luwl npwunc J wnnJduwwhy

dhwgnrp)ntultph pwbwyh ywpwsnrpyneup® wsnefu - Jdwgni
UndwnuUblUuww hu ywguhg UGpYw wgyws E uwn 5—nL J:

2

hennityh pwiwyp, g

9
22

wnniwwhly dhwg. %

88
20

86
18
16 84
14 8.2

04 06 08 1 1.2 14 16 18 2 2.2

YndwnGGiuinbGph hwpwpbpwlygnignip

Lyuwun 58nyugws htnnt iy fuunlbne nnh pwlbwlhh, npwlne U wpndunp y
UhugntpynLbubnh pwbuwlyp Gufu/wéne @y ne up wont fu- dugnt
UndunlGluwy h Gugdhg

Gpuwdhlhg YunbL h £ Ujunnt , np°

1) Jwgnipeh wnwybpwgnijl wwpnilwynipeywdp U wshh
Udwquwgntju wwnnrlwynt p) wdp whpnt ) pnL U
(hwpwpGpwygnrp)nrlp 0,5-2,00 LjwnynL d E hEnnt Yh wnwe wgJuwl
UjwgncJ,

2) Grwujnrpw ht fuunUnepnned wShuwg pwSlUw) hU pwnuwnphgh
pwuwyh wdb|p wgdwdp Udwgnid E wpndwwhly wshuwe pwshuubph
puwlwyp® wnwpwgnn htnnLy fuwnlUnepnni J:

GLutLnd Jtpp bawshg” Yunbih E qu w U Ggpuwywgnt p) wl,
np wnwyb wgne jJ U pwbwyne ey wdp b hwdbJwnwpwn 2 wn pwlwyny
wp nJwuwnh Y dUhwgnLp)ynLrulbph wwnpnrlbwyne gy wdp hGnnt |
ypnnntywuwnwtw, nt hwdwn UGU —dJwgnep wnwdb] wpnynilbw]bwn
hwpwptpwygnLp)niup 1,2-15whpnejpnLd t:

Ywunwnp y b Gl ntuntdbwuhpniepe)nellbn gnpéplupwgh
nunnnrpjwlt  htn Yuuwjws: Lywp 6 - nud pbEpdJws E
Urhunwwhynhwh uGpyw nepeywp UGU U Jwgniph hwlwwnbn
whpnphgh  wnnynieupnid  unwgdws  hbnnity  wpnnniywh
Guwsni ) wl gpwdhly’ gnpépUpwgh wunnnLpynLUhg (USU - 5q,
dwgnLp — 10q, Y hUunwwhy n| hwn - 2,50): Ywnwnybp GU YzrnLodubp
thnpdh ulygphg 2.5,5,10,15,20,25L 30 pnwt wug:

15
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wpnantyunh pwlwlyp, g
12

10 < b

8 4
6 4
4
2!

0
0 5 10 15 20 25 30 35

t, pnwti
Lhyun 636GnnL iy uynnnnt uh pwbwlyh Gufu/wsne @y ne lp
gnpéplpugh wlinnne @y nt bhg

U uwhuny, wp fuunwupne J Uwpwgpyws thnpdlbwywu wnyj w Ubpp

gnLjgtuwbL,np’

1. Uadul - hg hGnniy JuwebLwljnrpe uwnwlbw nt  hwdwn
Uphpwnybl GUWERWYWU Swgdwl G| wu) nLeGp, w n pYnL U’
-L1R UQU’ npwtu hnLdp,
-wminwyuwl puwywl gtng hwutp (CL U M) npwtu gnpéplpwgh
hbwpwynp uwww, hquunplubp,
-wnL hdGpw hu u GJ nL nuwwnlwnt u wly wu wnwnwnpuwuph
Jepwlwydwlt  puwhnlUlbtp (wudwnnnbph whpnphgh &uwun
$nuwyghwtbip, dnqwy ht Ynphqutp U pluntntuh Ytnuubp)
npwau whpny hgh Gpypnpn pwnuwnnhs:

2. Ul Jbpwdwydwlu wthiunpnghwl wwng E, hGwbhwpwn sh
wwhwlugntd UGS Swrwbp uwppwnpnedubph hwdwn:

3.8nn2 wéhh yGpwd wyntdp 33-nLd htwpwdnp E, pwuh np Yuwl
w ndynn hwuwsnutph npn2 wuwp wputp I3 LW LAR 2pguwliltpne dJ,
npnup s U oquugnpéyntd npwbu EuGpgEwhy wnwGughuwy :

16
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taruuusnr @snruuer

- Uuwyybt| E Uwnwdnigh gnpz wéfh whpnphgh hpwywlwgJuwl
Gnwuwy, pUsweu Yuwuw hquunpny, w UbwGu E| wnuwlg
wwuw, hquwnph:

. Uwuwgnr gyt ' Uwnuwdnigh gnpz  wéhh U w
wé fuwg pwélwy hu pwnwnphslUtiph h wJ wuntin guwsdn
ebpdwuwhswlw hu Yuwwnwy hwhy whpni hah
wpnjnruwjbGuwnLp)nLlp:

. hpwyuwtwgyt| 6GU Uwnwynrgh gnp2 wéhh U Jwgniph
h wdwwnbin whpni hgh nnng Uhubwhywy wl
ntuntdbwuhpnieeyneultip:

. Npn2dtp b gbpdwuwhfwlh, hUwpwynp Yuwww hquwnph,
whpnphah GpUpnpn pununphsh wanbgnLpe)nLup uwwgyws
htnnity fuwunUnLpnph pwuwyh nL pwnwnpnt Ry wu Ypuw:

Unwybp wpnyntlUwybw whpny hgh gnpépupwgl pupwuncJ E
hGwlh) w ww JwuluGpnod®

w) 400°C g ipdwuwhsuwlnc d,

P) npwtu whpnphgh Gpypnpn pwnwnnphs® Jwgnip Jud
wudwnnntph whpnp hgh wup $puwyghuttin,

g) npwtu gnnpéplUpwgh hLwpwynp Yuwuw, hquunnp® plwywl
ULhunwwhp nphw(@npz wéfuh quuguwéh 50% - h s wny):

. bpwywlwgyby E wnwdbp wpnynrlUwbwn ww JuwblUbGpnod
unwgyws wpnnnrywh wuw hg: dbGpghlUu gnirjyg E wdby
hGwlj w p°

w)unwgyws htnni Y fuwnlnie pnh gL fuudnp pwnwnphgUbipl Gl
pGUugnyp,wvngnenyp,puhrnip,huygntpp wgune d £ 10-67%"
Yuwhiwws oguwgnpdynn Gpypnpn pwnuwnnphshg,

p)unuwgdws quah gL fuwdnp pwnuwnphsUtpl U CO, Hz, CH4, COs:
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Uutk buwfunune pj wil hhdbwljuit wupny nLtupubpt wpuugng Juwd G
hGuiy v hpuwwupulncdubpned

. XK.C. AxkonsH. - [lonyyeHne xwugkoro TonnmBa w3 OGyporo yrns, nyTem
TennomaccoobmeHHbix npoueccoB. — 3IUM  «Lpwpbpn», Ghuwuwywl
hnnJwsutph dnnnywént, 2016, Uwu 2,Et9 768-773:
. X.C. AkonsH, I.O. TopocsiH, I'.O. AnekcaHsiH, A.A. UcakoB, B.A. [laBTAH. —
[MMponnM3 W3HOLIEHHbIX AaBTOMOOWUIMBHBIX LWWH — MyTb Pas3peLleHnss BaXKHON
npobnembl oxpaHbl OKpyXatowen cpeabl. — Jkonornyecknin BectHuk CesepHoro
KaBkasa, 2015, T. 11, Ne 2, cTp. 25-29:
. X.C. AxonsiH, IO. TopocAaH. — CoBMecTHas TepMuyeckass mnepepaboTka
NONUMEPHBLIX W CENbCKOXO3AWCTBEHHbLIX OTXOAOB. — JKOMorm4yeckum BecTHuk
CeepHoro KaBkasa, 2016, T. 12, Ne 4, cTp. 22-25:
. XK.C. AxonsH, IO. TopocsaH. — Pa3spaboTka HOBOW TEXHONOrMN MONy4YEeHNs
xupgkoro Ttonnuea u3 Kapabaxckoro ©yporo yrns. — KpusucHoe ynpaBneHue u
TexHonorun, EpesaH, 2017, Ne 11, cTp. 245-248:
. XK.C. AkonsiH. — TexHonorus nonyyYyeHns XXugKoro Tonnuea nyTem nepepaboTku
masyta u byporo yrnsa. — BecTtHuk HIYA, Xumuyeckme u npupoaooxpaHHble
TexHonoruu, EpesaH, 2016, Ne 2, ctp. 15-18:
. G.H. Torosyan, Zh.S. Hakobyan, A.l. Kassis, A.A. Isakov. — Coal Liquefaction
Technology For Obtaining Liquid Fuel From Karabakh Lignite — 2. — LecTas
MexgyHapogHaa HayyHas KoHdepeHuus “XuMmuyeckas TepMoguHamuka U
knHeTnka” 30 mas — 3 mioHa 2016 r., r. TBepb, COOPHUK Hay4HbIX TPYAOB, CTP. 24-
25:
Upunmluugpbp
Q3. fnpnujuwl, UWW buuyny, &M Indhuibhuj uisi, R.L. n3 unpj ull, d.U.
Quijnpjuili, UUW Uhluujuwl, LU. @napnujuli. — NEwhUwwnbuuhfwywu
pwhnUlbph ybpwd wydwlu Gnwlwy, I Upunlwghp, Npn2nLd gJ nLwh
hw) uvp wup tnUwywl weEnGYwgpned hpwwwpwybp nt LW wpunlwghp vw nL
JwuhUu, NAM20160012, 22.02.2016:
Q3. @npnujuli, R.L. Lngupjul, WL buuyny, , d.U. Julnpjul, UL
Uhtuujuwlli, L.U. @npnujuli. - USpuh hGnnitjwgdwl Gnuwuwy, 33
Upwnbwghp, Npn2nitd gjnirwh hwup wuwpunlwywl wbenGlwgpnoed
hpwwwpwyb nt L wpunUwghp vw, Nt JwuhU, N AM20160013, 22.02.2016:
Q. Enpnuj uwl, . Lngupj ull, U. Thupnuj wll, W buwlyny, 4. Juljnpj ull, B
Qup njull, W UWjuiibuj wii, L. @npnuj uwii. - USfuh htnnt juwgdwl Gnwlwy,
R Upunluwghp, Npn2ned gJjnrwh hw up wyup uinbwyuwlu wnenGlwgpne J
hpwwwpwyb nt L wpunUwghp vw, nL JwuhU, N AM20160118, 14.12.2016:
Q. Pnpnuj uil, . Lng unj uwill, U. MGunnuj wil, K buulyny, d.U. Julynpj uil, B
Qup njuill, W UWjuiiGuj wii, L. Gnpnuj uwii. - USfuh htnnt juwgdwl Gnwlwy,
23 Upunlbwghp, Npnanid gjnecwh hw vp wup nbwyuwlu wenblwgpno d
hpwwwpwyb ne L wpunUwghp vw, nL JwuhU, N AM20160119, 14.12.2016:
AKOMAH XXNPANP CAPKNCOBWY

PASPABOTKA TEXHOITOINW NOJNTYHEHUA XNAOKOro TOMMNMBA U3 BYPOIO
YA
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PE3IOME

Y4unTbIBas TO, YTO LiEHbl HA NPUPOAHbIE 3HEPrOHOCUTENW NEPEMEHUYMBbLI 1 3aBUCAT
OT MHOrmx hakTopoB, a Takke TO, YTO BOMpPoc 06 3HepreTnyeckon Ges3onacHOCTU
nnaHeTbl C KaXOabiM [HEeM cTaHoBuTCcA Bce 6Gonee obcyxaaembiM, MOUCK
anbTepHaTMBHbBIX UCTOYHUKOB SHEPrMM CTAHOBUTCH akTyanbHOW 3aaden.

Byayun ucdyepnaembiMu 1 oporumu, HedbTb U ra3 He MOryT paccMaTpMBaTbCs Kak
€OVHCTBEHHbIE 3HEPropecypchl B Grivkalillen nepcnekTuee, B TO BPEMS, Kak 3anachbl
yrns B Mupe Hanbonee Benuku cpeau TOMMMBHO-IHEPreTUYECKUX PecypCcoB.

[MockonbKy cxuraHve yrns NpUBOOWUT K CEPbe3HOMY 3arpA3HEHUI0 OKpyXKatoLuen
cpedbl BpedHbIMWM BellecTBamn, Heobxoamma paspaboTka HOBbIX TEXHOMNOrum
nony4yeHns u3 yrns akonorudeckun 6Oonee 6e3BpedHbIX CUHTETUYECKUX TOMMNMUB.
AKTyanbHOCTb MPOM3BOACTBA 3TUX CUHTETUYECKMX TOMMMB BO3pacTtaeT Mo Mepe
HEN30EXHOro MCTOLLEHMS 3amacoB HedTM M MpupodHoro rasa. Hanuuve 3anacos
6yporo yrns B Apmenun n HKP cnoco6cTByeT peanusaumm xuMm4eckon nepepaboTku
Oyporo yrns B XWAKOE TOMMMBO, MOCKOSIbKY, KaK SHEpPreTMYyeckum noTeHuuman, OH
HenpurogeH. iIMeHHO B 3TOM 1 3akroyaeTcs akTyanbHOCTb JaHHOW paboThl.

B paboTe pelueHbl criegyomne 3agaydu:

- paspaboTaHa TexHonornyeckasi cxema npouecca nuponusa MaraBy3sckoro 6yporo
yrna (MBY);

- ocyuiecTBneH nog6op aheKTUBHbLIX KaTanu3aTtopos npouecca nuponuda MBY;

- BbIsSIBNeHbl paboyne ycrnoBms npolecca katanutudeckoro nuponusa MBY;

- NPOBEAEHbl NCCNEAOBAHNS U aHanM3 Nosy4eHHbIX NPOAYKTOB;

- OCYLLEeCTBIEHbl HEKOTOPbIE KMHETUYECKNE MCCrNeaoBaHWsa npoLecca COBMECTHOrO
nuponusa cmecn MBY un masyTa;

- onpedeneHo BrMSHWE TeMmnepaTypbl, MPUPOAbl U COAepaXaHus BO3MOXHbIX
KaTanusaTtopoB, BTOPOro KOMMOHEHTAa NMMPONM3a Ha BbIXO4 M COCTaB nuMponuaara.
B nuccepTtaunoHHom paboTe BnepBbIe:

- paspaboTtaH crnocob nony4yeHWss NMUPONMU3HOro >xuakoro Tonnmea m3 MBY npu
aTMoccepHOM [aBnEeHUN U B MPUCYTCTBUM KaTanM3aTopoB — MECTHbIX MPUPOAHbIX
LeonunToB;

- B KayecTBe BTOPOro KOMMOHEHTa B npouecce nuponusa MBY ucnonb3oBaHbl —
TSXKENble  OCTaTkym nuponm3a  nepepaboTaHHbIX LWWH, a Takke OTXOAbl
nepepaboTkn CenbCKOXO3ANCTBEHHbBIX MPOAYKTOB ((PPYKTOBBIE KOCTOYKM, CKOpryna
rPEeLKoro, NECHOro OPexXoB 1 MMHAAnNs);

- onpepfeneHbl apdeKkTMBHbIE YCroBua nNpoBeaeHus nuponusa MBY B npucyTcTBum
KaTanusartopa, a Takke yCTaHOBIEeHbl (DakTopbl, BAMSAIOLLME HA BbIXO4 npoLiecca.

B nabGopatopun kadegpbl  «XuUM-OMO-TEXHOMOIMN 1 NPUPOAOOXPaHHON
UHXeHepun»  HauuoHanbHOro  MOMMTEXHUYECKOTO  yHMBEpcuTeTa  ApMeHuM
paspaboTaHa TexHonornyeckasi cxema v NoAroToBrneHa k pabote nNMnoTHas ycTaHOBKa
nMponM3a yrneBodopOLHbIX OCTaTKoB. MyCcK M MCMbITaHME YCTAHOBKM NMPOBeAEeHbl Ha
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npeanpuatum OO0 «HaszapsH u apysbsi». [onydeHHble pesynbTatel MOryT ObiTb
1Ccnonb3oBaHbl AN NPOEKTUPOBaHKSA NPOM3BOACTBA NUPONI3HOIO XKMUOKOro TOMNNMBaA.

Ha 3alLNTY BbIHOCATCA crieqylume OCHOBHbIE MOJ1I0XEeHUA:

pesynbtatbl nuponusa MBY kak 6e3 kaTanu3atopa, Tak U B NPUCYTCTBUM
KatanusaTtopoB  MECTHOrO  MNPOUCXOXAEHUS — LEONUTOB —  MPUPOAHbIX
KNVHOMTUMNONUTa U MOPAEHNTA;

pesynbTaTbl onpegeneHns adgekTuBHbIX ycrnosun nuponusa MBY B npucytctaum
KaTanusartopa;

pesynbTathl nuponu3a MBY ¢ oTxogamn nepepaboTKM CenbCKOXO3ANCTBEHHbIX
NpoAyKTOB (PPYKTOBbIE KOCTOYKM, CKOpriyna rpeukoro, fecHOro OpexoB W
MUWHAans) B NPUCYTCTBMU KaTanu3aTopos.;

pesynbTaThl onpegeneHns ad@eKTnBHbIX ycnosun nuponusa MBY ¢ oTxogamwu
nepepaboTKkn CENbCKOXO3ANCTBEHHbBIX MPOAYKTOB (PpyKTOBLIE KOCTOYKU, CKOpNyna
rpeLKoro, NeCHOro OpexoB 1 MUHAAnNs) B NPUCYTCTBUN KaTann3aTopos;
pesynbTaTbl onpeAeneHns AOMONHUTENbHBIX (hakToOpoB, BAMSAIOLIMX Ha MPOLECcC
KaTanutundeckoro nuponusa MBY;

pesynbTaTbl aHanusa >XWAKOW CMecu, MornydYeHHonm npu nuponuse MBY B
NPUCYTCTBUK KaTanuaaTopa;

TEeXHOMornyeckas cxema katanutmdeckoro nuponusa MBY;

HEeKOTOpble KMHETUYECKUE WCCIEeLOoBaHWsA npouecca nNuponmsa cMecu masyTta u
MBY.

JInyHbIn  BKkNag aBTOpa B AMCCEPTALMOHHYK paboTy  3aknwyaetcs B

HenocpeaACTBEHHOM npoBedeHUN  3KCNEePUMEHTOB, obpaboTke, aHanuse,
WHTeprnpeTauMm u o606LEHNN NOMyYeHHbIX pe3ynbTaToB, a Takke yvacTum B
NPOEKTUPOBAHUN IKCNEPUMEHTASTbHOW CXEMBI.
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HAKOBYAN ZHIRAYR SARGIS
A TECHNOLOGY FOR OBTAINING LIQUID FUEL FROM BROWN COAL
SUMMARY

As oil and gas are non-renewable and expensive natural resources, they can
hardly be regarded as the only or the main energy resource for the future. While coal
reserves are much more than other natural energy resources. The other apparent
advantage of the coal is its easy access and low price. So the chemical treatment of
this type of energy resource is a promising alternative.

Brown coal (lignite) is a cheap energy resource, which is not used for electricity
generation. Since burning of coal harms the environment, it is necessary to develop a
new technology for the production of environmentally more harmless synthetic fuels.
With the depletion of oil and gas reserves the need to obtain an alternative synthetic
fuel increases. There is a big reserve of lignite in Armenia, which is not used for
electricity generation, so it is appropriate to carry out chemical treatment of lignite and
production of liquid fuel from it. This is precisely the novelty of the research.

The research solves the following tasks:

e The technological scheme of pyrolysis of Maghavuz brown coal (MBC) was

developed.

o Effective MBC pyrolysis process catalyst was selected.

¢ Conditions for MBC catalytic pyrolysis were determined.

¢ The product was analyzed.

e Some kinetic research was done about MBC and fuel oil joint pyrolysis.

e The impact of process temperature, nature and content of possible catalysts,
pyrolysis second component was determined.

In this research for the first time:

e The method of obtaining liquid fuel from MBC under atmospheric pressure, using
local natural zeolites as catalysts of the process was developed.

e As pyrolysis second component heavy fractions of pyrolysis of automobile tires,
as well as conversion waste of agricultural products (fruit bones and peel of nuts)
was used.

¢ The efficient conditions of the MBC catalytic pyrolysis, also the factors, affecting
the yield of the product were determined.

At the NPUA, department of Chemical, biological and environment technologies,
pilot installation of pyrolysis of hydrocarbon residues was developed and prepared for
operation. The testing of the device was effectively held in the "Nazaryan and friends”
LTD. The collected data can be used to design synthetic liquid fuel production.

The following basic theses are presented:

e MBC pyrolysis results both with the catalyst and without it (the catalysts are

regional natural zeolites - clinoptilolite, mordenite).

e Determination of efficient catalytic conditions of MBC pyrolysis.
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e MBC catalytic pyrolysis with conversion waste of agricultural products (fruit
seeds, nuts peel).
e Determination of the efficient conditions of MBC catalytic pyrolysis with
conversion waste of agricultural products (fruit seeds, nuts peel).
e Determination of the additional factors affecting the results of the process of the
MBC catalytic pyrolysis.
¢ Analysis of the liquid mixture obtained from the MBC catalytic pyrolysis.
e Laboratory scheme of lignite catalytic pyrolysis.
e Some kinetic investigations about joint pyrolysis of MBC and fuel oil.
Contribution of the author to research consists of the direct execution of
experiments, received data processing, analyzing and summarizing, as well as
participating in the drawing up of a pilot scheme.
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