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Hccneoosanvt homosnexkmpuueckue ceéoticmsea monokpucmanios CdyHgixTe (0,27 < x <
0,30) n-muna nposooumocmu 6 wuporou ooracmu memnepamyp 80 <T <300 K u onunel 6o1mbl
usnyyenus 0,7 <A <10 mxm. B pezyriomame s3Kcnepumenmanbbix uccie008aHull CHeKmpaibHol
3asucumocmu - GhoOMonpPoBOOUMOCU NPU PA3TUYHBIX MEMNEpamypax yCmaHoBIeHo, Ymo OJisl
8cex 0Opasyo8 pasiuuHO20 COCMAasd, KPOMe OCHOBHO20 MAKCUMYMA, HAOII00Aemcs makice u
O00NONHUMeNbHbIU  MakcuMym. Ilpu >mom He usmeHsAemcs dHepeemuyecKull 3d30p MexHcoy
OCHOBHBIM U OONOJIHUMETbHBIM MAKCUMYMAMU C POCHIOM MEMNEPAmypbl, 4mo 2080pum 06 ux
npumecHom xapaxmepe. OnpeoeneHbl SHepeuUu aAKMueayuu 3Mux NPUMECHbIX YEeHmpo8 O/is
monokpucmannos ¢ x=0,26; 0,28 u 0,30 (E; = 45; 60 u 70 m3B). [Jonornumenvnvie maxcumymol 6
CNEeKMPANbHOM pAcnpedeieHuu POomoCcUsHaLa NO360II0M NPEONONIONCUMDb, YMO NPUMECHbIe
COCMOSIHUSL CBA3AHBI C HEKOHMPOJUPYEMBIMU MEXHOLOSUYECKUMU NPUMECIMU.

B nocnennune roas! uzyuenuto tBepabix pactBopoB CdyHg:1xTe (KPT) ynensercs 6omnbinoe
BHUMaHue. HayuHblil U mpakTU4YecKuil MHTEpec K HUM OOYCIIOBJIEH XapaKTEpOM H3MEHEHMs
DHEPreTUUECKOTO CIIEKTpa ¢ COCTaBOM. TelTypuabl KaIMUs U PTYTH PaCTBOPUMBI ApPYT B Apyre
B JIIOOBIX MPOMNOPIMSX, B Pe3yIbTaTe 4ero oOpasyercs psJl TBEPAbIX PACTBOPOB C 3alpeIIeHHON
30HOM, HIMPUHA KOTOPOW M3MeHseTcss oT Hynd a0 1,6 3B. B Hacrosmee Bpems (oToauoas! u
¢dotope3ucTopsl, u3roroBieHHble K3 craaBoB KPT, mmpoko ncmonb3yroTcs B COBPEMEHHOM
TexHUKE. [IposiBIeHNs yHUKAIBbHBIX CBOMCTB TBEPIBIX PACTBOPOB TEILIYPUAOB KaIMUSA U PTYTH
(KPT) mpu perucrpauuu WK-n3nyueHuss B 3aBUCMMOCTH OT CTE€XMOMETPUYECKOTO COCTaBa
paccMaTpUBaOTCs KaK NEPCIEKTUBHbBIE B THana3oHax 1+2,5 MM, 3,2+3,7 MKM U 1ipu 8+12 MKM
npu 77 K [1-7].

BaxubsiM  mapameTpoM,  KOTOpPBIH  HEOOXOAMMO  Y4YHMTHIBaTb TP  CO3/IaHUH
¢boTorNIeKTpUYeCKUX MpUOOPOB, SBISETCS BEIMYMHA BPEMEHHM JKU3HM HEPaBHOBECHBIX
HocuTenell 3apsga. OHa onpeaensercs MeXaHU3MaMH pEKOMOMHAIIMU B TOJYIPOBOHHKE.
[Tockonpky Hanmuuue npuMeceil U 1eeKToB B MaTepHalie BIMAET Ha BEIMUYMHY BPEMEHH KU3HU
HEPABHOBECHBIX HOCUTEIIEH 3aps/a, TO MOCIEIHEE ABIAETCS Ba)KHON XapaKTEPUCTUKON CTETIEHU
COBEpIIICHCTBA kprucTaia. Kpome TOoro, u3ydeHne MexXaHu3MoB pekoMOuHaImu B CDxHG1.xTE
OpeICTaBIsieT Takke W OOJbIION HaydHBIH MHTEpeC, TaK KaK 3TH TBEpJIble pacTBOPHI
ABIISIOTCS Y3KOIIENEBbIMU MOJIYIMPOBOAHUKAMU U, CJIEAOBATEIbHO, B HHUX YIENbHBI Bec
MEXaHU3MOB PEKOMOMHAIIMHM 30Ha-30Ha OOJbIIE, YeM B KJIACCHMYECKHX MOJIYHNPOBOJHUKAX, YTO
JIeNaeT UX MOAXOIAUINM 00bEKTOM JI U3YUYEHUS MEX30HHBIX MPOIECCOB.
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B npenpiaymux Hammx pabortax [8, 9] ObuIM MCCIETOBaHBI 3JEKTPUUYECKHUE CBOMCTBA
mMoHokpucTaiioB CDxHG; «TE (0,26 < X <0,30) N - u p - THna OPOBOAMMOCTH. B HacTosIIEH
paboTe TPHUBEACHBI PE3yabTaThl SKCIEPUMEHTAIBHBIX WCCICIOBAHUNA (OTORICKTPUICCKIX
cBorictB CdyHgi.xTe N -tuma npoBogumMocTH B mmpokoi obsactu temmepatyp 77 < T <300 Ku
JuHBl BoJHBI manydenus 0,7 < A < 10 mxm. HM3ydaemble 00pas3ipl umenu Gopmy
NPSIMOYTOJIbHBIX MacTuH pazmepamu (0,2 + 0,3 x 0,3 + 0,5 x 0,04 + 0,05) MM ¢ oMHUeCKUMH
KOHTaKTaMH Ha TOpIax. B KauecTBe KOHTAaKTHOTO Marepuayia ObLT B3SIT HHIWN. 3HAYCHUS
KOHIICHTPALIMH U MOABMKHOCTH HOCUTEJICH 3apsijia B HCCIIEyeMbIX 00pa3iiax mpuseaeHsl B [8].

H3mepeHne CHeKTpalbHOTO pachpeaeieHuss (OTOUYBCTBUTEILHOCTH MPOBOJMIOCH Ha
yCTaHOBKe, cOOpaHHOU Ha 0a3e MmoHOxpomaropa MKC-21, mo3Bossroieit mpoBoAUTs U3MEPESHUS
B oOsacTu aiuH BoyH OT 0,2 10 50 MxMm. YacToTa MOAYNISIMY B HAIIUX U3MEPECHHSIX COCTABIISIIA
800 I'r. ITpu 5TOM a30THBIM KPHOCTAT, BHYTPU KOTOPOTO HAXOAMJICS 0Opasell, yCTaHABIMBAJICST
Ha CIEUUATIBHOM ONTHYECKOM CTOJIMKE, TO3BOJISIIOIIEM TM€peMeENIaTh €ro IMpu MOMOIIU
MUKPOCKOIIUYECKUX BUHTOB B JIBYX B3aMMHO-TIEPIICHIUKYISPHBIX HAMPABICHHUSIX U IO BHICOTE,
YTO TO3BOJISLIO BECTH TOYHYIO (POKYCHPOBKY M3ITydeHUs Ha oOpaszmax. TOYHOCTh (OKyCHpPOBKA
HAaMU KOHTPOJIMPOBATIACh 0 MaKCUMyMY (OTOCUTHATIA.

Ycunenne  (OTOCUTHAIA  OCYHISCTBISLIOCH ~ MPH  MOMOIIM  MPEIBAPUTEIHHOTO
MaJIOIIYMSIIEr0 YCUJIUTENS,, CMOHTHPOBAHHOTO B OTIENIbHON MeTainueckoil kopoOke. CurHan
C HccieayeMoro odpasua depe3 HpeBapUTENbHbIM YCHIUTENb IMOCTyHal Ha CEJIEKTHUBHBIM
YCUIIUTENb THMA Y2-8, Mmocie 4ero - Ha Bxoj ocuuuiorpada tuna C1-57, roe mor Habmoaatses
BHU3YyaIbHO. B KadecTBe qaTdrKa OMOPHOTO CUTHAA CIYKUJI (POTOUO C JTAMITON, YKPETIICHHON
Ha MOJYJISITOPE M YCHIIUTEIb-OTPaHUYUTEb.

[Ipu Bcex m3MepeHUsX MOITHOCTh M3JIYYCHHS YAOBIECTBOPSJIA YCIOBHIO HHU3KOTO YPOBHS
BO30YXKICHHsI HAa 0Opaslie, T.e. BBINOIHSIOCH ycimoBue AN < Ng (rae AN - KOHIEHTpauus
HOCHUTEJIEH 3apsiia CO3/IaHHBIX CBETOM, No - KOHIIEHTpAIUsi OCHOBHBIX HOCHUTEJIEH 3aps/ia).

Jns mpoBedeHHUs U3MEPEHHI TeMIepaTypHBIX 3aBUCHUMOCTEH KpuocTaT ObLI CHabKeH
HarpeBaTelieM U MeJIb-KOHCTAaHTAHOBOW TEPMOIIapoil.

B pe3ynprare SKCHEpPUMEHTAIBHBIX HWCCIEAOBAHUI CHEKTPAIbHOTO paclpeneieHus
(GOTONMPOBOAMMOCTH TIPU PA3THYHBIX TEMIIEpaTypax YCTAHOBIEHO, YTO MJisi BCeX 0OpaslioB C
paznuuHbiM  coaepkanneM CdTe HaOmrogaeTcs CeNEKTHUBHBIM MaKCHUMyM, KOTOPBIM ¢
YBEITUYCHUEM TEMIIEPATypPhl CMEMIAETCS] B CTOPOHY KOPOTKUX JJIMH BOJIH (puc. 1+3, mis obpas-
1oB ¢ x = 0,26; 0,28; 0,30, coorBeTcTBEHHO). [Ip1 3TOM TeMrepaTypHbIii KO3QPUIUEHT ILIUPUHBI
samperieHHoi 30oubl OE/dT, HaiifieHHBIH W3 STHX 3aBUCUMOCTEH UIS Pa3lUYHBIX COCTABOB,
Haxozutes B naTepBane (1+6)-10 5B/K.

Kpome Toro, mpu HU3KHX Temreparypax B 3aBucumoctud Ug (A) 32 kpaeM COOCTBEHHOTO
MOTJIONICHHS HaOMI0AaeTCsl AOMOIHUTENbHBIN "MakcumyM" (puc. 1 + 2, kp. 1), A5 KoToporo ¢
pOCTOM TeMIlepaTypbl MaKCUMalbHOE AaMIUIUTYIHOE 3HaueHue yMeHblaerca (kp. 2).
JansHeHmuMil pocT TeMrepaTypbl IPUBOAUT K CIIIAKUBAHUIO 3TOro Makcumyma. [Ipuuem Hazmo
CKa3aTh, YTO POCT TEeMIIepaTypbl HE MEHSAET DHEPreTUYCCKUU 3a30p MEXKIAYy OCHOBHBIM U
JIOTIOJIHUTEIbHBIM MaKCUMYMOM, YTO TOBOPUT O MPUMECHOM XapaKTEPe 3TUX JOMOJIHUTEIbHBIX
MaKCHUMYyMOB.
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Puc. 1. Cnexmpanvhoe pacnpeoenenue pomouyscmseumenvriocmu Cdg 26 Hgo 74Te
npu paznuunvlx memnepamypax, 1, K: 1-80;2-170 u 3 - 300
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Puc. 2. Cnexmpanvhoe pacnpedenenue pomouyscmeumenvrnocmu Cdo g Hgo72Te
npu pasauunvlx memnepamypax, T, K: 1-80;2-170 u 3 - 300.
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Puc. 3. Cnekmpanvroe pacnpeoenenue homouyscmeumenvrnocmu Cdozo Hgo70Te
npu pasnuunvix memnepamypax, T, K: 1-80;2-170 u 3 - 300.
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Puc. 4. Temnepamypusie 3asucumocmu pomouyscmeumenvnocmu Cdy Hgy.xTe
pazauunozo cocmasa, x : 1-0,26;2-0,28 u 3 -0,30.

W3 puc. 4 BUAHO, 4YTO C YBEIMYEHHUEM X B HTUX KpPUCTAJUIaX, BO-TIEPBBIX,
(OTOUYBCTBUTENFHOCTh YBEIMYMBACTCS 110 a0COIIOTHOMY 3HAYEHHUIO, BO-BTOPBIX, PACIIUPIETCS
ee TeMIepaTypHbIl 1uana3oH, B-TPETbHUX, YBEJIWYEHHUE X NMPUBOJIUT K MOSABICHUIO 3aMETHOIO
makcumyma B 3aBucumocta U™ (7), T.e. U3MEHSETCS 3aKOHOMEPHOCTH, KOTOpasi JIEHCTBYET
pu MajbIX cocTtaBax. Onpenenenue 3TUX XapaKTepUCTUK KPUCTAIIIOB UMEET 0COOEHHO Ba)KHOE
3HauYeHHe TNpH H3rotoBieHun (QotonpremHrkoB Ha ocHoBe CdyHgi«Te, paborarommx mpu
BbIcOKUX Temmneparypax (7' > 80 K).

COBOKYITHOCTH TIPUBEICHHBIX HA pHC. |+4 SKCIEPHUMEHTAIBHBIX KPUBBIX 3aBUCUMOCTel Us
(L), U™ (T), monmyuennsix aus kpucramioB CdyHg;., T€ MO3BONAIOT BHIABMHYTH HECKOIBKO Ka-
YECTBEHHBIX M KOJUYECTBEHHBIX COOOpPaXEHUH OTHOCUTEIBHO MEXaHU3MOB 3THX IPOILIECCOB B
JTAHHOM MaTepuaiie.

OOmeil xapakTepHOW 4YepTON MNPHUBEAEHHBIX KPUBBIX CIEKTPAJbHOM 3aBUCHMMOCTHU
(GOTOMPOBOAMMOCTH  SBISETCA WX  COOTBETCTBHE  KJIIACCHYECKUM  MPEJCTABICHHUSIM O
(oTONPOBOAMMOCTH MOIYIPOBOJHUKOB, YUUTHIBAIOIINX JIMIIb TOBEPXHOCTHYIO PEKOMOUHAIIHIO.
B vacTHOCTH M3BECTHO, YTO (pOpMa KPUBBIX CIIEKTPATHHON 3aBHCUMOCTH (DOTOMPOBOIUMOCTH B
00J1aCTH KOPOTKHUX JUIMH BOJIH IVIABHBIM 00Pa30M OIpeeNsIeTcs IOBEPXHOCTHBIMU COCTOSTHUSIMU
B HCCIIeAyeMbIX oOpasnax. Ecimm mMeer mecTo 3HauuTeNbHAsl TTOBEPXHOCTHAS PEKOMOMHAIINS,
TO, HOCUTEJIM BO3HHUKAIOIIKE BOJIM3M MOBEPXHOCTU OYAYT peKOMOMHHpPOBATh OBICTpEe, YeM Te,
KOTOpBIE BO3HHKAIOT B 00BbEME W TNMPH KOPOTKHX JTUHAX BOJH, JJISI KOTOPBIX KOd(duumeHTt
HOTJIOIIEHHS] MaKCUMaJIeH, (POTONPOBOIUMOCTH Oy/IeT MEHbIIIE.

JleficTBUTENBHO, KaK MMOKA3bIBAIOT SKCIIEPUMEHTANIbHBIE KpUBBIE (pHc. 1 - 3), mpu ycioBUU
kt >>1wu kL >>1 ¢porouyBcTBHTENEHOCTH OyeT onpenensiThes popmynoi [10]:

Ue~ Ap = It (UKL + 1/0) | (1)

rae Ap - KOHLEHTpallus HEOCHOBHBIX HOCHUTENEH, CO3/IJaHHBIX CBETOM, | - KOJIMYecTBO
2
¢doToHOB, mamaromux 3a 1 ¢ Ha 1 cM” MOBepXHOCTH, T - Bpems Xu3HH, K - ko3 ¢ummeHt
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noriomenus, L - mHa muddy3un HocuTenel 3apsma, o - Oe3pa3MepHas CKOPOCTh
MIOBEPXHOCTHOW PEKOMOMHAITUH.

Beipaxenue (1) B (/KL + 1/a)) pa3 otnuuaercs ot dhopmysbl Ap = |1, moaydaeMoit st
TOJICTOTO 00pa3la WK B CIy4ae CHILHOTO MOTJIOMICHHS.

OTHOCUTEIBHO JOMOJHUTEIbHBIX MakCUMyMOB B 3aBucuMocTH U (A), HYKXHO cKa3aTh,
4TO B ATUX TBEP/ABIX PACTBOPAX BCET/Ia CYHIECTBYIOT TEXHOJIOTMYECKHE MPHUMECH PA3HOTO COPTa,
CO3JIAIONIME JIOKAJIbHBIE DSHEPreTHYECKHE COCTOSIHUS B  3allpelICHHON 30HE, O YeM
CBUJIETEJILCTBYIOT IPUBEJCHHBIE KPUBBIE Ha puc. 1 - 4.
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XULASO
n-CdyHg14Te (0,26 < x < 0,30) MONOKRISTALLARININ
FOTOELEKTRIK XASSOLORI
Ismayilov R.M. , Barxalov B.S., Sadiq X.O.

Acgar sozlor: monokristal, fotokeciricilik, konsentrasiya, qadagan olunmus zonanmin eni,
asqar, aktivlasma enerjisi.

n-tip kegiriciliyo malik CdyHgixTe (0,26 < x < 0,30) monokristallarinin fotoelektrik

xassalori genis temperatur (80 < T < 300 K) vo dalga uzunluglart (0,7 < A < 10 mkm)

intervalinda todqiq edilmisdir. Fotokegiriciliyin spektral asililiginin miixtolif temperaturlarda
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eksperimental todgiqi naticasindo miisyyon edilmisdir ki, miixtalif torkibli biitin niimunalordo
asas maksimumdan basqa homginin alave maksimum miisahids olunur. Bu halda temperaturun
yiiksalmosi ilo asas vo olave maksimumlarin arasindaki energetik interval doyismir, bu da
sonuncularin asqar socCiyyali olmasi gonastino gotirir. x=0,26; 0,28 vo 0,30 torkibli
monokristallar {i¢iin bu asqar soviyyalorin aktivlosma enerjisi (Ej = 45; 60 u 70 meV) tayin
edilmisdir. Fotosignalin spektral paylanmasindaki olave maksimumlar onu forz etmoays imkan
verir ki, asqar saviyysalor nazarat olunmayan texnoloji agqarlarla baghdir.

SUMMARY
PHOTOELECTRIC PROPERTIES of n-CdyHg;xTe (0.26 < x <0.30)
SINGLE CRYSTALS
Ismayilov R.M., Barkhalov B.Sh., Sadiq Kh.O.

Key words: single crystal, photoconductivity, concentration, band gap, impurity,

activation energy.

The photoelectric properties of single crystals CdyHg;xTe (0,26 < x < 0,30) of n-type
conductivity in a wide range of temperatures (80 < T < 300 K) and the emission wavelengths
(0,7 < A <10 um) have been investigated. As a result of experimental investigations of the
spectral dependence of the photoconductivity at different temperatures it is revealed that for all
samples of different composition except the principal peak also additional peak is observed.
With increasing temperature the energy gap between the primary and secondary peaks does not
change testifying to extrinsic nature of the latter. The activation energies of the impurity centers
E; = 45, 60 and 70 meV for single crystals with x = 0.26; 0.28 and 0.30 have been determined.
The additional peaks in the spectral distribution of photosignal suggests that the impurity states
are associated with uncontrolled technological impurities.

Daxil olma tarixi:  Ilkin variant  21.01.2016
Son variant 05.02.2016
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Obcyacoenvl  pesynomamsl  Ouppepenyuanrvho-mepmuveckoeo  ananuza (4TA) 6

Cu, osNiy osS 6 obnacmu ¢pasosvix nepexoooe (PII). Ha ocnose JITA obuapysceno, umo 6

Cu, gsNiy (S Huskomemnepamypnas  pombuueckas & — ¢pasa 6 obnacmu memnepamyp

370+390K nepexooum 6 zexcazonansnyio 3 —pazy, a 6 oonacmu memnepamyp 740+765K ewe

pas nepexooum 6 Kybuueckyio Y —ga3zy, no cxeme:

o« —> . ——> Pty —> 7
370+390K 740+765K

Ilo pezynomamam sasucumocmu JITA evisieneno, umo & — B nepexoo conposodicoaemcs

noznowjenuem, a [3 = Y nepexod evldenenuem menia.

BBenenmne. Ananuz TepMOAMHAMHUYECKUX NapaMmeTpoB Marepuana npu PII cayxur mis
U3YyUYEHHs! pa3IMYHBIX CTPYKTYPHBIX XapaKTEpUCTHK B3aUMOAECHUCTBYIOUIMX MOJIUGUKALMHA 10 U
B nipouiecce DI 1 1aeT BO3MOXKHOCTh BBISIBUTH MEXAHU3M HX MpeBpaiieHus. [Ipu uccienopanuu
@Il omHMM M3 Ba)KHEHWIIMX MOMEHTOB SIBJIIETCS BBISBJICHUE B3aUMOCBSI3U CTPYKTYPHBIX H
TEIUIOBBIX XapaKTepUCTUK MaTepuaia. s onpeneneHus 3Tol CBI3U HEOOXOAMMO HMCCIIEI0BaTh
¢u3nueckue CBoOMCTBa Marepuana B TemmnepaTypHoil obmactu ®II, 4To MO3BOIIUT MOITYYUTh
uHpopmarnmo o camom mporecce DII. [Ipyroil akTyalbHBIA BOMPOC — ITO OMpPEACTICHUE
pacripenenenust cocymectByomux (a3 B obmactu PII. Kak mzsectno ®II, mpoucxonsiime
BciecTBUE (PIIyKTyaluuid pU3NYECKOro COCTOSIHUSI BEIIECTBa, 00YCIaBIMBAIOT U BCE U3MEHEHUS
(¢u3nUecKux CBOMCTB, MNPOUCXOAANIMX B 3TOH obOmactu. deHoMeHoIOorHYecKass Teopus
pa3MbIThiX DI [1] ocHOBBIBaeTcs Ha Teopuu rerepodasHbix QIyKTyaluui, rie BoAuTcs QyHKIus
BKIIIOUeHus Qa3 L, xapakTepusyromas pacrpeeneHue cocymecTByomux ¢a3 B odnactu OII u
ee mpousBomHas 1o Temmeparype dL/AT (temmeparyphast ckopocte ®DII). Io cymectBy
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¢ynknueit L MoxHO ompenenuTs H3MEHEHHME BCeX (U3MUYECKUX IIapaMeTpOB CHCTEMBI,
npoucxoasamux B oosnactu OII.

OpuuM u3 XxapakTepHblx MaTepuanoB umeromuxcsa DI sBusercs TBepAbld pacTBOp
Cu, osNiy osS . ABTOpHI [2] mokasbiBatoT, 4T0 B CU, osNiy (S npu KOMHATHOH TemmepaType o-

daza uMeeT pOMOHMYECKYH0 pemIeTKy ¢ mapamerpamu a=26-50; 6=15-39; ¢=13-85 A u
np.rp.Abm2. Ona npu Temmneparype T=379+2K mnpeBpaiaercst B rekcaroHaibHyio B-daszy c

napamerpamu  a=3-96, c=6-78,06\, np.rp.P6ymme, @ mpu 750£2K eme pa3 mepexoautr B

reKcaroHaJIbHYH0 y-(ha3zy Mmoaudukamnuro ¢ nepuogaom a=5-788 A u nip.rp. Kyoudeckyro Fm3m.
M3y4enne BbimenepeynciaeHHbIX BompocoB CuigsNioosS SBIseTCS BechbMa aKTyalabHbBIM.
Hns onpenenenns napamerpoB DI B Cu, o Nij .S , ObLIH HCHONB30BaHBI IKCIIEPUMEHTAIBHbIE

Ja"HHBIe o uccaeaoBanusam J[TA.
Cunre3s odpasunoB. [l cunte3a Cu, o Ni; .S HCHONB30BaHbI MCXOAHBIE IEMEHTHI

cienyronieir  yuctorel: Cu—99-998 Ni—99-90u S ¢ wmapku OCY, kBapueBas amiryia
3aIOJIHSIIACh UCXOJHBIMU BEIIECTBAMU B CTEXHMOMETPUUECKUX KOJMYECTBAX, HEOOXOJUMBIX IS
JAHHOTO cocTaBa. Amiyna sBakyupoBaiach 1m0 gasienus 0,1 Pa. Cunre3 mpoBomuics B
untepBaie Ttemneparyp 800-1150°C. Jlnga romoreHus3anuu MOJYYEHHOrO Marepuana
CHUHTE3UpOBaHHBIA oOpazen; B TedeHuu 100 uwacoB omxuraics npu temmneparype 800°C. [ns
NOJIy4eHUs MOHOKpHCTaIInyeckux o6pasuos Cu, osNij ;S Obuta BbiOpaHa KOMOUHALMS

METO/IOB MEIUICHHOTO OXJIXICHUS 1 MeToa bpumkmeHna.

JKCNepuMeHTAIbHAA YacTh. I TOATBEPKICHHS PE3yIbTaTOB PEHTI€HOCTPYKTYPHBIX
anau30B ObLT TipoBesieH JITA wuccienyembix obpasmos B mpubope Perkin Elmer Sinintltaneons
Thermal Analgiyzer, STA 600 (CIIA). Oo6paser; HarpeBayics co ckopocthio 5°C/mun. B
Ka4yecTBe paboyvero rasza B3sT a30THBIH ra3, CKOPOCTh KOTOPOTO cOCTaBisuia 20 MJI/MUH.

Ha ocuoBe JITA BbisiBieHo, uto B o0Opasiie CujgsNipgsS mpu uMHTEpBasie TeMIeparyp
370+390K npoucxoaut nornomuieHue, a npu 740+775K Beinenenue temia (puc. ).
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Puc.1. Temnepamypnas sasucumocmo AT, 6 CU, 4cNij (S

AHaU3 MOJYyYeHHBIX 3KCINEPUMEHTAJNBHBIX JaHHbIX. B nocinennue 50 neT cuibHO
pa3BuBajach Teopusi (GU3MKHA PasMBITHIX (Ga3oBbiXx mnepexonoB [1,3,4]. B stmx  paGortax
aHAIM3UPYETCS COCYIIECTBOBaHME Kaxkaoi w3 (a3 B obmactu (azoBoro mnepexona. Jlms
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Onpeoenenue mepmoouHamudeckux napamempos 6 oonacmu ¢pazoeo2o nepexooa 6 Cuy gsNig osS

BBISIBJICHHS] 3aKOHOMEPHOCTH PACIpEesICHUs] MacChl B 3aBUCHMOCTH OT TEMIIEpaTypbl ObLIa
ucnosp3oBana Gyukuus BiaodeHust L(T) u3 treopun pasmbitThix ®IT KOHAEHCHPOBAHHBIX CPE/.
O603HauMB TEPMOAMHAMUYECKHE MIOTEHIMANBL ISl & - U f3 - (a3 uepe3 @, u @, , as obnactu

COCYIIECTBOBaHUS (pa3 HAIUILIEM:
(1) =2, (T) - AD(NUT) (1)
3nece AD(T) =@, (T)—D,(T). CornacHo Teopuu PpasMbITBIX (aA30BBIX IEPEXO/OB
(P®II), nnst GyHKIMKM BKIIOUCHUS] UMEET BU:
L) = frepla,T-T)I™ )
TJIe TIOCTOSIHHAS 8,, XapaKTepu3yromas crerneHb pasmbitus OI1, 3aBucut ot 06beMa BO3MOXKHBIX
¢da3oBbIX QuIykTyarui, sHeprur U Temmepatypsl ®@I1. Eciu ydecTs 3aK0H pacmpe/elieHue Mace
OT 3aBUCUMOCTH TemIeparypsl B 001actu @I1, Torna GyHKIUS BKIIOUCHHS UMEET BUL:
-1
L(r):mﬂ—(l'): 1+ﬂ(‘|’) , (3)
m, (T)+m,(T) my
rge m, u My maccel @ —u - das.
N3 temneparypHOl 3aBUCUMOCTH In(mg Im, (T )) MOXXHO ompenenuTs Temneparypy To,
r7ie Macchl 000uX (a3 KOIUIECTBEHHO paBHBL. M3 Gopmyisl (2) u (3) momyunm
1 m

In| —=1, 4
T,-T my @

aO:

Ecin @, - HekoTopas MOCTOSIHHAs, TO MHOXXHTEIb In| —* | nomxen GwITh MHHEiHOI
B

dbynakuueit TemmneparypHoit pazHoctu To-T (puc.2). ABTopsI [5] Aenanu MONBITKA OMpeIeIeHUs
3TON (PYHKIIMM Ha OCHOBE PEHTTEHOCTPYKTYPHOI'O aHaJIn3a TBepaoro tena. OHU mpenoiaraiy,
YTO B Y3KOW 0O0JacTH COCYIIECTBOBaHUS (a3 TemIrepaTypHOE H3MEHEHUE HWHTEHCUBHOCTEN
PEHTI€HOBCKUX OTPa)KEHUI 0OYCIIOBICHO KOJMYECTBEHHBIM M3MeHeHueM (a3. [Tono6HO sTOMYy
L(T) Tax:xe MoxHO onpenenuts 1o 1aHHbM AT (T).

JI7st 3TOro HEO6XOMMMO B 06JIACTH Tepexoa N0OUTECS MHelHoro n3menenus IN| —*

M,

OT Temmeparypsl. Torga or Hadana mepexoia 10 KOoHIa uHrepBan temneparyp AT moxxHO
pa3duTh Ha paBHBIE MPOMEXYTKHM U COOTBETCTBYIOIIME 3HAYEHMs HccienyeMbix 3¢dexTon
OTHECTH K IpeJinoyiaraeMbIM ¢dazaM, HalpuMep:

My My
ATy=ATy'a 1—m— +ATy.ﬁ m_

a o

m
Ha puc2 mnpexcraBnensl Ttemmeparypusie sasucumoctn  Iny(T) y=—21|, rue
m

a

COOTBETCTBYIOIIHUE MACCBI OITPCACIICHEI N3 TaHHBIX!

ATy o % (m, ~AT, ;m, ~AT, ).

a

y.a?
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Puc.2.Temnepamypnvie 3aéucumocmu pacnpeoenenus macc Inmymg ¢ Cu, osNij S

ITo Touke mepecedyeHuss NPAMOM ¢ OCbIO aOCIMCC OMpEeAEIeHbl YCIOBHbIE TEMIIEPATyPhI
To obnapyxkennsix @II, rae obe maccwl paBHbI. [IpsiMble Ha ATOM 3aBUCUMOCTH OIUCBHIBAIOTCS
BBIPDAKECHUEM, Y =EXP [—aO(T —TO)] I/I€ 3HAYEHUs a,, ONPEICIICHHBbIE M3 HAKJIOHA IPIAMBIX,
ABIIAIOTCSA TEMIEPATYpHOH IOCTOSAHHOM nepexoaa. Bo Bcex koopauHarax mnpsiMble OXBAaThIBAIOT
noutu Bech MHTepBal PII, 4TO yKa3bpIBaeT Ha CHPaBEUIMBOCTh HCIIOIB30BAHHOM METOIUKH—
OTIPEJIENIEHUs 3aKOHA PACTIPEIETICHHUS MACChI OT 3aBUCHMOCTH TEMIIEPATyphl, kKak My /m, (T).

Ilo nanneiM @, u To mo ¢opmyne (2) onpenenens! ¢pyHkuuu BrmoueHus L(T) u ee
POM3BOJIHBIE TI0 Temrieparype dL/dT:
d. a 1
— =2 ’ (5)
dT 2 1+chla,(T —T,)]
BBIpQKAIOIINE TeMIepaTypHble CcKopocTu ¢azoBoro mepexoma. C mMOMONIbIO  (PYHKIIUU

BKJIIOUEHUS MOKHO OIPENEIUTh XapakTep MOBEACHUS W BEIMYMHY CKadyKa pPa3IuyHbIX
TEPMOJIMHAMHUYECKUX BeMUuH B oOnactu DII.

CornacHo Tteopun rerepodazubix ¢Gaykryauuit [1,3,4] moCTOsHHBIA @, TaKxe

- -2 v o
ompenensieTcs Kax,a, =V,,,Qk ™ Ty™, Tae Vpno — 00beM (asoBoit diykryarmii Q—KommaecTBo

BBIJICTICHUS. (WM TIOTJIOIIEHHs) TEIUIO. 31eCh BeNWYMHY Vpho MOXKHO paccMaTpHBaTh Kak
MUHUMAIBHBIIH 00beM, B KOTOpoM mpoucxonuT ueTkuid DI, unm kak 00beM 4YacTHIIBI HOBOM
¢azsl BHYTpH cTapoil. TemnepatypHyro 3aBuCHMOCTh Vpn(T) MOKHO onpenennuTs 1o hopmyne[6]

V. (T)= kT/a, a, 1 )
ph - A 1
Q 2 1+ch[-a,(T-T,)]
OnuH U3 BaXXHBIX TEPMOJMHAMUYECKHUX MapaMeTpoB xapakrepusyromux PII, saTponus
MpeBpalleHus] U yAeTbHas TEIIOEMKOCTh B YCIOBHOW Touke To MOTYT OBITH OMpENeneHbl U3
cooTHOMICHUS [7]:

oD
S=-2"=5 +ASL, 7
e (7)
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Onpeodenenue mepmoouHamuyeckux napamempos 6 oonacmu gazoeozo nepexooa 6 Cuy gsNig osS

C :T§:CM+ACDL+TAS$ , (8)
oT dT

p

rne S u Cpl - SHTpONHS W yJeibHas TEIIOeMKOCTh a0 Hadana DI, AS - sHrpomnus
MpeBpaIlleHusl. 31eCh ACp BBIUMCIISACTCA II0 AaHHBIM Q, AT,m(ACp =Q/ mATl),rz[e s

nornomenuss AT, =T — (T, +Vt) a nnsa Beigenenus remna AT, =T, —(7,,, —Vt), V-ckopocTb

KOH KOH Hay4

HarpeBaHus (WM OxJaxJeHus), t-Bpems npespauieHus. M3amenenue sutponuu B obnactu OII
MOKET OBbITh omnpejeneHo u3 cootHomenuss AS =AH /T,. M3menenue sutansnuu AH npu OI1
IPUPABHUBAETCS K KOJMYECTBY TEIUIA HA OJWH MOJIb, BbluMcIeHHOMY Ha ocHoBe JITA B

eauHuIax Kai/T (cM.Tao.).
Ta6auna. Tepmouaamuueckue mapamerpbl CUp gsNigosS B 00s1acTr ha30BbIX MEPEX0/I0B.

Hepexon | To, K | ag, K' | Q, \ AH, AS, Cp,
cal/ sm® cal/mol cal/mol*K | cal/mol*K

a—f 380 |0,44 348 |46 764 2,01 100,1

B—y 750 |0,32 6,0 2,4 958 1,28 92,6

W3 tabmuuel BuaHO, 4T0 B CU, o:Ni, .S H3MeHeHHe TepMOIMHAMUYECKHX MapaMeTPOB

o—f3 mepexosa HAMHOTO MEHbIIE, YeM MpU Niepexosie [ — .

N3BecTHO, 9TO TeMIlepaTypHasi 3aBUCUMOCTh YACIBHOW TEIIOeMKOCTH B oOmactu DI
onpezensercs o dopmyne [7],

c.—c +29 L 9),

PP 2m 1+ch[a, (T -T,)]

Wnentuunelii pacuer Takke MpoBeleH ans L[ —y nepexona. [lomydyeHHble IaHHBIE
npeJcTaBieHbl Ha puc.2-4 u Ha TabiuLe.

W3BecTHO, 4TO CTPYKTYPHI MOTYT NEPEXOAUTH OHY B JIpYyroro AByms crnocobamu. Eciu
3TH (ha3bl 00Jaal0T HU3KUMH CUMMETPHUSMHM U XHMHYECKUMH CBS3SMH, TO MEPEXO IOJDKEH
MPOUCXOAUTh MOUTH 0€3 MCKaKEeHHS CHUMMETPUU KpucTamiaa [7], mpu KOTOpOH H3MEHEHHE
BHYTPEHHEH SHEPTrUM JOJDKHO YyIOBJIEeTBOPSATH ycioButo AS/R>IN2 (R-yHuBepcanbHas
ra3oas noctostHHas) [7]. Takue nepexonabl NpuHATO Ha3biBaTh DI peKOHCTPYKTUBHOIO THIA.
Kak mokaszano Ha Tabmune, B CU, osNi; xS AS u AH oOHapyxeHHBIE B KaXIbIH (asze CHIIBHO

oTIMyaroTes Apyr ot apyra. [o anuue xummuyeckoit cBsizu CuX(S,Se,Te) [9] a—B—y nepexosr
NPEeUMYIIECTBEHHO  M3MEHSIOTCS  CIEeIyIOmMM  00pa3oM:  KOBaJIEHTHAas—KOBAJCHTHO-
MOHHAsi—HOHHAs.

Cnenosarenbno, B 00pasue Cu, ¢sNij xS CHMMETpPUS W XMMHYECKHE CBA3HM IS KaXKIbIX

Tpex (a3 CWIBHO OTIMYAIOTCA JPYr OT JApyra M 3TU NEpeXoibl YIOBIETBOPSIOT YCIOBUIO
AS/R>In2(cm.tab.), Tak KaKk 3TH TEPEXOJbl OTHOCATCS K TEpPexXoJaM PEKOHCTPYKTHBHOTO
THUIIA.

OaHMM U3 KIIIOUEBBIX BOIPOCOB (PU3UKU (ha30BBIX MpEBpALEHUH sIBisieTcs (QIyKTyarus
¢usnueckoro cocrosHus, Boznukaromas npu @I1. Cunraem, 4To MpoBeEHNE pacyeToB 0OBeMa
GuykTyanuu u ee pacnpeaeneHue B obsactu PII Moryr ObITh MOJE3HBIMH JUIS UCCIIEAOBAHUS
®II B Cu, ¢5Niy ;sS . C 5T0ii TOUKH 3peHHst HaMU ObLIN IIOCTPOEHBI TEMIIEPATYPHBIE 3aBUCUMOCTH

Vpn s nepexonos a—f u B—y (puc.4). Kak BugHO n3 pucyHka, i 000MX Mepexo10B 00beM
(GIIyKTyaIuu 1OCTUTaeT MakKcuMyMa B TOUKe To M aCHMITOTHYHO YOBIBAaeT 1O Mepe oTAaneHus T
or To. B kadecTBe HCTOUHMKOB, BbI3bIBatomUX GQuaykTyauun B Kpuctamie Cu,¢Nij .S,

SABJIAOTCA TEMIICPATYPHBIC HCOAHOPOAHOCTH.
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Puc.3. Temnepamypuwie 3asucumocmu ¢ynxyuu exmouenust L u ee npouzeoonon dL/AT 6
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Puc.4. Temnepamypuvie 3asucumocmu o6vemnotl guykmyayuu Von 6 Cu, ozNij oS

W3 3aBucumoctn Vpn(T) BHOHO, 4YTO MUHUMAJBHBIA 00BEM 3apOJIbIIIA, HTPAFOLIETO POJIb

HEOJHOPOAHOCTH, o—(a3bl BHYTpH P—da3bl Oonbiie, yem P—da3br BHYyTpH y—(asbl. Cremgyer
OTMETHTb, YTO U3MEHEHHE BHYTPEHHEW YHEPTHH KPUCTAIUIA 110 Mepe BKIIOUCHHUS 3apOJIBIIICH O
da3bl B B- a3y u B- ¢as3sl B y- pa3y npuBoAUT K TeMIEpaTypHOl HEOJHOPOJHOCTH, TaK KaK
OPUYMHA HEOJHOPOJHOCTH SIBJIAETCS MOJMKPUCTAIUIMYHOCTH  KpHUCTAIa. A  TNPUYMHOU
HOJUKPUCTAIUTMYHOCTH SIBJISIOTCS CUJIbHBIE OTIMYMS CTPYKTYp B « -, B- U y- ¢azax, Tak Kak
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Onpeodenenue mepmoouHamudeckux napamempos 6 oonacmu ¢pazoso2o nepexooa 6 Cuy gsNip osS

npu Hamuuuu - a3 B B- daze u P- da3 B y- ¢a3ze BO3HUKAET MOIUKPUCTATUIMYHOCTH B
C:ul,95NiO,05S

Hpyroii BaXXHbIA TEPMOAMHAMHYECKUM IMapaMeTp, XapaKTepU3YIOIIUM TEIIOBOU
addekr, sBIseTCs YACNbHAS TEIUIOEMKOCTh Marepuana. M3 Tabmuilbl BHIHO, YTO 3HAYCHUS
Q, AS u AH B Touke Ty CHIIBHO OTJIMYAETCS OT HYJISL, UTO YKa3bIBaeT HA UX MPUHAIICKHOCTD K
®II | pona. IIpu ®II | pona TemnepaTypHasi 3aBUCHMOCTb YAEIbHOM TEIJIOEMKOCTH JIOJIKHA
M3MEHSATHCS  CKaukooOpasHo. Kak Buano wu3 puc.5 C (T) KayecTBEHHO HANOMHUHAET

sapucumocts  ATY(T) (puc.1). B obnactu o—f u B—y mepexonos C,(T) npoxomut yepes

IIOPOTOBBI MaKCUMYM (puc.5).

Cp, Cal/mol-K
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70 0B
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Puc.5. Temnepamypuvie 3asucumocmu yoeavioti mennoemxocmu Cp 6 Cu, ocNij oS .

[TpyunHy 3TOr0 MOKHO OOBACHUTH CIEIYIOIIMM OOpa3oM: Kak BHIHO M3 TaOIMIBI B
oboux @Il mpu Touke To oObem ¢asoBoil daykryannuu B Cu, 4Ni; .S monydaer oueHky B

nmopsizke 0GbeMa dIeMeHTapHo staeiikn, npumepro 10 Pem®. Dto naer npeanonoxkenne, ato B
HayaJie TeMIIepaTyp Mepexo1a, Nepexo] NPOUCXOIUT B OAHON dJIEMEHTAPHOU sYEHKe KPUCTAILIA.
3a cueT W3MEHEHHs TEIUIOBBIX KojeOaHWi yrja CBsi3ed, 4YTO MPHUBOAUT K 0Opa3oBaHUIO
JIOKaJBHOM TEIUIOBOM SHEPTrHH, MPOUCXOAUT HM3MEHEHHUE 3TOW SHepruu c Temmeparypor. C
pPOCTOM TeMIepaTypbl YMCIO OOpallleHHBIX TaKWX OO0JIacTel BO3pacTaeT OBICTPO M KaXJI0e
JOKaJIbHOE OOpalieHne obseryaer oOpalleHue CcoceAHMX y4yacTkoB. Ilpum mocTmkeHuun
Temneparypbl To Bce YIJIbl KpHCTalja JOJDKHBI KOJeOaThCsl ¢ paBHBIMH aMIUIUTYAaMU (HUIET
CUHXpOHM3AIMs KojeOaHui y3i0B), Oiaronaps yemy nepefada dHEpPruu OT OJHOM CTOPOHBI K
npyroii He npoucxoaut. B uroru npu T=Tg Cp(T) nomxeH UMETh pa3phIB, T.€. HA 3aBUCUMOCTH
Cp(T) B touke To nomKHA MOABIATHCA CUHTYISIpHOCTh. OnHako Ha skcnepumente Cp(7)
JOXOOUT /10 KOHEYHOro 3HaueHus. IlpuumHOi  3TOro  sBISIETCS baykTyanuu
00pa30BBIBAIOIIMECS B CICAYIONINX CiIy4asx: 1) oOpa3oBaHue 3apopiiell HOBOH (a3sl B CTapOi
daze; 2) oOpa3oBaHHE MUKPOCTPYKTYpPHI BHICOKOTEMIIEpaTypHOu [3- U y-¢a3sl npu a—f u f—y
nepexojax; 3) odpa3zoBaHHEe HEOJTHOPOTHOCTEH KpUcTaia U T.J. Kaxaplii U3 mepeunuciIeHHBIX
(aKkTOPOB MOKET SBJISATHCS MPUUUHOM TEIUIOBBIX (PIYKTyalnid, KOTOpble MPUBOAAT K KOHEUHOMY
sHauennto Cp(T) npu To. A mpu T>T HaunHaeTcs oOpaTHBIA MPOIECC, KOTOPBIA MPUBOJIUT K
ymenbiienuto Cp(7T). IlonoGHble aHaNM3bI IpUBEACHBI B padoTte [4], B KOTOPOil aBTOp MOKa3al,
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yro uHTepBan @Il paBeH BenmuuuMHE TeMIEpaTypHOH (GIykTyanuun B 00JACTAX, ONPENSISIIOTCS
paznycoM KOPpEISLHH.
OTH fJaHHBIE MO3BOJISIOT 3aKIOYKUTh, 4TOo HKcTpeMyMbl Ha ATy(T) mnoxHOCTBIO

HaNOMUHAIOT aHanornynyo 3apucumocts C (T). M3 mannbix ATY(T) u C (T) Taroke cuenyer,

410 B CU, o Ni, (xS 0—y PII conposoxaaercs ¢ OIT o—P u f—y U OHU IPOUCXOIAT MO CXEME:

o —> otf —> By —> 7

370+390K 740+765K . .
Wrak, BeCh KOMIUIEKC JKCHEPUMEHTAIBHBIX uccnenoBanuid  Cu, ¢sNiy oS  103BOIISET

clenatb  BBIBOJA O TOM, 4TO Iepexoi O — Y CONpOBOXKIAETCSA IOCIEA0BATEIbHOM CMEHOM
CTPYKTYp, IPOXOJAIIMX Yepe3 NPOMEKYTOuHyIo [B—(dasy sBidromeiics HeECOpa3sMEpHOHM IO
OTHOWIEHHIO 0~ M y—(a3zam. CunuTaeM, 4TO ONpeJeJIeHHE PACIPeIeIeHUs] OTHOLIEHUSI MacChl
000MX CTPYKTyp M MHUHHMajbHOro obwvema Quykryauun B PII m wmx TtemneparypHbie
3aBUCHMOCTH B 00JIaCTH KaxJ10ro oOHapy:xeHHoro ®II Moryr nare nonesHble CBEJCHUS IS
uccinenosanus OI1 s Cu, Ni,S B nenom. Ilo mepe ornanenus or @II B kpucramne Cu, osNi, oS

B KauyeCTBE MCTOYHMKOB, BBI3bIBAIOUIMX (IYKTyalMl0 CcoOCTOsHUA (a3 B 00JacTH HX
COCYIIECTBOBAHUs, CIEAYET OTMETUTh TEMIIEpaTypHbIE HEOJAHOPOJHOCTH, CBA3aHHBIE C
M3MEHEHHEM BHYTPEHHEW SHEpruu KpHucTajula, a TaKKe HEOJHOPOJHOCTHU, OOYCIIOBIIEHHBIE
CHJIBHO OTJIMYAIONIMMUCS CTPYKTypaMH o —,f— W y— (a3 U MOSBIEHHE B CBA3H C ITUM

HOJIMKPUCTAIUINYHOCTH B HU3KOoTeMIepaTypHoii obnactu Cu, .Ni, .S B ee HOBBIX (azax.
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XULASO
Cu1.95Nig0sS KRISTALININ FAZA KECIDLORIND® TERMODINAMIK
PARAMETRLORIN MU9YYON OLUNMASI
Oliyev F.F., Damirov Q.M., Agayeva U.M., Mustafayev X.A., Agayeva R.S., Valiyeva B.A.

Acar sozlar: faza kegidi, flukutasiya, daxilolma funksiyasi, entropiya, entalpiya
Cul.95Ni0.05S kristalinda faza kegidlorindo (FK) diferensial termik analizin (DTA)
noticalori tohlil olunmusdur. Onlarin asasinda miioyyon edilmisdir ki, Cul.95Ni10.05S kristalinda
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Onpeodenenue mepmoouHamuyeckux napamempos 6 oonacmu gazoeozo nepexooa 6 Cuy gsNig 0sS

asag1 temperaturlu rombik a-faza 370+-390K intervalinda hegsaqonal B-fazaya, temperaturun
sonraki1 artimi iso yenidon 740+765K kubik y-fazaya kecir vo sxematik olaraq bels tosvir olunur:

0 —> atp —s Pty —s ¥
370+390K 740+765K

Diferensial termik analiz osasinda miioyyon olunmusdur ki, a—f kecidi istiliyin udulmast,
B— kegidi isa istiliyin ayrilmasi ilo miisahids olunur.

SUMMARY
DEFINITIONS OF THERMODYNAMIC PARAMETERS IN THE PHASE
TRANSITION IN Cuy g5Nig05S
Aliev F.F., Damirov Q.M., Agaeva U.M., Mustafaev X.A., Agaeva R.S., Valieva B.A.

Keywords: phase transition, fluctuation, inclusion function, entropy, enthalpy.
X-ray difractometric and differential thermal (DTA) data in phase transitions region in
Cu, 5Niy oS have been analysed. On their based on DTA, it has been revealed that in

Cu, 5Niy oS the low temperature rhombic @ — phase in the temperature range 370+390K
transfers into the hexagonal § —phase, and further in the temperature range 740+765K it
transfers into the cubic y —phase with the schematic:
0 —> oty —> Bty ——> ¥
370+390K 740+765K

By differential thermal analysis data it has been established that a — [ transition is
accompanied by absorption whereas 5 — ¥ transition is by heat exudation.

Daxil olma tarixi:  llkin variant  09.02.2016
Son variant 25.02.2016
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MOXSUSI iDAROEDICININ OPTIMALLIGI UCUN ZORURI SORTLOR
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Sumqayit Déviat Universiteti, dosent
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Sumqayit Doviat Universiteti, magistrant
e-mail: yusivof.o@mail.ru

Agar sézlar: optimal idaraedici, funksional, maxsusi négto

Isdo gecikon arqumentli sistemlordo moxsusi idareedicinin optimallig1 {iciin zoruri sortlor
alinir.

Masslonin qoyulusu. Forz edok ki, idarsolunan prosesin tonliyi

X(t) = f(t, x(t),x(e(t),u(t)), teT =[t,,t ], (1)

X0 =o(1), ted, €[t, —q,.t], (2)

soklindodir. Burada f(t,X,y,u) n- &lgili vektor-funksiyadir vo T xE"xE"xU
¢oxlugunda X vo Y-o goro ikinci tortib, T-yo géro birinci tortib téromolori ilo birlikdo
kosilmozdir; @(t) =t—h(t), h(t) >0, h(t)<L teT, o(t)—J, coxlugunda toyin olunmus
kosilmoz vo iki dofo hisse-hisso differensiallanan funksiyadir; Q, = max h(t); t,,t, geyd

olunmus odadlordir; idaraedici u(t) funksiyas1 T -do toyin olunur, hissa-hisso kosilmoz, hisso-

hisso differensiallanan vo gqiymotlori U < E? coxlugundan olan funksiyadir (belo funksiya
miimkiin idarosedici adlanir).
Forz edok ki, (1)-(2) mosolosinin T -do hor bir miimkiin U(t) idareedicisino uygun

yegana X(t) halli var.
S(u) = d[x(t)] €)
funksionalini toyin edok. @(X) E"-do toyin olunmus iki dofd kosilmoz differensiallanan

funksiyadir.
Masala belo qoyulur: elo (U(t), X(t)) ciitii tapin ki, (3) funksionali minimum qgiymat alsn.

Bu sorti ddoyon U(t),t € T idaroedicisine optimal idaroedici deyacayik

H( X y,u,p) =yt X y,u)
funksiyasmi quraq. Burada (' ) transponirs isarosidir. N &lgiilii () vektor-funksiyasi

y (1) =—H, (t, x(t), y(©),u(t),w () = F(OH, (5, x(s), y(5),u(s).w (9)) _,, @
y(t) =—@,[x(1)] (5)
mosalasinin hallidir, Y(t) = x(t —h(t)),
_J&(0), o(t) <t < a(t),
r(t)_{ t, o(t)<t<t, ©

£(t) — o(t) funksiyasinin torsidir.
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Tutaq ki, u(t),t €T optimal idarsedicisidir. Malumdur ki, [1] u(t) (1), (2) masalasinin
X(t) va (4), (5) masalosinin (1) halli ilo birlikde maksimum prinsipini

H (t, x(t), y(0),u(t),w (1)) = max H (£, x(1), y (1), Sy (1)), teT (7)
O0domolidir.
Torif. VteT, T iigiinelo Q(t) cU ¢oxlugu varsa ki,
H (6, x(t), y(1), 9w (1)) = H(t, (), y(),u(t),w (1)) (8)

miinasibati 6donilir, onda deyirlor ki, U(t) idarcedicisi T, ¢oxlugunda Pontyagin monada

moxsusidir. Bu zaman forz olunur ki, Q(t)\{u(t)}=J, teT,. T, ¢oxlugunun ndqtolorino
moxsusi noqtalor deyilir [2,3].
u(t) funksiyasiin 7,4, & parametrlori ilo iynavari variasiyasini
u(t), tgfr,z+e¢
ultr. 9=y, = O T ®
G telr,t+¢)
vo U_(t) funksiyasinin iynovari variasiyasini

. [t67.9.0,0]=u_,(t) = {”8(2’ ) g[[ggjj)] )

£>0,0>0,7,0€[t,,t],7+e<t, 8+ <t kimi segsok, onda (3) funksionalinin artimi
asagidaki kimi olar:

A.S(U)=S(U,,8)-SU) =[A,H@)e+A,H(@)5]-
—%[a(r, Re? +2b(r,9;0,w)ed +a(0,w)5°]+n(e, o),
burada
A, 9) = 270 A, 1 () + L AHOL

b(z,9;0,0) =R(r,%;60,w)—R(r,u(r);3,w) + R(z,u(zr);0,u(d)) -
~R(z, % 4,u(9)); z(t)
2(t)=—H,, Oz@t)-r®H,, (r(t))z(r))—[H, )+ 2()H,, (r{t))]A{1) -
—H,, (OA(o(t)) - r(OH, (r{))A(r(t)), teT,

Z(tl) = _q)xx[x(tl)]ﬂ’(tl) )
2(r) =2(6 +0) + A H, (7) +6,(2)AH (7)),

5.(0) = {1, h(t) =0,
0, h(t)>0,
mosalosinin, A(t) iso
At) = H, AW +H, OA(ot)), te(r t],
At;7,9)=0,ted, V[t,, 1),
A7, =Ar+0; 7,9) =A,f(7)
Ay f() = T(z,x(2), y(2),9) - (7, X(2), y(7),u(7))

masalasinin hoallidir.
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R(z, $t,u) =z, (t; 7, 9) F(t, x(t), y(t),u) +w'(t) T (t, x(t), y(t),u) x
x Az, H+y' O F, ¢ xW), yt),u) X ()7, ).
Teorem: Tutaq ki, 7 vo 6 U(t) idaroedicisinin moxsusi ndqtaloridir. Onda bu
idaraedicinin optimal olmasi ii¢iin

a(r,9) <0, a(d,w) <0, (12)
b(z; %6, 0) <./a(z,9)-a(b, w) (13)
sartlorini 6demasi zaruridir, burada 4 € Q(t), w € Q(H),F = u(r) w=u(r).

Isbati. 7 vo @  noqtolori U(t) idaroedicisinin moxsusi ndqtolori oldugundan
AH(7)=0, VI3eQt),4=u(r), AH@B)=0, VoeQl), o=u(@). u(t)
idaraedicisi optimal idaraedici oldugundan (11) barabarliyinden aliriq ki,

a(r,9)e* +2b(r, 30, w)ed +a(l, w)o” <0.
Bu boraborsizliyin [V £ >0, 6 >0 iigiin 6donmosi iigiin zoruri vo kafi sort (12), (13)

barabarsizliklarinin 6doanmasidir. Teorem isbat olundu.
Natica. Ogor 7 vo 6 U(t) idarsedicisinin moxsusi noqtolori vo a(o,9) =0,

V3eQ(t),3=u(r), a(@,mw)=0, Yo eQ(0), ®+#u(f) iss onda homin idarsedicinin
optimal olmasi tigiin
R(z,% 6, ®)+ R(r,u(r); 8,u(0)) < R(z,u(7r);0,w) + R(z,%6,u(d))
barabarsizliyinin 6donmasi zoruridir.
Teorem. Tutaq ki, 7,,7,,7, u(t), t €T idaroedicisinin moxsusi ndqtoloridir. Onda bu
idarsedicinin optimal olmasi {igiin asagidaki sortlorin 6donmasi zoruridir:

Ogor1) b, >0,b,>0,b,, >0 iso,onda &, <0,a, <0, a, <0;

13 —

b’ —aa, <0,b’—aa, <0, b}, -aa, <0,
12 13 23a1<\/( a1a3)(b122_ala2)’

ab, < (0 -aa)b; -aa,).
2)b, < blSSO b,, <0isoonda & <0, a,<0,a, <0;
3) 12>0,b >0 b,,<0isoonda a <0, a,<0,a, <0
—aa,<0,b’—aa, <0,

b, — by, </(b3—-aa) 0, -aa,),
ab’,—2b. b b, +ab’ <0,

13 —

a,(ab,, b by) <a, (a3, —bl)(abl — 20,6, b,, +a,07)
abZ —2b.b b, +ap? <0.
Burada a = a(Ti,Lgi), bij = a(ri,z9i; Z'j,z9j), 1, j =1,3. Teoremi yuxarida alinmis naticolors

analoji olaraq isbat etmak olar.
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PE3IOME

HEOBXOJUMBIE YCJIOBUS JIJIs1 OCOBbIX YIIPABJIEHUI
HOcughoe b.M.. Mameoosa D.B.

Knrwoueswvie cnosa: onmumanvroe ynpagienue, (hyHKYUOHA, 0C06As MOUKA.

B pa60Te MMOJIYYCHBI HeO6XOI[I/IMBIe yciaoBuAa IS ONTUMAJIBHOCTHU 0COOBIX ynpaBneHI/Iﬁ B
CHUCTCMaAx C 3ala3/IbIBaHHCM.

SUMMARY
SPECIAL CONTROL OPTIMUM FOR THE NECESSARY CONDITIONS
Yusifov B.M., Mamedova F.V.

Key words: optimal control, functional, special point

At the work is given argumentation systems of special control optimum for the necessary
conditions.
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O 3ATAYE HEUMAHA JIJIA JUIMIITUYECKAX YPABHEHU BTOPOT'O
MNOPAAKA B HEOI'PAHUYEHHBIX OBJIACTAX THITA CJIOA

ACJTAHOB TAMUAYJIJIA UCPA®WUII oray
Hnemumym Mamemamuxu u Mexanuxu HAHA, 3aedyrowuii omoenom, npogeccop
CYJEUMAHOB CEMYP DJIMAH oruay
Azocabedunckuil gpunuan Azepoaiodcanckoeo 20cyoapCmeeHH020 nedd202udecko2o
VHUBepcumema, OOyeHm
JAJAIIOB UYNHI'U3 3ABYJLJIA oray
Ulemaxunckuti gpunuan A3epbatiorncanckoo 20cy0apcmeeHHo20 nedazocutiecko2o
VHUBepcumema, cm. npen.
e-mail: aslanov.50@mail.ru

Knwuesvie cnosa: snnunmuueckoe ypasnenue, 3aoaya Hetimana, obnacmv muna cios,
00600wenHoe pewenue, unmezpan upuxie.
B Oannoii pabome paccmampusaemcsi 3adaua Hetimana Ons 9a1unmuueckoco ypagHeHus.
8MOP0O20 NOPAOKA 68 HEeOSPAHUYEHHLIX obnacmsax muna cios. Mcciedyemcs cywecmeoganus u
ACUMNMOMuUYECKoe C80UCMEa 0O0OWEHHO20 peuleHUst NOCMAGIEHHOU 3a0a4u 6 NPOCMPAHCMBEAX
muna Cobonesa. Ilpu neKomopwix yCi08UsAX 00KA3bl8AemCcs meopema 00 IKCNOHEHYUATbHOM
yovisanuu 0000weHHo20 peuwtenus. B ycnosusx wuexomopoti enaokocmu  Ko3puyuenmos
Jokazvleaemcst meopema o0 cmadbunuzayuu peweHuil Oawnou 3aoauu. Cmaburuzayus
npoucxooum  co  CKOpOCmvio  KeaopamuyHnou  cmenenHocmu. Eciu  kosppuyuenmor
YOO08IemBopsom HeKOmopuvle OONOTHUMENbHbLE YCII08US, O MOXCHO OOKA3AMb, YMO UHIMeSPal
Hupuxne 0bobwennoco peuwienus OaHHOU 3a0a4u umeem NoKazamenbHvle CMeneHu YOblaHusl.
Hawu pesynomamul 6 pside ciyuaes ycuausaiom u 000owarom pesyibmamsl paHee u3gecmHulx
pabom.
Kniouesvie cnosa: asnnunmuueckoe ypasuenue, 3a0ada Hevimana, obnracme muna cios,
0006wennoe peutenue, unmeepan /upuxie.

Paccmorpum  croit H={ZZZ=(Zl,22,...,Zn+1,...,2n)}, X=(X1,X2,...,Xn),
2=(21,2;,-2,)€R" Y=(Y0, VoY) = (20 Znizr o Zn ) €Q, e Q-

k o o
orpanndenHas oomacte B R" . O6macte (2 mpenmosmaraercs Takoi, YTO B HEH CIPaBEIIHMBO
HepaBeHCTBO [lyaHkape.

B o6Gmactu I1=R" x Q pacemorpum ypaBHeHme

kg ou nof.
—a(z)—=f,(z2)+> — 1
i%lazi u( )621- O( ) Eazi ( )
¢ kpaeBbM ycinoBreM Heiimana na 02 (O€2 - rpanuna obnactu Q)
@_u =0, )
aV oQ

rae V BHemHel koHOpManu kK OC2.
VYpasuenue (1) Oyznem cunuTaTh SJUTUNITHYECKUM, T.€.
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O 3a0aue Hetimana o5 snaunmuyeckux ypasHeHull 6mopo2o nopsoka 8 Heo2paHudeHHbIX
obracmsax muna cnos

2
ay| A" < Za”( )4, <8yl zeTl, AeR™,
i,j=1
O<a, <a,, a,a,=const, a;(z)=a;(z).
B kauectBe pemenus 3amaun (1), (2) Oymem paccmaTpuBaTh OOOOIIEHHOE peIIeHHUE.
O606mennpM  pemenneM 3amaun (1), (2) HazoBeM (yHKIHIO u(z) TaKkylo, 4TO

( )EW2|OC( ) 1

ik oy ou
(Ya @Y Mg =3t Wz + [ 1,(2w(2)d 3
!{i,j:lau (2)62| 82, IJ‘;I—]_ 8Z| Z+I ) ‘ ( )

npu 000 (,V( )€W21|oc( )

Oysan U(2) €W (IT). ecmn O(x) u(z) €W (IT) npm mo6oit (x) e C*(R").
n 82

Yepes A, o6o3naunm omeparop A; = 2—2

i=1 azi

B pabore nokazaHa ciemyromias OCHOBHasI TeOpeMa.

Teopema 1. Ecu Vuel, (H), U(Z)— 0006mennoe pemenune 3anaun (1), (2) 8 11,

fo (Z), fi (Z) HMMEIOT KOMITAKTHBIA HOCUTENb, TO IIPH ‘X‘ > H =const

u(z)=u(x)+uo(2). (4)
rae Ay u(x)=0, [[Vul’dz <00 u
I
[uZ(z)dz+ [|Vu,(z)*dz<CR™®. 5)
IX>R IX>R

3neck 44 > 0— HaumeHbIIee COGCTBEHHOE 3HAYCHUE 3a1aUN

82

Z—+ =0

= oy}

5 (6)
Ao

av oQ

T = ,y)dy .
Z[OKa?»aTCHBCTBO OJIOJKUM U(X) mesQE[U(X y) y

Jlerko m0Kazath, 4TO BCIEACTBHE YCIOBHS (YHKIMS U(X) rapMoOHUYEcKas pu ‘X‘ > H

51
ﬂVu\de = I\Vu\zdz. @)
I I
[Mocrosuayro H mocrarouno cumrars Takoi, 4to mpu ‘X‘ > H npapas wacts ypasrenus (1)
€CTb HYJIb.
TTomoxum U (Z) = U(Z) — u(x). 3amMeTuM, 4TO

[[Vug(z)°dz <0, ug(x,y)dy =0, ®)
Il Q
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AUO(Z)= O npu ‘X‘ >H. 9)
U3 (8), (9) ciemyer, uro npu mourd Beex X € R

ou
[[Vu"dz="[u,=2ds,dy. (10)

2R =R OV

13 (10) u u3 HepaBeHcTBa [lyankape nomyumum:
R)= [[Vu,['dz<u™ | UO%dsxdy R (11)
2[R |Z[=R v H

WuTterpupys HepaBeHcTBo (11), momyunm:
J(R)<I(H e Re
Orcrona u u3 HepaBeHcTBa [lyankape

ufudys f[ jz 12)

Qi=n+l
caenyer (5).
Teopema 2. Eciu VU(Z) el, (H), u(z)— 0006mmennoe pemenue 3anaun (1), (2) B 11,

fo(z), f;(z)=0 npu x> H =const, n=2

la;(2)- 8| < @fx]). i, j=01....2+k, (13)
rie a)(t)— yObIBaroIas (yHKIUs, TaKas, 4ToO J-a)(t)jt <00, TO U(Z)= C+ V(Z), rue V(Z)
H
TaKOBa, YTO
ﬂVv\zdz <CR™2. (14)

lz]>R
I[OKaSaTeJ'II)CTBO. U3 ypasrenus (1) ciemyer, uro npu oyt Beex R Takux, uro R > H
au ou ou _\ou _ou
| Z i(Z)——dz= [ u_—dsdy= [ (u-U)_—ds,dy+ [ U—dsdy.(15)
>R iIL 2; 01,  p OV xR v xR OV
Orcrona u u3 (13) nonyyaem

- colpe’<|

J 1+ (R ))dsxyj +

gl G gma] o

ju X, y)dy . 3amernm, uto J. —dS Ay = .[ %udsxdy ipu oot T > R

s =R X=T

au
ar

f

X=R

roe U =

3amMeTuM, 4TO
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XULASO
QEYRI-MOHDUD ZOLAQ TIPLI OBLASTLARDA IKINCI TORTIB ELLIPTIK
TONLIKLOR UCUN NEYMAN MOSOLOSI HAQQINDA
Aslanov H.L., Siileymanov S.E., Dadasov C.Z.

Acar sozlar: elliptik tonlik, zolaq tipli oblast, Neyman masalasi.

Mogqalodo sonsuz zolaq tipli oblastlarda ikinci tortib elliptik tonliklor iiciin Neyman
mosalasing baxilir. Qoyulmus masslonin Sobolev tipli fozalarda timumilosmis, hallinin varligi vo
asimptotik xassosi todqiq edilir. Miioyyon sortlor daxilindo masolonin iimumilogmis hallinin
eksponensial siiratlo azalmaya malik olmasi haqqinda teorem isbat edilir. Elliptik tonliyin
omsallarinin miisyyon hamarliq sortlorini 6dodiyi halda mosslonin timumilogmis holli iiglin
kvadratik qiivvat soklinda sabito stabilizasiya olunmasi haqqinda teorem isbat edilir. ©msallar
izorino sortlori daha giiclii sortlorlo ovoz etmokls, hallin Dirixle inteqralinin {istlii azalmaya
malik oldugunu alirig. Almnmis naticolor bu istigamotdo olan bozi molum naticolori
timumilosdirir:

SUMMARY
ON NEUMAN’S PROBLEM FOR SECOND ORDER ELLIPTIC EQUATIONS IN
LAYER TYPE UNBOUNDED DOMAINS
Aslanov G.1., Suleymanov S.E., Dadashev Ch.Z

Key words: elliptic equation, layer type domains, Neuman's problem.

In unbounded domains of type “layer” we consider Neuman’s problem for a second order
elliptic equation. The theorems on the existence of the generalized solution and on asymptotic
behaviors of this solution are proved. In these papers, usually it was supposed that such a
solution has a Dirichlet’s limit inteqral.

Note that the behavior in the layer qualitatively differs from the behavior of solutions of
the on equation in a cylinder. In Neuman’s problem, for instance, in the cylinder, the solutions
stabilization to the constant holds with exponensial velocity, but in layer only with power
velocity.

Daxil olma tarixi:  Ilkin variant  26.01.2016
Son variant 25.02.2016
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appretlar, plastifikatorlar, mohkomlik haddi

Komporzisiyalarin tarkibindaki doldurucunun migdarint dayismoaklo mexaniki gostoricilori
tadqiq edilmisdir. Alinan naticalar gostorir ki, tamiz polietilena 60%-2 qadar alunit siixuru alava
etmakla onun méhkamlik haddini 10.5 MPa-dan 12.5 MPa-a gador, silisium gili alava etmakls isa
mohkamlik haddini 12.9 MPa-dan 16.7 MPa-a gadar yiiksaltmak olur.

Sonayenin miixtslif saholorinds plastik kiitlolorin genis totbiq edilmasi bir sira problemlorin
miivoffaqiyyatlo halline imkan yaratmaqla yanasi, bir sira yeni problemlorin yaranmasi meydana
cixir [1].

Belo problemlordon biri do istifado olunmus polimer materiallarin tullantilariin
mogsadyonlii utillogdirilmasidir. Polimer materiallarin oksoriyysti istifado edildikdon sonra
tokrar emala yonoldilmosindo hololik bu tullantilarin utillogdirilmo problemlori masalalori
Oziiniin tam hallini tapmay1b[2].

Bu baximdan, maraq doguran masalalorden biri polimerin istehsali, emal1 va gablasdirilmasi
zamani yaranan tullantilarin somorali istifade imkanlarinin arasdirilmasidir. Belo tullantilardan biri
yiiksok tozyigli polietilenin istehsali qurgusunda iso salindigdan sonra normal texnoloji soraito
cixarllanadok  Standarta uygun olmayan vo amalo golon polietilen atqilaridir Standarta uygun
golmoyon aralig mohsul olan bu kiilgolor qurgudan gotiiriildiikdon sonra totbiq sahasino malik
olmadigindan oksor hallarda yandirilmaqla zorarsizlogdirilir. Belo hal iso otraf miihito ciddi monfi
tosir gostorir. Bu sahads totgiqatlarin aparilmasina boyiik ehtiyac duyulur [3].

Bir sira Olkolordo aparilan aragdirmalar noticosindo miioyyon edilmisdir ki, diizgiin
yanasma torzi totbiq edilorsa, polimer tullantilarinin bir ¢oxu, xiisuson, termoplastlar, miixtolif
momulatlarin hazirlanmasi tiglin istifado olunan kompozisiyalarin torkibino qatila bilor [3.4].
Kompozisiyalarda polimer materiallarina miixtolif név doldurucu vo olavalor gatilmas: bu
problemin halline imkan yaradir.

Istehsal olunan polimer materiallarina miixtolif olavolor qatmaqla kompozision
konstruksiya materiallarinin hazirlanmasi, istifade olunmus polimer tullantilar1 osasinda
keyfiyystli kompozisiya materiallar1 yaratmaqla, onlarin tokrar istehsala qaytarilmasi va polimer
kompozisiya materiallarinin totbiq sahalorinin genislondirilmasi aktual hesab olunur.

Polimer materiallarinin istehsalinin artmasi ilo borabor onlarin tullantilarinin migdart da
coxalir. Naticads ekoloji tarazligin pozulmasina gatirib ¢ixarir.

Polimer tullantilarmin utillogdirilmasi, osason, asagidaki yollarla hoyata kegirilir [4]:
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-polimer tullantilarin tokrar emal edilorak, miixtalif kompozisiyalarda istifade olunmasi ils
keyfiyyatin yaxsilasdirilmasi;

-tullantilar1 moagsadli mohsullara ¢evirmoklo termiki emals;

-polimer tullantilarindan istilik alds etmok mogsadi ilo yandirilmasi;

-polimer tullantilarinin  600°C temperaturda vo bioloji parcalama yolu ilo zororsiz
mohsullara ¢evrilmasi.

Bu gostorilon yollarin igarisindo ekoloji vo iqtisadi cohotdon olverislisi polimer
tullantilarinin tokrar emal1 hesab olunur.

Polimer tullantilarinin tokrar emala hazirlanmasinda

- qarisiqglardan tomizlonmo;

- xirdalama;

- yuyulma vs ayrilma;

- qurudulma;

- donavarlosdirmo proseslori hayata kegirilir.

Proseso hazirlanan polimer tullantilart bu morhalalordon kegandan sonra tokrar emala
verilir. Tobii Ki, istifado olunmus polimer materiallar ssasinda hazirlanmis kompozisiyalar ilkin
xammaldan hazirlanmis kompozisiyalarla miigayisads fiziki-mexaniki keyfiyyatlorina goro geri
galir.

Lakin bu tullantilara mineral doldurucular, plastifikatorlar, appretlor vo digar olavalor
gatmagla onlarin osasinda keyfiyyotli xassaloro malik kompozisiya materiallari hazirlamaq
mimkiin olur.

Sonayeds istehsal olunan polietilendon omolo golon tullantilarin osasinda genis ¢esidli
kompozisiya materiallarinin hazirlanmasina dair tadgigatlar aparilmaqdadir [4,5].

Tacriibi olaraq, kompozisiya hazirlamaq {igiin doldurucu kimi alunit mineral siixurundan
vo Superfosfat zavodunun araliq mohsulu olan silisium gilinden istifade olunmusdur. Isladilon
mineral doldurucular ilkin olaraq emaldan kegirilmisdir. Doldurucularin torkibinde nomliyin vo
miixtalif qarisiqlarin olmasi, eloca da disperslik haddi kompozisiyanin keyfiyyatina shamiyyatli
daracads tasir edir, ona gora do doldurucular 300-350°C temperaturda vakuum-sorucu skafda
sabit ¢cokiya gotirilonadok qizdirilaraq qurudulmus vo fraksiyalara ayrilmigdir.

Keyfiyyatli kompozisiyalarin alinmasinda osas sortlordon baslicast komponentlorin bir-
birino tam uyusmasinin tomin edilmasidir. Molum oldugu kimi, doldurucularin motrise daxil
edilmasi yollarindan biri do vardslomas yolu ilo qatilmasidir. Kompozisiyalarin hazirlanmas ii¢iin
“BK-6" markali vordonadon istifado olunmusdur. ©vvoalcodon tolob olunan nisbotdo ¢okilmis
polimer vo mineral doldurucu niimunslori 140-150°C temperatura qodor qizdirilmis vordonayo
hissa-hissa verildikdon sonra homogen kiitls alinana qador proses davam etdirilir.

Bundan sonra “T1-483” markali press altinda 150°C temperaturda sixilir vo 16vhalor alinir.
Hazirlanmis 16vhoalor xiisusi forma bigaqgla tolob olunan standart dlgiido kosilorok niimunslorin
fiziki-mexaniki gostoricilari toyin olunur.

Todqgiqat  {iglin hazirlanmis kompozisiyalarin torkibine dair molumatlar cadveolds
verilmisdir.

Kompozisiyalarin torkibindoki doldurucunun miqdarimi doyigsmoklo mexaniki gostericilori
todqiq edilmisdir. Alinan noticalor gostorir ki, tomiz polietilena 60%-o godar alunit siixuru alavo
etmoklo mohkomlik hoddini 10.5 MPa-dan 12.5 MPa-a qodar, 3 kiitlo% miqdarinda mogsadli
olaraq sintez olunmus appret (malein anhidridinin vinilasetatla sopolimeri) olava etdikdo
mohkamlik haddini 11.0 MPa-dan 13.4 MPa-a gadar, doldurucu kimi silisium gili alave etmaklo
mohkomlik hoddini 12.9 MPa-dan 16.7MPa-a qodor, appretin istiraki ilo iso 13.9 MPa-dan 17.2
MPa-a gador yiiksaltmok miimkiin olmusdur. Bu zaman biitiin niimunalords nisbi uzanmanin
azalmasi miisahido olunur.
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otraf miihit: iglonilmis polimer materiallarinin utillosdirilmasi yollart

Kompozisiyalarin fiziki-kimyavi gostaricilori

Sira | Kompozisiyanin torkibi | Mdoéhkamlik haddi Nisbi uzanma I9AG

Ne (%) (Mpa) (%) g/10 daq

1 2 3 4 5
YTPE — 60 %

1 Alunit — 40% 10.5 43 0.7
YTPE — 50 %

2| Alunit - 50% 11.4 29 05
YTPE — 40 %

3 | Alunit— 60% 125 21 02
YTPE — 60 %

4 | Alunit -40% 11.0 40 0.3
Appret* — 3%
YTPE —50 %

5 | Alunit —50% 11.7 38 axmadi
Appret* — 3%
YTPE — 40 %

6 | Alunit—60% 13.4 39 axmadi
Appret* — 3%
YTPE — 60 %

| Silisium gili— 40% 129 34 03
YTPE —50 %

8 | Silisium gili— 50% 14.4 26 0.2
YTPE — 40 %

% | silisium gili— 60% 16.7 23 0.2
YTPE — 60 %

10 | Silisium gili —40% 13.9 36 axmadi
Appret* — 3%
YTPE - 50 %

11 | Silisium gili— 50% 15.8 35 axmadi
Appret — 3%
YTPE - 40 %

12 | Silisium gili— 60% 17.2 28 axmadi
Appret* — 3%

Kompozisiyalarin tadqiqi. Beloliklo, aparilmis todqiqatlar gostarir ki, polietilena doldurucu
vo miivafiq appretlor olavo etmoklo xassolori miioyyon hodds dayison polimer kompozisiya

Appret*-malein anhidridinin vinilasetatla sopolimeri

materiallarin hazirlanmasina imkan yaranir.

miioyyonlosdirilmisdir.

Hazirlanmig kompozisiya materiallari

su-kanalizasiya sistemi

Islonmis polietilen va alunit, silisium gili asasinda hazirlanmis kompozisiya materiallarinin
xassolori totqiq edilmis vo miixtalif konstruksiya hissolorin hazirlanmasi ii¢lin yararlt olmasi

konstruksiya

hissolorinin hazirlanmasinda istifado olunmasinin miimkiinliiyii tévsiye olunmusdur.
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PE3IOME
OKPYXKAIOIIASA CPEJA: METOAbI YTUJIN3AIIUU NCITOJIb30BAHHBIX
INOJMMEPHBIX MATEPUAJIOB
Jcagpapoe B./[nc., Axmedoea P.P, Auwyposa H./]., babaeea I'.P.

Knrwoueevle cnosa: nonumepnvle omxoovl, NOAUMEPHLIE KOMNOSUYUOHHbIE MAMEPUAbl,
MUHEPAIbHble HANOJIHUMeNU, annpemovl, Hniacmugukamop, npeoei
NPOYHOCMU.
beut  wcciienoBaHbl MEXaHWYECKHME XapaKTEPUCTHKUA TIPH H3MEHEHHH KOJIMYECTBa
COJICpKAHUsl HAMOJHUTENS KOMITO3MIIMKM. Pe3ynbTaThl MOKa3bIBAIOT, YTO MpU JTOOABICHUH K
YUCTOMY MONMATWIEHY A0 60% adyHUTOBOW PyJbl MOKHO YBEIUYHMTh MHpPENesa MPOYHOCTH OT
10,5 MIla no 12,5 MlIla, npu nob6asiennn kpeMHUueBO# riuHbI — OT 12,9 MIla no 16,7 MIla.

SUMMARY
ENVIRONMENT: THE UTILIZATION METHODS OF USED POLYMER
MATERIALS
Jafarov V.J., Ahmedova R.R., Ashurova N.D., Babaeva G.R.

Key words: plastic waste, polymeric composites, mineral fillers, a plasticizer, ultimate

strength.

The mechanical indicators have been investigated with changing filling doze in
composition content. Approximately adding 60% alunit rock to the fresh polymer it can increase
its ultimate strength from 10,5 MPa to 12,5 Mpa, but in silicon clay from 12,9 MPa to 16,7 MPa
are shown in the result.

Daxil olma tarixi:  Ilkin variant  10.11.2015
Son variant 18.01.2016
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Agar sozlor: 2.3-dimetilfenol, 2.4-dimetilfenol, etanol, katalizator, alkilloasmo
Miixtalif katalizator,o ciimladon ferritlar, seolitlor vo onlarin modifikasiya olunmus niimu-
nalorin istiraki ilo 2.3- va 2.4-dimetilfenollarin etanolla alkillosma reaksiyasinin naticalori
verilmig va katalitik proses saraitinda bas veran asas va yan ¢evrilmalor miiayyan edilmisdir

Fenolun metil- vo etilli garisiq toromolorinin sintezi sahasindo aparilmis todqiqgatlar ¢ox
mohduddur. Lakin bu alkilfenollarin alinmasi xassolorinin todqiqi vo istifado saholorinin arasdi-
rilmas1 miiasir neft kimyasinin nozari vo praktiki saholorinin daha da genislonmasina 6z t6hfasini
vero bilor. Umumiyyatlo, bu alkilfenollar kicik vo orta tonnajli kimyamin miihiim
yarimmohsullarina ¢evrilo bilorlor. Bu birlosmalarin istifado ¢esidinin durmadan artmasi barada
elmi adabiyyatda molumatlar vardir [1-2]. Qeyd edilir ki, etilkrezol va etilksilenollar polimerlor
kimyast {igiin maraqli monomerlordon olaraq, molekulunda bir ne¢o foal morkozin olmasi
hesabina yiiksok adgeziyaya vo fiziki- mexaniki xassoloroe malik olan polimerlorin alinmasina
imkan verir. Digor torofdon, bu birlogsmolor miixtolif vitaminlorin (B3, E) dorman
preparatlarinin, pestisidlorin, otirli maddoslorin, yanmayan funksional mayelorin alinmasinda da
istifado olunurlar [3-4].

Magqalods 2.3-, 2.4- vo 3.4- dimetilfenollarin etanolla alkillosmo reaksiyasinda miixtolif
kata-litik sistemlorin xassoalorinin Oyronilmosi vo se¢ilmis Kkatalizator istiraki ilo yuxarida
gostorilmis dimetilfenollarin alkillogsmo reaksiyasinin otrafli tadqiqinin noticalori verilmisdir.

Dimetilfenollarin etanolla alkillosmo reaksiyasi torponmoz layli katalizatoru olan
stasionar rejimli reaktorda todqiq edilmisdir.Tocriibalor 1 saat miiddotindo aparilmis, alinan
mohsullar soyudularaq separatorda ayrilmis vo xromotoqrafik yolla xrom-5 cihazinda analiz
edilmigdir. Analizin soraiti asagidaki kimi olmusdur.T-133°C, heliumun sorfi 80ml/doq,
detektor-katarometr. Maye faza dimentilftalat (18kiitlo%) dasiyici xromosorb W. Analizds nisbi
xata 3.0% olmusdur.

Katalizator kimi ferritlordon, seolitlordon vo onlarin bozi modifikasiya olunmus
niimunslarinden istifads edilmisdir. Todqiqatlar 2.3- vo 2.4- dimetilfenollarin misalinda aparil-
migdir.

2.3- dimetilfenollarin etanolla alkillosmo reaksiyasinin tadqiqinin naticalori 1 sayh
cadvalds 2.4- dimetilfenolun etanolla garsiligl tasiri reaksiyasinin naticolari isa 2 sayli cadvalda
verilmisdir.
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Cadval 1
2.3-dimetilfenolun etanolla alkillasma reaksiyasinin naticalori
T-350°C, v- 0.6 st !, v=1: 0.75 mol/mol
Ne Katalizator 2.3- Cevrilmis 2.3- dimetilfenola gora hesablanmis reaksiya
dimetil- mohsullarinin ¢iximi, %
fenolun 2.3- 2etil-5.6- | 4-etil-2.3- | 2.4-dietil-
konversi dimetilfenolun dime- dimetil- | 5.6-dimetil-
yasl, etil efiri tilfenol fenol fenol
%
1 FeFe,O4v-AlyO3 46.5 3.0 90.0 3.0 1.5
2 CoFe,04-v-Al,O3 41.0 2.5 91.6 2.5 1.2
3 PdCaY 54.0 2.0 89.0 4.5 2.6
4 OMNIKAT-210 P 67.5 - 74.4 15.5 6.8
5 Pd-ZSM-5 50.0 3.5 80.0 10.0 4.5
6 N;,H-mordenit 49.0 2.0 92.0 2.0 1.5
Cadval 2
2.4-dimetilfenolun etanolla alkillogsmoa reaksiyasinin naticalori
T-350°C, v- 0.6 st !, v=1: 0.75 mol/mol
No Katalizator 2.4- Cevrilmis 2.4- dimetilfenola gora hesablanmis reaksiya
dimetilfe- mohsullarinin ¢iximi, %
nolun 2.4- 2-etil-4.6- | 2.3-dietil- | 2.5-dietil-
konversi- | dimetilfenolu | dimetilfeno 4.6- 4.6-
yas1,% n etil efiri I dimetilfeno | dimetilfeno
| |
1 | FeFe,04v-Al,O3 49.0 2.5 91.5 5.1 -
2 | CoFe;04y-Al,O3 42.5 2.5 93.0 4.5 -
3 PdCaY 55.0 1.0 89.0 6.0 2.0
4 | OMNIKAT-210 67.5 - 75.0 14.5 55
P
5 Pd-ZSM-5 55.0 4.0 82.0 9.0 3.6
6 N;,H-mordenit 50.0 1.5 94.0 2.5 0.5

2.3- dimetilfenolun etanolla alkillosmo reaksiyasinin naticolorindoen aydin olur ki,
reaksiyanin asas mohsulu istifado olunan katalizatorun torkibindon asili olmayaraq 2-etil5.6-
dimetilfenoldur. Alinan alkilatlarda 4-etil 2.3-dimetilfenola, 2.4-dietil-5.6-dimetilfenola va 2.3-
dimetilfenolun etil efirino rast golinir. Cox gliman ki, katalitik proses zamani asagidaki
cevrilmoalar bas verir.

Magsadli mohsula gors reaksiyanin selektivliyi asagidaki sira lizro azalir.

Ni,H-mordenit>CoFe;04-y-Al,O3 >FeFe;04-y-Al,0s>PdCaY, Pd-ZSM-5 > OMNIKAT-210 P.

Baslangic 2.3- ksilenola goro hesablanmig 2-etil-5.6-dimetilfenolun  ¢iximi  iso
katalizatorlar ~ {izro gostorilmis siraya osason artir. (sokil ) CoFeyOy4-y-Al,O3<Pd-ZSM-
<FeFe,04-y-Al;03<Ni,H-mordenit < PdCaY < OMNIKAT-210P .

Goriindiiyl kimi, bu reaksiyada on yiiksok foalliga malik olan (48 %) krekinq katalizatoru
moqsadli mohsula goro, on asagi selektivlik (74.4 %) nlimayis etdirir. Mogsadli mohsula goro, on
yiiksok selektivlik (92.0 %) gostoran Ni, H- mordenit istiraki ilo alinan 2-etil-5.6- dimetilfenolun
ciximi 45.1 % -dir. Yiiksok selektivlik niimayis etdiron ferrit katalizatorlarinda ¢ixim 38.0- 41.9
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%. OMNIKAT-210 P katalizatoru soviyyasindo foalliq gdstoran PdCaY seolitindo iso magsadli
mohsula gors, selektivlik 89.0 % olur.

Etilksilenolun digor alinan izomeri 4-etil-2.3- dimetilfenola goras, selektivlik daha gox
kreking katalizatoru istirakinda oldo olunur. (15.5 %) . Bu katalizator 2.3- dimetilfenolun
dietiltoromasinin alinmasinda da daha ¢ox foalliq gostarir.

CH3 CH3
I

—> CoHs

CHz CH3 CH; CHjs

I I
I I
CoHs
—> C2H5— OH
CH3; CHs

I
CoHs

L, CoHs OH+C,HsOH—

2.4-dimetilfenolun etanolla alkillosmo reaksiyasinin miixtolif katalizatorlar istiraki ilo

todqiqginin naticolorindon aydin olur ki, katalitik proses zamani bir sira kimyavi ¢evrilmalor bag
verir. Bu ¢evrilmolor paralel vo ardicil mexanizm {izro gedir. Paralel mexanizm ksilenol
molekulunda oksigena vo karbona gors, etillosmoni, ardicil sxemo iso 2.4-dimetilfenol
molekulunda karbona gbra mono va dietillosma reaksiyalarini misal géstormok olar.Dediklorimiz
aldigimiz noticolori tam tosdiq edir. Belo ki, alkilatlarin torkibinds 2.4- dimetilfenolun etil efiri,
2-etil-4.6-dimetilfenol, 2.3-dietil-4.6-dimetilfenol vo 2.5- dietil-4.6-dimetilfenol vardir. Bunlar
igarisindo osas mohsul 2-etil-4.6-dimetilfenoldur. Katalitik prosesdo bas veran ¢evrilmolordon
goriindiiyti kimi 2.4-dimetilfenolun orto etil izomeri aromatik niivado ovozetmo qaydasina
Uuygun olaraq amolo golir vo onun selektivliyi kifayot godor yiiksokdir (75.0-94.0%). Todqiq
edilmis katalizatorlarin moqsadli reaksiyan: istigamotlondirmok qabiliyyatlorine goro azalma
sirast asagidaki kimidir.
Ni,H-mordenit > CoFe;04-y-Al,03 > FeFe,04y-Al,03 > PdCaY > Pd-ZSM-5 > OMNIKAT-210
P. Karbona goro ardicil alkillosmoni daha cox siirotlondiron katalizator OMNIKAT-210 P
oldugundan onun monoetil téromonin alinmasinda niimayis etdiyini selektivlik on az 75.0 %
toskil edir.

Selektiv katalitik sistemlor sayilan Ni,H- mordenitdes ardicil alkillosmanin pay1 comi 3.0 %
olsa da 2-etil- 4.6-dimetilfenola géra, onun selektivliyi 94.0 % olur. Baslangic ksilenola gora,
hesablanmis mogsadli mohsulun ¢iximi kreking (50.6 %) vo PdCaY (79.0%) katalizatorlari
istirakinda daha yiiksokdir. (sokil 1.) Umumiyyatlo digor katalizator istirakinda bu gostorici ¢cox
da forgli deyildir (39.5-47.0 %). Onu da qgeyd etmoliyik ki, 2.4- dimetilfenol todqiq edilmis
katalizatorlar istiraki ilo kifayot qodor genis hiidudda konversiyaya ugrayir (42.5 — 67.5 %).
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Todqiqatlar  noticosindo miioyyon edilmisdir ki, katalitik proses zamani etanol
dehidrogenlosmo,dehidrotasiya ~ vo  parcalanma  reaksiyalarina  moruz  galir. Alinmis
katalizatorlarda etanol,dietilefiri, etilen, karbon oksidlorinin olmasi dediklorimizi siibut edir.

C.%

A

60 o

40 - [

20 4

v

123 456 12 3 456
Sakil. Miixtaolif katalizatorlar istirak ilo baslangic 2.3-dimetil-
fenola gora hesablannug 2-etil-5.6-dimetilfenolun (1,2,3,4,5,6)
va ilkin 2.4-dimetilfenola gora hesablanmus 2-etil-4.6-dimetil-
fenolun (1/ , 2/ , 3/ , 4 , 5 ,6/) ciximlar

I
CHs

CHs H+C,HsOH ——
H,O

CHs

CoHs

L CH; H+C;Hs0H

H.O
CHs
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Miixtaolif katalizatorlar istirak: ilo 2.3- va 2.4-dimetilfenollar:n etanolla alkillogsmasi

C2H5 CZHS
|
—> CH; _ OH
I
CHs;
H,O CoHe
!
—»  CHs H
2Hs CHs

Beloliklo, aparilmis todqgiqatlar 2.3- vo 2.4- dimetilfenollarin etanolla alkillosmo reaksi-
yasinda o-etil toromalarin sintezindo daha selektiv katalizator kimi kobaltferrit (CoFe,04vAl,O3)
vo NiH-mordenitin oldugunu gostorir. Homin katalizatorlar uygun olaraq 2etil-5.6-
dimetilfenolun vo 2etil-4.6-dimetilfenolun 91.6-92.0% va 93-94% selektivliklo 38.0-39.5% vo
45.1-47.0% ¢iximla alinmasini miimkiin edir.
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AIKUIUpOsanue.
[MpuBoasTCcs pe3ynbTaThl WCCIEAOBAHHMS pEaKIMW alKWiupoBaHus 2.3- u  2.4-
JTMMETHI(PEHOJIOB 3TAHOJIOM B MPHCYTCTBUU PA3IMYHBIX KATATUTHYECKUX CHCTEM, B YACTHOCTH
(beppHuTOB, IEOTUTOB U UX MOAUDUIIUPOBAHHBIX (POPM.

VCTaHOBJIIEHBI OCHOBHOE M IHOOOYHBIE npeBpamcHusa, HMCIOIMMUE MECTO B YCIOBHUAX
KaTAJIMTUYCCKOTIO ITporecca.
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SUMMARY
ALKYLATION 2.3- and 2.4-DIMETHYLPHENOL ETHANOL IN THE
PRESENSE OF VARIONS CATALYSTS
Agayev A.A.,Shirinova H.N.,Suleymanova P.V.

Keywords: 2.3 dimethylphenol, 2.4 dimethylphenol, ethanol, catalyst, alkylation.

The article is referred to results of investigation of the reaction alkylation 2.3 and 2.4
dimethylphenols with ethanol in the presense of various catalytic systems,in particular ferrite,
zeolites and modified forms.

The basic and side conversion taken place in thea catalytic process conditions are stated.
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B pabome npueeden kpamkuii aumepamypusiii 0030p NO AKMUBHOCMU KOOAIbM
cooepaicawux Kamaiuzamopos 6 peakyuu naposol KOHEepcuu 3manona 8 6000pod. Ha ochose
npPoBeOeHH020 0030pa CUHME3UPOBAHbL KOOAILIM OKCUOHbIE KAMAIU3Amopsvl ¢ 000aéKamu
aceneza, masnusi u yuuka. Iloxazano, umo cummesupo8anHvle KAMAIU3aAmMopvl 0061adaom
8bICOKOU AKMUBHOCMBIO 6 PeaKyuu naposoll KOHEEPCUL dMAHOIA 8 8000p00. Brixoo 60dopoda
Ha U3y4eHHbIX Kamaniuzamopax oocmuzaem 00 70%.

Kak u3BecTHO BOJOPOJ CUMTAETCS TOIUIMBOM OYAYILEro, ¥ B HEAAJIeKOM OyaylmieM OH
CTaHET OCHOBHBIM MCTOYHHKOM 3HEPrUM, TaK KaK MCKOIMAeMbIe Pecypchl OYAYyT HEeIO0CTaTOYHbI
JUIsL  yIIOBJIETBOPEHMSI TJIOOAJBHOTO cHpoca Ha d3Hepruto. IlepcrneKTHBHBIM — METOAOM
NPOM3BOJICTBA BOJOpOJAa SBJISETCA MapoBbli puOpMHHI 3TaHona [1-6]. DTaHOm uMeer
HECKOJIBKO MPEUMYILECTB 10 CPAaBHEHUIO C APYTMMHU ChIPHEBBIMU MaTepualaMy, HO Haubosee
Ba)XHBIM SIBJISIETCS TOJIyYE€HHE €ro U3 BO30OHOBISIEMBIX MCTOUYHHKOB CBIPbSl M, KaK CII€JCTBHE
cHIkeHue BbIOpocoB CO7. DTaHONI UMEET OTHOCUTEIBLHO BBICOKOE COJIEpKaHUE BOJIOPOAA U MPU
€ro B3aUMOJAEHCTBUH C BOJON MOYXHO MOJIYYUTH A0 IIECTU MOJIEH BOJOPOAA HA MOJIb 3TAHOJA.

C,Hs0H + 3H,0 = 2CO, + 6H5

BBICOKYI0 aKTUBHOCTH B PEAKIIMH MApOBOM KOHBEPCHUU ATaHOJA MPOSBISIOT KaTaIlu3aTOPHI
Ha ocHOBe koOampTa [7-11]. B crarbe [7] mpencTaBieHO HCCIEAOBaHUE KAaTAIUTUYECKOU
aktuBHOCTH Co0304 B peaknuu mapoBoro pudopMmuHra >STaHONA. bBBUTH H3YYEHBI TaKkKe
HaneceHHele Ha MgO xkarammzartopsl coctaBa CoO MgO. Tomnbko 00pasiibl, coaepKaime
METAINIMYEeCKHEe  KOOalbT  OKa3bIBAIOTCA  AKTUBHBIMH B peakuud  puQOpMHUHTA.
TepmorporpaMMupoBaHHas IeCOpPOIUsS BOAOPOIA TIOKa3ajia, YTO PEaKIIMOHHAs CMECh OKHCIISET
HEOOJBIIYI0 YacTh METANTMYECKOro KobajabTa 10 Co* Ormpenenena poib Co™ u CoO B
HCCIIETOBAHHOM PEAKIINH.

B pabote [8] peakuuss mapoBoro pudopMHHra 3TaHoja B BOAOPOJ TNPOBOAMIM Ha
HAaHECEHHBIX KOOATBTOBBIX KaTalm3aTopax. Karamu3aTopbl TOTOBWIIM METOJOM MOKpPOH
OPONUTKU KobanbTa Hocutenel tuna ZrOz, CeO; u CeZrO4 ¢ mocneayromuM BOCCTaHOBICHHEM
B Toke Hp pu 677°C. Beuno o6Hapy»keHo, uto obpaser coctaBa 10 % mac. Co/CeZrO4 siBasiercs
3¢ (EeKTUBHBIM KaTalIM3aTOPOM Ha KOTOPOM JocTuraercs KoHBepcuu 3taHosia 100% u BBIXOJ
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Bogopoaa 82% (4,9 mons Ha/mol atanon) mpu 450°C, uto mpeBocxoaut 0,5 mac. % Rh/Al,Os.
[IpenBapuTenbHOe BOCCTAHOBIIEHHWE TpeOyeTcss Al aKTUBAllMM HAHECEHHBIX KOOATbTOBBIX
KaTaJn3aTOpPOB C IICNIbI0 MOBBIMICHHS BbIXoJa Hy B peakiuu mapoBoro pudopMHUHTa 3TaHOIA.
Kpome Toro, obHapykeHO 3HAUUTENbHOE BIMSHHE HOCHUTENS Ha KOOAIbT BO BpEMs MapOBOIO
pudopmunra stanosna. Karanuzatop 10% Co/CeO; nan BBICOKYIO CENEKTUBHOCTH B TO BpeMs
Ipu HU3KOM BbIxoA€ Hy; ¥ HHU3KOW KOHBEPCHMM 3TaHOJA U3-32 IUIOXOM TEPMUYECKOU
crabmipHOCThIO. B otnmmume xk CeO,, Ha karamuzarope 10 mac. % Co/ZrO, Obuia BbICOKas
KOHBEpCHs pU HU3KOM Bbixone Hy u3-3a oOpasoBanust merana. Cunepreruueckuii apdexr ZrO,
u CeO, B cONEUCTBUU BBICOKOW KOHBEPCHUU ATAHOJIA U MOJABJICHUU PEAKIIMA METAaHWPOBAHUS
Habmonanoce, korga CeZrO4 ObUl KCIONB30BaH B KAayecTBE HOCUTENS i1 KoOaibTa. DTOT
cunepruueckoe BiausHue CeZrOs TPUBOAUT K BBICOKOMY BBIXOAY BOJOPOJa IMPU HHU3KOU
temneparype Ha karanmuzatope 10 mac. % Co/CeZrOg4. Ilpu Bbicokoil 00BEMHOI ckOpoCTH
nmoaauu 3ranona (2,5 q'l), BBIXOJT Bojopoza Ha karanusarope 10 % mac. Co/CeZrO4 nocTeneHHo
ymenbInaics 10 70% oT cBOero nepBoHayalbHOIO 3HAYEHUS B T€UEHUE 6 4acOB, BOZMOXKHO, U3-
3a 00pa3oBaHUs KOKCa Ha KaTalu3arope.

B paborte [9] Obuta ucciieqoBana peakius MapoBoro pudOopMHUHTa dTAaHOIA B BOJOPOJ Ha
CTpyKTypupoBaHHbIX Karanusaropax NixOy, FexOy n CoxOy. XapakTepucTUKH KaTalu3aTopa
OTIIMYANIUCh B COOTBETCTBUM C HAHECEHHBIM METaUIOM U BBIOPAHHBIM HOCHUTEIIEM.
MaxkcumanbeHbIi BbIXOA Bojopoma Obun paBeH 98% na karammsatope CoyOy - Pd (50.0
Mmac.%)/meonut npu temmeparype peakuuun 600°C, otHomenun CH3CH,OH:H,O = 1:33 u
00BbEMHON CKOPOCTH Toauu ChIpbs 8400 g, B mexanmsme, KOTOPBIH OBLI MPEJIOKEH B STOU
paboTe, KOMITIOHCHT KOOAlbT HIrpacT BAXHYIO pPOJb B YBEIWYCHHHM BBIXOAA BOAOpPOJA U
noxasineHuu oopazoBanus CO.

B pabore [10] mpemmoxkenst Co- um Cu- Kkaraam3aTopbl B KadeCTBE BO3MOXKHBIX
3ameHnTee Ni- Karaau3aTOpoB JUIsl peaklMy MapoBOr0 puUpOPMHUHTA 3TAaHOJA B BOJOPOI.
[TpennoxxeHHBIH METO]T TO3BOJIUI IOCTHYb YACTUYHOTO BKIFOYEHHSI aKTUBHOU (pa3bl B HOCUTED,
YTO TPUBOJUT K BBICOKOW JIMCIIEPCHOCTH M HHU3KOM MPOBOAMMOCTU. bBblmu BBIOpaHBI Ba
Pa3IUYHBIX HOCUTENS, XapaKTEPU3YIOMIUICS TMOIYIPOBOJIHUKOBBIM TOBEACHUEM W Pa3TUYHOU
npoBogumocTbio (SiOz u TiO2), KOTOpBIE MO-pa3HOMY B3aMMOJEHCTBYIOT C aKTHBHOW (ha3oil.
Haunyumne pesynbrarel, ocodeHHo mpu 625 u 750°C, ObulM MONy4YeHBl Ha KaTajlu3aTope
10%wmac; Co/SiO,, uTO NpPUBOAUT K Oo0Jiee BBHICOKOW AKTUBHOCTH W HH3KOMY OTHOIICHHUIO
CO/CO2. D10 00ycnoBieHO BBICOKOW HauyalbHOW aMcriiepcHocThio Co B MaTpHie OKcHIa
KpEMHUSI.

B pa6ote[11] u3zyueHno obpazoBanue kokca Ha karanuzatope Co/CeO; BO BpeMs peakiuu
MapoBo KOHBepcHMU HITaHojda. [lomydeHHBIE pe3ynbTaThl TOKA3bIBAIOT, YTO TEMIIepaTypa
peakIMu OKa3bIBAaeT 3HAYMTENIbHOE BIIMSHUE HAa oOpa3oBaHHE KOKca M ero cBoiictBa. [lpum
Temneparypax peakuuu 450°C wim HUKE, YaCTHUIIBI KaTallW3aTopa CUJIIBHO 3aKOKCOBAHBI, YTO
MIPUBOJIUT K CEPHE3HOMY YMEHBIIEHUIO akTHBHOCTHU. [Ipm Temmneparypax peakuuu 500°C wnm
550°C, nabmrogaercst obpazoBaHUE IPYroro BUa BOJOKOHHOTO YTIEpoAa, B Pe3yabTaTe Yero
MPOUCXOIUT HEOOIbIIOE YMEHbIIIEHHE akTUBHOCTH. Korna Temnepatypa peakiuu Boitie 600°C,
OC@XKJICHHUE YTJIEpO/a HE SBISETCS OCHOBHOHM MPOOJIEMON i peakiuu mapoBoro pudopmuHra
sranona Ha Co/CeO; kartanuszaropax.

Kak BugHO M3 0030pa MEepHOAUYECKON JIUTEPATyphl KOOAIBTCOAEPIKAINE KaTaIu3aToOPh
IIMPOKO MPUMEHSIOTCS B PEAKIIMU MAapOBOM KOHBEPCHH ATAaHOJA B BOJAOPOI. B cBsi3u ¢ 3TUM
HAMHU TIPOBEJEHBI TPEABAPUTENbHBIE HCCIEIOBAHHUS AKTUBHOCTH KOOAIhTCOIEPIKAIIUX
KaTaJn3aTOpPOB C J0OaBKaMU MarHus, IIMHKA U Keje3a B PEaKIuy MapoBOi KOHBEPCUH ITaHOJIA B
Bojopoa. MWccnegoBaHue peakuuMM NApOBOM KOHBEPCHM HSTAaHOJA HAa CHHTE3MPOBAHHBIX
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KOOaJIbTCONEPIKAIIMX KAaTaIU3aToOpax MOKa3ajio, YTO OCHOBHBIM IPOJYKTOM PEAKIUH SBIISIOTCS
BOJIOPOJl U YIJIEKUCIBbIA ra3. B kauecTBe MOOOYHBIX MPOIYKTOB Takxke 0Opa3yroTCsl ATHIIEH,
aleTalbJeru]l, MOHOOKCH] yriaepoga M MmertaH. Huke Ha pucyHke | mpuBeneHBI pe3yJbTaThl
HCCJIEIOBaHMsI peaklMy MMapoBOi KOHBEPCHM 3TaHoJa Ha Katanuzarope Fe:Co=1:9. Kak BugHO
W3 PUCYHKa peakius NapoBOM KOHBEPCHM ATaHOJa HAYMHACTCA IPHU TeMIEepaType 200°C. [Tpu
3TOH Temmeparype oOpasyercs HeOoJbImoe KonmdectBO Boxopona (3.0%). [lanbueiimiee
MOBBILICHHE TEMIIEpaTypbl MPUBOIUT K 0Opa30BaHUIO W APYrUX MPOAYKTOB peakuuu. U3
PUCYHKa BUJHO, YTO C YBEJIMYEHUEM TEMIEPATypbl BBIXOJ BOAOPOJA YBEIMYUBAETCS U NPU
400°C pocruraer 60% M ¢ JaIbHEWIIMM YBEJIWYEHUEM TEMIEPAaTypbl H3MEHSAETCS
He3HauuTenbHO. KonBepcus stanoia mpu remneparypax Boiiie 400°C nocturaer 80%.

Pe3ynbraThl HCCe0BaHUS PEaKIMU MAapOBOM KOHBEPCHH dTaHosa Ha Kartaimuzarope Mg:Co=1:9
npuBeneHbl Ha pucyHke 2. Kak BUAHO U3 pHUCYHKa, peakius MapoBOM KOHBEPCHH STaHOJA
HaunHaetrcs npu 250°C. Ilpu »Toit Temneparype HabmonaeTcst oopasoBanue 3.4% Bomopoaa u
8.5% aneranpneruga. M3 pucyHka Takxe BUAHO, 4TO OOpa3oBaHUE alleTalIbJIETHIA HAa ITOM
Karajau3aTope HaOI0gaeTcs TONBKO MpH HHM3KUX TemiepaTtypax (250-400°C). C poctom
temneparypbl peakuuu a0 400°C BbBIXOJI BOJOpPOAA PE3KO BO3PACTACT U 3aTEM MEJJIEHHO
noBeImaercs 56.6% npu 700°C. Ilpu 3TuX Temneparypax BbIXoA Bogopona pocturaet 61.1%.

BBIXO,I[ MCTaHa € pOCTOM TCMIICPATYPhBI PCAKIHUU MMPOXOAUT YCPE3 MAKCUMYM IIpU TEMIICpATYpC
350°C (37.7%).
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Puc.1 Axmusnocms kamanuzamopa Fe:Co=1:9 ¢ peaxyuu naposoii konsepcuu
9MAHONA 8 80O0POO.

Kak BuIHO M3 pucyHKa 2 BBIXOJ MOHOKCHZA YIJIEPOJia BO3PACTAaET BO BCEM HM3yYEHHOM
UHTEpBAJIe TeMIIepaTyp, MPU 3TOM HaUOONBIIMIA €ro BeIXoJ He mpesbimaeT 25.5%. Ha stom
KaTaJn3zarope He HaOmojaercs oOpa3oBaHue aneroHa. KoHBepcHsl 3TaHOJAa Ha KaTalu3aTrope
Mg:Co =1:9 nocturaer nopsiuka 96%.
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Puc.2 Akmusrnocms kamanuzamopa Mg:Co=1:9 ¢ peaxyuu naposoti konsepcuu
9MAHOA 8 8000POO.

PesynbraTel McClieOBaHUS pEAaKIMW IMapoOBOW KOHBEPCHM J3TaHOJA Ha KaTalu3aTope
Zn:Co=1:9 npusenensl Ha pucyHke 3. Peakius mapoBoil KOHBEpCUU TaHOJA HAYMHACTCS MPH
TeMIlepaType 200°C. [Ipu »Toif Temmeparype oOpa3yeTcsi HEOOIBIIIOE KOJIUYECTBO YKCYCHOTO
anpreruna (2,1%). C yBenudyeHHeM TeMIlepaTypbl pPEaKLMM BBIXOJ YKCYCHOI'O allbJeruja
npoxoaut depes MakcumyM 1pu 350°C (18,2) u npu 600°C B IpoayKTax peakLuu oOpa30BaHKE
YKCYCHOTO aipJerujga He HaOmomaercs. Kak BHIHO W3 puCyHKa 3 manbHeWIee MOBBIIICHHUE
TeMIIepaTypbl IPUBOAUT K 00Pa30BAHUIO U APYIHX MPOAYKTOB peakuuu. OOpazoBaHME alleTOHA
HaO0IaeTCsl UMb B HEOONBIINUX KoluuecTBax (10 5,7%) B TemmeparypHoM untepBaiie 300-
450°C. O6pa3oBanue BOJOPOJA, METaHA U MOHOKCH/A yriepoja HaunHaercs npu 400-450°C u
Bbiie 500°C OCHOBHBIM HamNpaBlIeHHE NPEBPAILECHHS STAHOJIA ABISETCS PEaKlUs ero IapoBoii
KOHBepcHH B BoJopoa. Kak MOXHO BHIIeTh U3 pUCYHKAa | MaKCMMalbHBIA BBIXOJ BOJOpOJA Ha
katanuzatope ZNn:Co=1:9 mocturaer 55% npu Temneparype Boime 600°C. W3 pucynka Takxe
BUJHO, YTO C POCTOM TEMIEpaTypbl BBIXOJL MOHOKCHJA YIJIEpOAa H3MEHSeTcs CUMOATHO ¢
BBIXOJIOM BOJIOPOZIA, B TO BpeMs KaK BBHIXOJ MeTaHa MPOXOJMUT uepe3 MakcumyM mpu 500°C.
KonBepcust aTaHona Ha MU3y4€HHOM KatanuzaTtope gocturaet 10 90%.

TakuM oOpa3om, MPOBEIEHHBIC WCCIEIOBAHMS IMOKA3aJld, YTO CHHTE3MPOBAHHBIE HAMH
KOOaJIbT-OKCHTHBIE KAaTaJTN3aTOPHI C JOOaBKaMH XKeJle3a, MarHHs 1 IIHKA 00J1aJaf0T T0OCTaTOYHO
BBICOKOW aKTHUBHOCTBHIO B PEAKIMU TApOBOM KOHBEPCHHM ATaHOJa B BOJOPOJ M MOTYT OBIThH
MEPCTIEKTUBHBI JJIs JAIbHEHIIIET0 UX IPOMOTUPOBAHUS
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Puc.3 Akmusrnocms kamaauzamopa Zn.:Co=1:9 ¢ peaxyuu naposotl Koneepcuu
9MAHOA 8 8000POO.
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XULASO
KOBALT TORKIBLI KATALIZATORLAR UZORINDO ETANOLUN HiDROGENO
BUXAR KONVERSIYASI REAKSIYASINA DAIR
Abuzorli F.Z., Garaybayli S.A., Muradxanli V.Q., Bagiyev V.L.

Acar sozlor: Etanolun buxar konversiyasi, hidrogen, katalizator, kobalt oksidi, binar

katalizatorlar.

Isdo etanolun hidrogens buxar konversiyasi reaksiyasinda kobalt torkibli katalizatorlarn
aktivliyi barodo qisa odobiyyat icmali gostorilmisdir. Aparilmis icmal osasinda domir,
magnezium vo sink olavasi ilo kobalt oksid katalizatorlar1 sintez edilmisdir. Gostorilmisdir ki,
sintez edilmis katalizatorlar etanolun hidrogeno buxar konversiyasi reaksiyasinda yiiksok
aktivliyo malikdirlor. Tadqiq edilon katalizatorlar {izorinds hidrogenin ¢iximi 70%-2 qadar ¢atir.

ABSTRACT
ON THE REACTION OF STEAM REFORMING OF ETHANOL INTO HYDROGEN
OVER COBALT CONTAINING CATALYSTS
Abuzarli F.Z., Garaybayli S.A., Muradkhanli V.G., Baghiyev V.L.

Key words: Steam reforming of ethanol, hydrogen, catalyst, cobalt oxide, binary catalysts

A brief review of literature data on the activity of the cobalt-containing catalysts in the
steam reforming of ethanol into hydrogen is given in the paper. Cobalt oxide catalyst with iron,
magnesium and zinc was synthesized based on the proposed survey. The synthesized catalysts
have high activity in the reaction of the steam reforming of ethanol into hydrogen. Hydrogen
yield reaches 70% at the investigated catalysts.

Daxil olma tarixi:  llkin variant  20.11.2015
Son variant 18.01.2016
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Cunmesuposanvl YUKIONPONUIMEMUIO8ble IPUPbL  AKPULOBOU KUCIOMbL, NPOBEOeHd UX
IMYIbCUOHHASL conoaumepuzayusi ¢ 6ymaouenom 1,3 6 npucymcemeuu nepcyivgama Kaius npu
400C. U3zyueno erusanue paziudHblX Napamempos, 8 mom yucjie coOOmHouleHue yeie6000pooHOU U
B0OHOU  (hpazvl, codepiicanue HMYIbCAMOPA U  UHUYUAMOPA HA  CKOPOCMb  Npoyeccd
CONOUMEPUZAYUL.

B npeapiaymux Hammx UCCIETOBAaHMUIX ObLUIO YCTAHOBJIEHO, YTO TOMOIIOJIMMEPHI HA OCHOBE
LUKJIONPONMII- ¥ JAULIUKIONPONUIMETUIOBBIX 3(DUPOB aKPUIOBON KUCIOTHI HPOSBIISIOT BBICOKYIO
YYBCTBUTEIBHOCTb K PA3IMYHBIM UCTOYHHUKAM OOIYUYEHHMsI, UTO IIO3BOJIET CO3JaBaTh HA UX OCHOBE
BbICOK03()(peKTUBHBIE (HOTO- U IEKTPOHOPEIUCTHI ISl HYKA MUKpOuIeKTpoHuKu [1]. IIponomxkas
HCCIIEIOBaHMUsI B STOM HAINpaBICHUM, B IPEICTaBICHHON paboTe MpoBOJAMIACH COBMECTHAs
MOJUMEpHU3alHsl  UKIONPONUI3aMEIIEHHBIX METWIOBBIX 3(UPOB  aKPUIIOBOW  KHUCIOTHI €
OyraaueHom-1.3. MoxHo ObulO OBl MoONaraTh, 4YTO HaJIMYKWE B MAaKpPOMOJIEKYJaX MOJIy4aeMbIX
COIOJIUMEPOB BHYTPEHHEW ABOMHOW CBSI3M M TPEXWIEHHOTO LHMKJIA MPHUJIACT THM MOJUMEpam
MOBBILIEHHYIO (DOTO- ¥ 3JIEKTPOHO YYBCTBUTEIBHOCTbD.

JkcnpuMeHTaabHas YacTb. K-ciekpel cHumanuch Ha npubope UR-20 B oOnactu npusm
KBr, NaCl, LiF B BH1e TOHKUX IIJIEHOK.

["KX-aHanu3pl  CHMHTE3MPOBAHHBIX  LMKJIONPONWI3AMEIIEHHBIX  METHJIOBBIX  3(upoB
aKpWJIOBOM KHUCIIOTHI MPOBOIMINCH Ha xpoMmaTtorpade mapku JIXM-8 MJI. B kauectBe >kuakoi
¢a3bl1 661 ucnonb3oBaH Ann3oH —L (15%), ra3-HocuTens renuii.

OO0mas MeToAUKAa CHHTE3a HMKJIONPONMJI 3aMellleHHbIX MeTHJIAKPHJIATOB [2].

B tpexropiyto kos0y emkocThio 250 M1, CHaO)KEHHYI0 MEXaHUUECKOW MEeIIaaKoi, 00paTHBIM
XOJIOAWJIBHUKOM ¥  KameJlbHOW BOpPOHKOHM, momemanu 0,18 Molb  COOTBETCTBYIOIIETO
nukionponuiakapounona, 0.15 wmomp cyxoro mnupuauHa u 50 wmi  merposeitHoro 3dupa.
Peaknmonnyro cmece oxmaxaann 1o -2°C, 3aTeM NpH 3HEPTUYHOM IEPEMENIMBAHUN I10 KAIUIAM
nobasmsiin 0.15 Monb  XJopaHTuapuaa akpwioBod kucinoTel. [locme mnpubaBieHUs Bcero
KOJIMYECTBA XJIOPAHTUAPHUAA, PEAKIIMOHHYIO CMECh MEepEMEIINBAIy elle 2 yaca Mpu KOMHATHOM
Temneparype, a 3areM 3 dyaca npu 60°C. PeakumoHHYI0O cMech OXJIQXJaJld, MPUOABIISIN BOLY,
MPOJAYKT peaKUuu HKCTPAarupoBaiu JBaxaAbl Mo 50 M meTposiedHbIM 3(QUpPOM U CYIIWIM HaJ
6e3BoHbIM Na2S04 . [letposneitnblit 3¢pup BoIIapUBAIIN, @ OCTATOK MEPETOHSIIN B BaKyyMe.

HekoTopbie KOHCTaHTBI CUHTE3UPOBAaHHBIX 3QHPOB MPUBEIEHBI B TabauIe 1.
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Tabauya 1
HIudp R Beixog, Txwur. n2 2
MOHOMEpa % °C/mMMm ° ‘
[ H 91 38-39/2 1.4082 0.9785
I CH3 82 48-49/3 1.4366 0.9768
CHZ_CH_
I el 86 72-75/1 1.4280 0.9707
2
XapakTepUCTUKH HUKIOMPONII3aMeieHHbIX MeTui(MeT)akpmiaroB |-111 obmieit popmysr
R
| /\
\cocl 4+ R_(EHA —> Z\CO,CH
OH

R=H (1), Me (||),A ().

OO01ast MeTOMKA COMOJIMMEPH3AIMH IHKJIONPOMIMETHI aKPHJIATOB ¢ Oyraauenom 1,3 [3].

B Tpexropmnyro konOy 3arpyxkator 60 My BOABI, paCCYNTaHHOE KOJMYECTBO CYJIb()OHOIA U
nelikaHona u B TeyeHHe 10 MMH B TOKE MHEPTHOIO raza HpuOaBJIsIM PacTBOP SMYJbraTopa.
OTnenpHO MPUrOTOBISUIM pacTBOp Kartanuzaropa B 20 M BOJbI UM 4Yepe3 KalelbHYI0 BOPOHKY
IpUIMBAIU B KOJOy pacTBOp MHHUIMaTopa M cMechb MoHoMepoB. HarpeBamu cmech no 400C u
MOJIMMEPU30BAJIM TpU 3TON TeMmieparype B TeueHue 4 4. [lo okoH4WaHMM CONOIMMEpPU3aLUU
COZIEPIKUMOE KOJIOBI KoaryaupoBainu 25%-ubiM pactBopoM CaCl2, comonmmep OTaeIsIIN OT BOAHOM
¢da3pl GuIbTpOBaHHMEM HAa BOPOHKE bBIOXHEpa, MHOTOKPAaTHO NPOMBIBAJIM BOAOH W CYIIWINA B
BakyyM- mkagy rnpu 600C.

Pe3yabTaThl U HX 00CyKAeHHeE.

Kak oTmeuanocek BbIIE, COMOIMMEPU3ALNIO LUKIONPONUI3aMEIICHHBIX METHIIAKPUIATOB |-
Il ¢ 6yraguenom-1,3 ocyiecTBIsUIM B SMYJIbCUU B IPUCYTCTBUU MHUIMATOpA-TIepCyIb(aTa Kaius
npu 40°C B TeueHue 2-X 4acoB. BrljeneHHbIe MOCIe COMOIMMEPU3alui MPOTyKThI ObUTH OYHUILEHBI
MEPEOCaAXKIEHUEM U MOABEPTAINCH CIEKTPAIbHOMY U aHAJIMTUYECKOMY MCCIIE0BAHUIO.

B HK-cnekTpax MONXy4eHHBIX CONOJIMMEPOB OBUIM OOHApYKEHbl WHTEHCHUBHBIE IOJOCHI
nornomeruss mpu 1720 u B obmactsx 1020-1040 u 965-970 cm-1, OTHOCAIIUXCS K BaJ€HTHBIM
Kosie0aHUAM KapOOHUIIBHOM TPYMIIbI, TPEXWICHHOTO IIMKJIA U BHYTPEHHEH JABOMHOM CBSI3U C mpanc-
KOH(uUrypamueu, CoOoTBETCTBEHHO.

W3BecTHO, uTO TpU pa3paboTKe peuenTypbl COMOJIMMEPH3alMU B 3MYJIbCHHM OOJbIIOE
3HAYE€HHE MMEET MPaBUJIbLHBIN BHIOOP COOTHOIICHHS YIJIEBOJIOPOIHON M BojaHOU (a3 [4]. Bridop
3TOr0 COOTHOIIEHUS 3aBUCUT OT psaa GakTOpPOB, B YACTHOCTH, OT KOJIMYECTB U TUIIA HIMYJIbraTopa,
TEMIIEPATYPHOTO pEeXHMMa TMOJMMEpPU3AlMM, BI3KOCTH OOpas3ylollerocss Jjarekca U €ro
yCTOMYMBOCTH. B KaxaoMm ciydyae ONTHMajabHOE COOTHOLIEHHE (a3 MoAOUpPaIoCh HaMHU
HKCIIEPUMEHTAJIbHO, pacCMaTpuBasl MPH 3TOM XapaKTep MOJMMEpH3alMi U OINpejensis CBONCTBa
nosiyyaeMoro Jjartekca. C 1enbl0 JOCTHKEHMS MAaKCHUMAJIbHOTO BBIXOJA COIOJMMEpPA MBI
UCCIIEIOBAJIN  BJIMSHME COOTHOUICHMS] YIJIEBOJOPOJAHOM U BOXHOM (a3 Ha CKOPOCTh
cononumepu3anuu 0yraaneHa-1,3 ¢ monomepamu I-11l. 3to cooTHomenne usmensock ot 1:1.4 1o
1:2.8. Pe3ynbTaThl ONBITOB IPEICTABICHbI HA pUCYHKE | U B Tabnuue 2.

Kak cnenyer w3 pucyHka 1, yBemuueHHE CcoOJepXKaHMS BOJHOW (a3bl MpU TOCTOSHHOU
JI03UPOBKE dMYJIbraTopa B cilyyae conojuMmepusanuu oyraauena-1.3 ¢ monomepom I-111 mpusogut
K MOBBIIEHUIO CKOpocTHU mpouecca. [Ipu yBenuueHun coaepkaHus BOAHOW ¢a3bl OGonee 1:2.2
CKOpPOCTh ITpoliecca HAaYMHAET MajaaTh. MI3BECTHO M TO, YTO JUIsl HOPMAJIBbHOIO TEUEHMs Ipolecca
COIOJIMMEPU3alMu 0co00€ 3HAYeHHE HMMEeT TakXke M KOJWYECTBO M TUN AMyjibraropa. Jlus
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OTIpeJICJICHUS] BIMSHUS COJIEPXKAHHS SMYJIbraropa Ha CKOPOCTh COIMOJIMMepu3aluu Oyraguena-1,3
cmoHomepamu -1l MBI mpoBOAMIH CEpHIO IKCIIEPUMEHTOB.

Tabauua 2
Brusnue coomnowenus yeneso00poonoli u 600HOU a3 HA 8bIX00 COnoOIUMepu3ayuy OymaoueHa-
1,3 ¢ monomepom |

Brixoj monuMepa mpu COOTHOIIEHUH YTIIEBOIOPOIHOM U BOHOH (a3, %o
Bpewms, u
1:14 1:1.7 1:1.9 1:2.00 1:2.8
0.5 24 33 37 50 53
1.0 33 44 47 63 57
1.5 39 ol 56 70 61
2.0 46 58 63 77 67
2.5 50 62 66 81 67
3.0 53 65 70 84 65
3.5 56 67 72 86 77
4.0 57 69 73 87 80
5.0 59 69 74 88 83

Crnemyer OTMETHUTb, YTO OCHOBHBIM HA3HAUCHHWEM SMYJbratropa, SBJSETCS oOecredeHue
YCTOMYHMBOCTH BOJHOM OSMYJIBCUM MOHOMEpPOB. Kpome TOro, 3mynbraTtopbl Takke SBISIOTCS
CTaObMIM3aTOpaMu, NMPEJOTBPAILAIOIIMMHE PACCIOCHHUE JaTeKca B IPOLIECCE COMOIMMEPU3AIlN U €T
CaMOTIPOM3BOJIFHYIO KOAryJsLMI0 Ha JNANbHEHIINX CTaausX MepepadoTKH TPH MPOH3BOJICTBE
IMYJIBCHOHHOTO Kaydyka. B maHHOM mporecce B KauecTBE OCHOBHOTO AMYJIBIaTopa IMpH CHHTE3E
IIUKJIONIPOIIAHCOIEPIKAIEro OyTaaueH-aKpHIaTHOTO COIOJIMMEpPa HCIIOJIB30BAICS CyIb(haHol; B
Ka4yecTBE JOMOJHHUTEIFHOIO AMYJIbraTopa, MrPAIOLIEro PoJib CTa0MIM3aTopa JaTeKca—JIeHKaHOI.
Jlnst onpeneneHust BIMSHUS COJCPKAHUS dMYJIbraTopa Ha CKOPOCTh COTIOJIMMEPU3ALNH, a TaKKe
111 BBIOOpA ONTUMAJIBHON JTO3UPOBKH €0 M CTA0MIN3aTOpa B UCXOJHON cMecH ObLI POBENEH P
onbIToB. Conepkanue cynab(aHona u3MeHs1och oT 2 10 6 Mmacc.u., a jaeikaHona — ot 0.3 go 0.6
Macc.u.

JlaHHBIE DKCIIEPHMEHTa MpEACTaBlIeHBl Ha puc. 2 W B Tabmumme 3. Kak ciemyer w3 STHX
JAHHBIX, YBEIMYEHHME IO3MPOBKHM SMyjbratopa M cTabuWiIM3aTopa HPUBOAUT K YBEITHMUEHHUIO
CKOpOCTH Tpoliecca cononmmepusanuu. [Ipn 3Trom Hambonblee M3MEHEHHE CKOPOCTH IIpolecca
HaOJI0AaeTCs PH MOBBIIIEHUHU TO3UPOBKH Cyib(paHoda oT 3 10 4 mMacc.d. (JO3MPOBKH JeiKkaHoa
or 0.4 nmo 0.5 macc.y. mpu STOM HE OKa3blBa€T MPAKTUYECKOrO BIMSHHUS Ha CKOPOCTh
COIOJIUMEPHU3ALIIHN).

Tabauua 3
Brusinue cooeporcanus cynb@anona Ha 6bixo0 conoaumepa 6ymaouena ¢ YukionponuimMemuio8bim
9¢hupom aKpunoso KUciomol

Ne Bpews, 4 Beixo mosmMepa mipu coaepxanuu cyibhanona (%)
101 : 2.0 macc.u. 3.0 macc.4. 5.0 macc.4. 6.0 macc.4..
1 0.5 18 29 38 39

2 1.0 31 50 57 58

3 15 41 62 71 72

4 2.0 48 69 80 82

5 2.5 54 74 85 86

6 3.0 57 77 89 87

7 3.5 60 78 89 90

8 4.0 62 79 89 90
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[Ipesxne uyeM yCTaHOBUTH BIIMSHHE COJAEP)KAaHUS HHHUIMATOPA Ha BBIXOJ CONOJIMMEPOB
Oyramuena-1,3 M UUKIONPONMI3aMEIIEHHOTO METHJIAKpUiaTa, CIeayeT MOTYepKHYTh, YTO
cornonuMepusauus OyragueHa-1,3 ¢ BHUHUJIOBBIMM MOHOMEPAMHM B 3MYJIbCHUM IPOTEKAET I10
panuKaibHOMY MexaHu3My. JUis HMHUIMUPOBAaHMS TPUMEHSIOT COCAMHEHHUS, CIOCOOHBIE
pacmagatbcsi ¢ 0Opa3oBaHHWEM CBOOOTHBIX paIMKaNOB. V3ydeHue pasMYHBIX HWHUIMUPYIOLIMX
CUCTEM I10Ka3aji0, YTO OHU BIJIMAIOT TOJbKO HA aKTMBHOCTH IPOLIECCA U HE OKA3bIBAIOT BIMSHUS Ha
CTPYKTYpPY ¥ CBOMCTBA MOJIy4eHHOTO conoiumMepa. [loaromy mpu BIOOpe MHULIUUPYIOMIUX CUCTEM
Mbl YUYUTBIBAJIM TOJIBKO HM3MEHEHHUS CKOPOCTM IIpOLlEcCa U OTHOCHUTEIBHYIO JOCTYIHOCTh
MHULMATOpA.

B kauecTBe MHHMLIMATOpa MpU conojJuMepu3alu OyraaueHa-1,3 u HUKIONPONMIMETUIOBOIO
spupa aKpUIOBOW KHUCIOTHI HMCHOJB30BAJICS MepcyiabdaT Kajus. BbIIO HcclaenoBaHO BIHMSHHE
JO03UPOBKM MHHLIMATOpa Ha CKOPOCTh Iporecca conoiauMmepusamuu. ComepikaHue nepcyibdara
kanus u3MeHsock ot 0.5 1o 10.0 macc.u. Pe3ynbrarhl OnbITOB IpUBEIEHBI B TabauIE 4.

Brixon, % Brixon, %
100 ¢ 100 r
L 5 - 431
80 4 80 | 2
3 L
2 .
60 1 60 ] 1
40 40 |-
20 20
| | | | | | | |
0 1.0 2.0 3.0 4.0 0 1.0 2.0 3.0 4.0
Bpewms, gac. Bpewms, yac.

Puc 1. Bausanue coomnowenus y2ne6o00poo- Puc 2. Bausnue cooepocanus cyibganona
HOU U 800HOU (a3 HA 8bIXOO CONOUME- (mac.4) Ha 8b1X00 conoaumepos oOymaoue-
pos Oymaouena ¢ Yukionponuime- Ha-1.3 ¢ Yyuknionponuimemuioevim 3upom
munaxpunamom 1:1.4(1); 1:1.7(2); axpunosoul kuciomsr 2.0(1). 3.0(2). 4.0(3)
1:1.9(3); 1:2.0(4); 1:2.2(5) u6.0(4)
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Conoaumepuzayusi YUKI0nponul MemuiaKxpuiamos ¢ oymaouernom-1,3

Tabauua 4
Brusnue codepoicanus unuyuamopa Ha 661x00 conoaumepos oymaouena-1.3 ¢
YUKILONPONUIMEMUIAKPULAINOM

o | Conepxanue nepcyibdara Bpems Beixon monmumepa, %
i KaJIvsl, Macc.v. MOJIMMEPH3AIIHH, Yac

1 0.5 60.0
2 0.5 1.0 88.0
3 2.0 90.0
4 0.5 66.0
5 1.0 1.0 91.0
6 2.0 94.0
7 0.5 66.0
8 2.0 1.0 80.0
9 2.0 84.0
10 0.5 66.0
11 3.0 1.0 75.0
12 2.0 78.0
13 0.5 60.0
14 4.0 1.0 68.0
15 2.0 70.0

Ha ocHOBaHMM 5KCHIEPUMEHTAIBHBIX TAHHBIX YCTaHOBJICHO, YTO ONITUMAJIBHBIM COACPKaHHEM
nepcyiabpara Kaaus B HUCXOMHOW CMECH, MO3BOJIIONIMM JOCTHYh MaKCHMalbHBIM BbIxonm — 94
Mmacc.% 3a 2 Jaca Opu NPOBEJCHUU COMOIMMepHU3anuu OyraaneHa-1,3 v MUKIONpONUIMETUIOBOTO
a¢upa aKpuIoBOH KUCIOTH siBisercs 1.0 mace.u.

Omnpenenenus (HOTOUYBCTBUTEIBHBIX XapaKTEPUCTHK IIOKA3bIBAIOT, YTO HCIOJIb3yeMble
COTOJTUMEPHI TPOSIBIISIFOT BBICOKYIO UYBCTBHTEIHHOCTH 1O OTHOIIEHHIO K Y® oOmydenuto. [lpu
3TOM (OTOYYBCTBUTEIBHOCTh MOJTYYEHHBIX HETaTUBHBIX (OTOPE3UCTOB COOTBETCTBOBaNa 62-65
cMm2/JTx. MukponeeKTHOCT k€ MOJyuYeHHBIX TIeHOK cooTBeTcTBOBaja 0.20-0.30 ned/cm2.

Takum o6pazom, U3 (HOTOUYBCTBUTEIBHBIX XapaKTEPUCTUK COMOJIMMEPOB CIEAYET, UTO
BBEJICHHE [MEHOBOW (h)parMeHTAalMl B COCTAaB IIOJIMMEPOB YIy4IIaeT WX JUTOrpadudeckue
CBOMCTBA, YTO IMO3BOJIAET CO3JaTh Ha UX OCHOBE BBICOKOI((EKTUBHBIE (POTOPE3UCTHI JUISl HYKA
MHUKPOAJIEKTPOHUKH.
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XULASO
TSIKLOPROPIL METILAKRILATIARIN BUTADIEN -1,3-L9 BIRGO
POLIMERLOSMOSI
Ramazanov Q.0., Abusova Z.B., Quliyev A.M.

Acar sozlar: birga polimerlagma, metilakrilatlar, butadien

Akril tursusunun tsiklopropilmetil efirlori sintez edilmis vo onlarin butadien 1,3-lo kalium
persulfat istirakinda 400 C-do emulsion birgo polimerlosmosi aparilmigdir. Miixtalif parametrlorin,
o climlodon karbohidrogen va su fazasinin nisbatinin, emulqatorun va inisiatorun miqdarinin birgs
polimerlogsmao prosesinin siiratine tosiri dyronilmisdir.

SUMMARY
COPOLYMERIZATION OF CYCLOPROPYL METHYL AKRYLATIES WITH
BUTADIENE -1,3
Ramazanov G.A., Abushova Z.B., Guliyev A.M.

Keywords: joint, copolymerization, methyl akrylaties, butadiene
The cyclopropyl methyl ethers of acrylic acid have been synthesized and their emulsion
copolymerization with butadiene 1,3 in the presence of potassium persulfate at 400 C has been
carried out. The influence of various parameters, including a ratio of hydrocarbon and water phase,
content of emulsifier and initiator on copolymerization process rate has been studied

Daxil olma tarixi: Ilkin variant  26.01.2016
Son variant 25.02.2016
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BILOSUVAR RAYONUNUN FORDI TOSORRUFATLARINDA QAZLARIN
HELMINTOZLA (Amidostomum anseris va Capillaria anseris) YOLUXMASININ
YASDAN ASILI OLARAQ OYRONILMOSI
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Giris. Iri sonaye miiossisolori ilo yanasi, kond tosorriifatinin inkisaf etdirilmosi
respublikada yeni fermer tosorriifatlarinin yaradilmasi vo inkisaf etdirilmasi zoruratini yaradir.
Qusculuq tosarriifatlarinin yaradilmasi an vacib masalslordon biridir, clinki qusculuq tez inkisaf
edon va yiiksak iqtisadi galir gatiran bir sahadir. Bunun iigiin ds shali bu sahoys daha cox maraq
gostarir. Respublikada kond tesorriifatinin inkisafi vo arzaq mohsullarina olan tolobatini 6domok
ticlin bir sira layiha vo proqgramlar hoyata kecirilmokdadir. Bu todbirlords asas saholordon biri iri
vo xirda qusguluq tosorriifatlarinin inkisaf etdirilmosidir. Belo tosorriifatlarda mohsuldarligin
artirllmasi, qaz vo 0rdok cinslorinin se¢ilmosi, saxlanilmasi ilo yanasi, quslara daha ciddi zoror
veran helmintozlarin 6yronilmasi ¢ox vacibdir. [1,2].

Material vo metodlar. Todqiqatlar 2013-2014-cii illordo Bilosuvar rayonu orazisinds suda
izon ev quslar1 saxlanilan tosorriifatlardan gotirilmis materiallar osasinda Az ETBI-nin
parazitologiya laboratoriyasinda yerino yetirilmisdir.Fordi tosorriifatlarda saxlanilan ev su
quslarinda qanquleterakidozun yayilmasini 6yronmok mogsadilo ham koproloji, hom do yarma
miiayinasindon kegirilmis vo invazion xastoliklo yoluxdugu miioyyonlosdirilmisdir. [3,4].

Qazlarin invazion xostoliklorlo yoluxmasini miioyyon etmok {giin Fiilleborn iisulundan
istifada edilmigdir. Bu tisulun kdmayi ils har bir qusdan toplanan niimunslar su ilo qarisdirilaraq
5 doqigo miiddatinds 1500 dovr/doqige sentrifuga edilmis, ¢okiintiiniin {izorine 1:10 nisbotindo
(¢/ml) doymus x6rok duzu mohlulu olavo edilib qarigdirildigdan sonra tokrar sentrifuga
edilmisdir.Suspenziyanin iist qatindan kigik bir damla gotiiriib agya siisesine qoyub mikroskopun
kicik boyiidiiciisii (7%20) altinda baxilmisdir. Hor bir qusdan gotiiriilmiis fekal niimunosine
ayrica baxilmis, helmint yumurtalarinin tapilmas: (7x40) parazitlo yoluxma kimi
qiymatlondirilmis, iimumi yoxlanilmis quslar icerisindo yoluxmalarin saymna gors invaziyanin
ekstensivliyi hesablanmigdir.

Alman naticalorin miizakirasi. Aparilan todqiqatlarin tohlili gostorir ki, invazion
xostoliklor yeno do qusculugun inkisafina manegilik torodir.Belo ki, fordi tosorriifatlarda
saxlanilan qaz vo Ordoklorin laboratoriyaya gotirilmis kal niimunslorinin koproloji miiayinasi
zamani ev su quslarinin kapillarioz vo amidostomozla yoluxmasi miioyyan edildi.

Bilosuvar rayonu orazisindo suda lizon ev quslar1 saxlanilan fordi tosorriifatlarda qazlar
hom koproloji (110 bas), hom do yarma (22 bas) miiayinasindon kegirilmisdir. 1-ci tosorriifatda
(65 bagda koproloji, 12 bagsda yarma miiayinosi) amidostomozla 9 ayliq qazlar arasinda 26.6%,
kapillyariozla 20.0%, 1.5 yasda olan qazlar arasinda amidostomozla 9 ayliq gazlar arasinda
31.4%, kapillyariozla 28.6% yoluxma askar olunmusdur.

Bilasuvar rayonunun 2-ci tosarriifatinda saxlanilan gazlar hom koproloji (45 bas), hom do
yarma (10 bas) miayinaesindon kecirilmisdiriiayino zamani amidostomozla 9 ayliq qazlar
arasinda 35.0%, kapillyariozla 25.0%, 1.5 yasda olan gazlar arasinda amidostomozla 9 ayliq
qazlar arasinda 40.0%, kapillyariozla 32.0% yoluxma askar olunmusdur. (Cadvall).
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Amidostomozla an yiiksak yoluxma 2-ci tasarriifatda 1.5 yasda olan qazlar arasinda 40.0%,
on zoif yoluxma iso 1-ci tosarriifatda 9 ayliq qazlar arasinda 26.6% oldugu miioyyon edilmidir.

Cadvoaldon aydin olur ki, kapillyariozla on yiiksok yoluxma 2-ci tosorriifatda 1.5 yasda olan
qazlar arasinda 32.0%, on zoif yoluxma iso 1-ci tosorriifatda 9 ayliq qazlar arasinda 20.0%
oldugu aparilan todqigat zamani1 miioyyan edilmidir.

Cadval 1
Qazlarin qarisiq invaziya ilo yoluxmasi
Miiayina Amidostomoz Kapillyarioz
Quslarm yas! editmisdir Yoluxmusdur | Yoluxma% | Yoluxmusdur | Yoluxma%

1-ci tasarriifat

9 ayliq 30 8 26.6 6 20.0

1.5 yas 35 11 31.4 10 28.6

Comi 66 19 29.2% 16 24.6%
2-ci tasarriifat

9 ayliq 20 7 35.0 5 25.0

1.5 yas 25 10 40.0 8 32.0

Comi 45 17 37.8% 14 31.1%

Ev qazlarimin invazion xostoliklorls yoluxmasinin yasdan asililifi nisbi xarakter
dasiyir.Invaziyanin ekstensivliyinin yash quslarda yiiksok olmasi hecds onlarin hossas olmasini
gostormir.Osas sart invaziyanin intensivliyidir.2 vo daha cox parazitlo eyni vaxtda yoluxma
zamani xastoliyin kliniki olamatlori kaskin, 6liim iso yiiksok olur.Lakin bu invaziyadan yaslilar
arasinda 6liima cox az hallarda rast golinir.

Parazitoloji todqiqatlar aparilmis tosorriifatlarda koproloji miiayino ilo yanasi, 22 basda
helmintoloji yarma miiayinasi do yerino yetirilmisdir.Yarma miiayinasi zamani kor bagirsaqdan
6-12 odod amidostomoz-Amidostomum anseris (Zeder 1800), 4-9 odad kapillyarioz-Capillaria
anseris (Modsen 1954) toplanmis vo yoluxmanin intensivliyi miioyyan edilmisdir. [5].

Tosorriifatlardan gotiiriilmiis kal niimunslorinin (koproloji) vo bagirsaqlarin (yarma)
mijayinosindon aydin olur Ki, halo do helmintozlar genis yayilmisdir. Onlara qarst miialico,
profilaktika todbirlori tam olaraq aparilmir. Buna gore do tosorriifatlarda halo do miixtolif qarisiq
invaziyalara rast galinir.

Helmintozlara qars1 profilaktik todbirlor kimi, fosillor lizro dehelmintizasiya aparilmali,
korpe qazlar yaslilardan ayr1 saxlanilmali, is alotlori dezinfeksiya edilmalidir. Tesorriifata
gotirilon yeni qazlar miitloq miiayinadon kecmalidir.

Notica.

1.Bilosuvar rayonu orazisindo olan fordi tosorriifatlardan gotiiriilmiis kal vo bagirsaq
niimunslorinin miiayinesi onu gostorir ki,qazlar arasinda qarisiq invaziya bas verir vo
tosarriifatlara iqtisadi ziyan vurur.

2.Tosarriifat iizro iso on yiiksok yoluxma 1.5 yasinda qazlar arasinda amidostomozla
40.0%, kapillyariozla isa 32%-dir. Tesorriifat {izro iso on zoif yoluxma 9 ayliq qazlar arasinda
amidostomozla 26.6%, kapillyariozla iso 20% olmusdur.
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PE3IOME
N3YYEHUE 3APAKEHUS I'YCEU T'EJIbMUHTO30M (Amidostomum anseris u
Capillaria anseris) B3ABUCHUMOCTH OT BO3PACTA B YACTHBIX XO3SMCTBAX
BMJISICYBAPCKOI'O PAMOHA
Azaesa 3.T

Knwuesvie cnosa. 2yco,  Xx032cmeo,  3apajdicenue,napasum, — KONpOLOSUYecKoe
uccneoosanue
B cratbe paccMaTpuBarOTCs Cly4aW KHIICUHBIX IApa3uTOB y Tyced, MX 3apaKCHHs
WHBAa3MOHHBIMH 3a00JICBAHUSMH W TIPHYMHBI BBICOKOW CMEpHOCTH. l3maraercss W3ydeHHe
ACCOIIMATUBHBIX 3apaKEHU Tyced B YaCTHBIX XO3sMCTBax buisicyBapckoro paiiona
Asepbaiimxanckoil Pecrybnuku.

SUMMARY
CONTAMINATION AT GEESE HELMINTOSIS
(Amidostomum anseris and Capillaria anseris)
Aqaeva Z.T

Key words: geese, facility, parasite, coprology investigation

The work deals with researches in facilites extensiveness of infection geese with
amidostomosis and capillariaosis. The investigation of associative geese contamination in the
individual farms of Bilasuvar region of Azerbaijan Republic is studied.

Daxil olma tarixi:  Ilkin variant  18.11.2015
Son variant 16.01.2016
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Insan va heyvan orqanizmlorinda kaskin oksigen catismazhigi oksigen achgi va ya
hipoksiya ¢ox tez va hatta dliimciil faktorlarin 6n swrasinda durur. Toxumalara oksigenin
catdirilmasimin - adekvathigini nazordon kegirdikds hemogqlabinin qatiligi, iirak vurgusu,
oksigenasiya amillorini nazora almaq lazimdir. Hipoksiya zamani orqanizmda miihiim
kompensasiya mexanizmlari iga diigiir.

Tadqiqatlar vo miisahidolor gostorir ki, ¢ox foal hoyat torzi siiron, yliksok horoki foalliq
gostoron vo reproduktiv qabiliyysti tozahiir etdiron heyvan orqanizmlorinin oksigens olan
tolobati vo ondan asililiq soviyyasi ¢ox yiiksokdir. Onlar oksigendon tam asili orqanizmlordir,
yoni sart aeroblardir. insan vo bir ¢cox ali memalilor bu tip orqanizmlars aiddirlar.

Miiasir heyvan organizmlorinin tonaffiisdon asililigi ¢cox kaskin xarakter dasiyir. Bunun
da osas sobabi onlarin aerob metabolizma keg¢mosidir. Aerob metobolizm orqanizmdoki
energetik substratlarin oksidlogsmasi noticosindo bioloji enerjinin sintezi vo istifado edilmasi
proseslori {iclin ¢ox zoruri olan maddolor miibadilosi formasidir. Onun hoyata kegmasi
organizmin toxuma va hiiceyralorino daima va kiilli miqdarda oksigen daxil olmasini tolob edir.
Bozi metabolik proseslor, eloco do bozi toxumalarin funksional feallig1 iiclin oksigeno olan
tolobat hor an o godor do bdyiik olmaya bilor. Miioyyon miiddot orqanizm onsuz ke¢ino bilor [4].
Molumdur ki, skelet ozalolori ¢ox gorgin foallig zamani lazim olan ATF-i oksigensiz hoyata
kecon qlikoliz prosesi hesabina ala bilor. Amma beyin toxumasinin faaliyyati, neyronlarin
foalligy, tirayin ritmik isi vo bir ¢ox digor proseslor tonoffiisdon, oksigendon tam asilidir. Bazi
toxumalarin metabolizmi vo funksiyalar1 bu asililiga gors orta voziyystdadir. Eyni orqanizmin
miixtalif nov hiiceyralori, toxuma vo orqanlar1 oksigendon miixtalif doracads asililiqda oldugu
kimi, heyvanlarin miixtalif ndvlori do oksigendon belo asililigdadirlar.

Insan vo onurgali heyvanlarm orqanizmindo hor hiiceyronin metobolik toloblorini
qarsilamaq ti¢lin Oz-nin kifayst qador catdirilmasini tomin etmak {i¢iin gan dovrani va tonaffiis
sistemlori inkisaf etmisdir. Bu toloblor arasinda on mihiimii oksidlosdirmo fosforlasma
prosesinda son elektron gobuledici kimi oksigendir. Bu iso strukturun vo funksiyanin miirokkob
tobiatini qorumagq {ig¢lin qlilkozanin vo yag tursularinin katabolizmlorindon kifayot qodor ATF-i
dogurur.

Insan sakit voziyyatde hor degigode 250-350 ml oksigen sorf edir. Tez-tez yeriyands bu
hocm 2,5 litro qodor, ¢ox agir fiziki is zamani iso 4 litro qodor artir [2]. Fiziki is zamani
haddindon artiq oksigendon istifado edilon zaman oksigeno olan yiiksok tolobat, yiiksok {irok
vurgusu ilo kompensasiya olunur. Lakin asagi tirok vurgusu zamani hemogqlobinin asagi miqdari
zaman1 vo ya hemogqlobinin asagi miqdarinda hamin holgolorin birinde kompensasiya bag
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vermozsd, onda oksigenin daginmasinda adekvat olmayan doyisikliklors sobab olur. Toxumalara
oksigenin c¢atdirilmasinin adekvatligini nozordon kegirdikds tirok vurgusu, hemogqlobinin gatiligi,
oksigenasiya-oksigenla zonginliyi amillarini nozars almaq lazimdir.

Odobiyyatda olan ¢ox sayli materiallardan aydin olur ki, insan organizmi, eloco ds bir ¢ox
heyvanlarin orqanizmi ti¢iin havadaki oksigeni monimsomak vo orqanizmde amolo galon karbon
dioksiddon azad olmaq prosesinin koskin zoiflomosi, koskin oksigen ¢atismazligi, oksigen acligi
va ya hipoksiya ¢ox tez va hotta 6liimciil faktorlarin 6n sirasinda durur.

Hipoksiya markozi sinir sistemindo, xiisuson, ali morkozlordo doyisikliklora sobab olur.
Onun miixtolif tiplori beyin funksiyanin pozulmasi ilo naticalons bilor. Bu iso hipoksiyanin
ciddiliyi deracasindon vo moruz qalma miiddotindon asili olur. Kaskin hipoksiya alkoqgalizm kimi
koordinasiyanin pozulmasina sabab olur. Hipoksiya beyin markozloring tosir gostorir vo adoton
tonoffiis ¢atismamazligindan 6liimls naticalonir.

Istonilon toxumada azalmis oksigen tozyiqi lokal vo {imumi damarlarin genolmasi ilo
noticalonir, bu da iirokyin qovdugu ganin miqdarinn azalmasina sabab olur. Isemik iirok
xostoliyindo azalmig PO, miokardial isemiyani giiclondira bilor vo sol modacik funksiyasina
ziyan vura bilor.

Cox yiiksoklikda, dag zirvelorinds orqanizmin faaliyystinds yiiksoklik vo ya dag xastaliyi
adlanan pozgunluq miisahido edilir. Miiasir dovrdo milyonlarla insan asagi atmosfer tozyiqi
soraitindo isloyir vo yasayir [5]. Yiiksok yerlordo uzun miiddot qaldigda oksigenin parsial
tozyiqinin azalmasina qarsi orqanizmds bir sira uygunlasmalar amolo golir. Bu baximdan ganin
oksigen tutumu artir ki, bu da hemogqlobinin daha ¢ox oksigen birlosdirib dasimasina sabab olur.
Orqanizmds karotit xemoreseptorlarinin stimulo olunmasi naticesinde agciyarlorin ventilyasiyasi
giiclonir. Agciyorlorin ventilyasiyasi tonoffiisiin tezlosmosi vo dorinlogsmosi hesabina olur.
Bundan olave, organizmds iiroyin doqigalik hacmi vo toxumalarin oksigen catismazli§ina garst
davamliligi artir [1]. Xroniki hipoksiya ti¢lin kompensasiyanin miithiim mexanizmlarindon biri
ganda hemoqlobinin qatilig1 vo eritrositlorin saymin miqdaridir, yani eritropoezin naticasindo
polusitemia, eritrositlorin sayinin artmasi bas verir.

Yiiksok dagliq soraitinde heyvan orqanizminin tonoffiis sistemindo tozahiir eden
doyisiklik noeinki oksigen catismazligi ilo baghdir, hom do gqan vo toxumalarda karbon qazi
catigmazlig1 — hipokapniya ilo do baglidir. Bu zaman nofosalma havasina miioyyon miqdar (3%-9
godar) karbon gazi olave etdikdo yliksoklik vo ya dag xastoliyino tutulmus insanin voziyyati
yaxsilasir [3].
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BJIUSIHUE 'HITIOKCUU HA OPTAHU3M U METO/JIbI KOMIIEHCALIUHN
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Kniouegvie cnosa: zunokcus, KomMneHcayus, 3a8UcCUMOCmb, AdPOOHbII, OKCUSEHAYUS.

OcTpasg HexBaTKa KHCIOpPOJA, KHCIOPOIHOE TOJIONAHHE U TUIIOKCHS B 4YEJIOBEUECKOM U
KUBOTHOM OpTraHM3ME€ CTOSAT B IEPBOM psALy cMepTenbHbIX (akropo. IIpu paccMmoTpeHuu
a/IeKBaTHOCTU JOCTABKM KHUCJIOpOJa K TKaHSAM HYXHO IPHHITH BO BHHMMaHHUE (aKTOPbI
OKCHUT'€HallUU, KOHIIEHTPAllM1 TeMOIJIO0MHA U YAaphl CEpACUHBIX coKpaleHui. [1pu runokcun B
OpraHu3Me aKTUBU3UPYIOTCS KOMIIEHCALIMOHHBIC MEXAHU3MBI.

SUMMARY
THE EFFECT OF HYPOXIA TO BODY AND COMPENSATE MECHANISMS
Bakhshaliev A.E., Hiiseynov R.O., Yunusov T.M., Gahramanova A.Y.

Key words : Hypoxia, oxygenation, compensation, aerob, dependence.

In human and animal body an acute shortage of oxygen. Oxygen starvation or hypoxia
stands in the front row of quickly and even fatal factors. In considering the adequacy of oxygen
delivery to tissues, concentration of hemoglabin, emphazsized of heart must take into account
factor oxygention. The compensation mechanism is triggered in the body in hypoxia.
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tonzimloma.

Mbaqgalada su anbarlart ila ardicil hissalara boliinmiig, yanlarindan kicik ¢aylar vasitasi ila
qidalanan, boru xatlari va kanallari su ilo tochiz edon ¢ayin axin rejimlorinin idara olunmasi
problemi arasdiriir. Cayin bond qurgularinin va su gotiirma montaqgalorinin optimal i
grafiklorinin tortib olunmasi masalasina baxilir.

Giris. Boyiik caylarin oksoriyystinds axin boyu bir-birinin ardinca su anbarlari
tikilmisdir. Bu anbarlarda su toplanaraq, baliq¢iliq, gomigilik, su tochizati, hamcinin elektrik
enerjisi istehsali {iclin istifado olunur. Su anbarlarindan vo ¢ayin bu anbarlar arasinda qalan
hissalorindan yasayis vo kond tasarriifati obyektlorini su ilo tomin etmok iiclin suvarma kanallari
va boru xatlor saxalonir.

Hal-hazirda belo c¢ay hissosindo axin rejimlorinin vo su tochizatinin planlasdirilmast vo
idaro olunmast proseslori ilin miixtolif vaxtlarinda cayda su axininin miqdar1 vo otraf orazide
suyun istifads olunmasi haqqinda coxillik statistik molumatlar asasinda yerina yetirilir. Suyun
sistemo daxil olmasi dinamikasi ¢ox zaman sistemdon Su gotiiriilmosino uygun olmur. Adotan,
pay1z va qis aylarinda sistema daxil olan suyun miqdari artir, tolobat isa azalir, yay movsiimiindo
iso oksino olur. Cayin hissolorindo vo su anbarlarinda yigilan suyun hesabina axinin doyigon
sorfini qismon tonzimlomok olar. Bu zaman gamigilik, baliqgiliq, elektrik enerjisi istehsali va su
tolobatinin mohdudiyyaetlori nazare alinmalidir.

Su tochizati sistemlarinin idars olunmasi istiqgamatindo bir sira islor vardir. Masalon, [1, 5-
9]-da su paylayici sistemlors baxilir vo bu sistemlordo hidravlik parametrlorin toyin olunmasi
tigtin riyazi hesablamalar verilir. [2, 7-11]-do iso bir su anbar1 vo ondan su gotiiron paylayiCi
kanaldan ibarot su tosorriifati kompleksino baxilir. Bu obyektdo suyun suvarma sistemino
catdirilmasi ticlin geyri-salis masalo verilir. Bu islords, eloco do digor oxsar islords sistemo
yanlardan suyun daxil olmasi, macranin relyefinin doyiskonliyi, kanal hissolorinds toplanan
suyun hacmi va suyun operativ paylanmasinda bu hacmlarin kompleks istifado olunmasinin
zoruriliyi nozora alinmamisdir. [3, 58-61]-do saxolonmis Su tochizati sisiemino baxilmis va
burada operativ idarsetmo mosalasi suyun kanal hissalorinds toplanmasi vo su qitligi soraitindo
istifado olunmasi prinsipine asaslanmigdir. Lakin burada yanlardan suyun sistemo daxil olmasi
va hissalorin hondasi Ol¢iilarinin doyiskanliyi nozors alinmamisdir. Boyiik ¢aylarda su axininin
idara olunmasi daha ciddi arasdirmalar talab edir.

Mbosalanin qoyulusu. Forz edok ki, baslangicindan (SB) su daxil olan, N ardicil hissasi vo
onlarla qurtaran su anbarlari olan gay sistems baxilir. Bu hissalorin har birins su 6ziindon avvalki
hissadon va yanlardan tokiilon Jy; sayda kicik caydan (KC-nj) daxil olur. Su anbarlarinin sonunda
suyun soviyyasini qaldirmaq vo elektrik stansiyalart qurmaq ii¢iin bond qurgular1 (BQ-n)
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qoyulmsdur. Cay hissalorinin har birindon Iy sayda su buraxici qurgu (SQ-ni) vasitasi ilo
kanallara va ya boru xatlorins su gotiiriiliir, n=1,...,N; j=1,....n, iI=1,..., I

Sakil 1. Su anbarlart ila boliinmiis ¢ay hissalori sistemi.

Forz olunur ki, SB-da, KC-larin sonunda, BQ-larda vo SQ-larda suyun sorfini 6l¢gmoak; BQ-
larda vo SQ-larda iso tonzimlomok miimkiindiir (sokil 1).

Cayin hissolori vo su anbarlari olavo olaraq, yeraltt sular, bulaqlar, yagis vo s. ilo gidalanir,
onlarda su itkisi iso siiziilmo, buxarlanma, konara yeralti1 axma vo dasqin noticosinds bag verir.
Homin faktorlar birlikdo hissolords su itkisini gostoron parametrlordo nozoro alinir. Bu
parametrlor ilin miixtalif vaxtlarinda suyun sistema daxilolma va sistemdon xaricolma balansinin
komayi ilo miiayyan olunur.

Bond qurgularinda vo sugdtiirme montagolorinds suyun verilmosinin elo qrafikinin tortib
olunmasi talab edilir ki, kanal va boru xatlorinds lazim olan sarflar tomin olunsun va su anbarlari
ilo cay hissalarinde suyun saviyyasi texnoloji mohdudiyystlorlo miioyyon olunmus qiymatlorden
konara ¢ixmasin.

Sistemin idarsolunma qrafikinin tortib edilmesi iiciin sistemo axan ¢aylarda, bond
qurgularinda, sugdtiirmo mantagolorinds baslangic sorflor, su anbarlar1 vo ¢ay hissalorindo suyun
baslangic soviyyelori, idaroetmo dovrii orzinde sistemo axan ¢aylarin sarfi vo hissalordos su itkisi
haqqinda prognozlar, homg¢inin band qurgusu vo su gotiirma mantagalarinds sorfin talob olunan
qiymatlori molum olmalidir.

Beloliklo, forz edok ki, hissalorin girisinds (N = O,_N) va kicik caylarin sistema tokiildiiyii
montogolords (N = LN, ] =1,_~]n ) baglangic an (to) va (1o, T) miiddati iiglin prognozlasdirilmig
an (t) sorflori; hissolordo siiziilmo, buxarlanma, sistemo vo ya sistemdon yeraltt axma
notigasindo suyun baslanbic er,t (to) vo (1o, T) miiddati iiglin prognozlasdiriimis er]t (t) :
n=1N itkisi; bond qurgularinda baslangic Q,,(t,) ve (to,T) miiddoti orzinds tslob olunan
Q;O (t) (n =1,_N ) sorflori, sugotiirma montagolorinds baslangic ; (to) va te (o, T) middati
arzinds talab olunan qL (t), (n =1N,i= 1,_|n ) sorflori malumdur.
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Bond qurgularinda Qno(t) vo sugdtirmo montaqgalorinds qni(to), (n =1N,i=1, n)

sarflorini [Q,TE)'” ’QnO ] Vo [qm'” qmax ] sarhadlori daxilinda tonzimlomok miimkiindiir. Bu
min |, max

zaman suyun anbarlarin sonunda h (t) saviyyalari [hn ,hn ] araliginda doyiso bilor. Bu

soviyyolar hissaya daxil olan, hissaodon Xaric olan vo hissada itirilon su sorflorindon asilidir.

Somoralilik kriterisi kimi, bond qurgularinm Q.o (t), n=1L N vo sugdtirmo mentoqolorinin

qni(t) . n=1N,i=1, |, faktiki sorflorinin tolob olunan QIO (t) vo qL (t) sorflorindon
forqinin minimallagdirilmas1 nozards tutulur.
Masalonin yazilisim1 sadslosdirmok {iciin sorflor [t,1, t;] parcalarinda zamana goro hisso-

hissa sabit gotiiriliir. Belo ki, [0, T]= Z(tz _tz—l)' Bu halda mosolo asagidaki sokilda
z=1
yazilir:
Sistemdo sorflorin optimal idara olunmasi masalasinds (tp,T) miiddati orzindo band

qurgularinda elo Qno(z) vo sugdtiirma moantagalorinda elo Qni(z), N =1,N,i=1, |, sorflorinin

. ) T . ..
tapilmasi tolob olunur ki, bu sarflorin tolob olunan Q;O(Z) %) qni(Z) sarflorindon farqinin
miitloq qiymatlori minimum olsun:

z N I
C= Z Atz Z(Cno QnO (Z) - QrIO (Z)‘ + chi
z=1 n=1 i=1
vo bu zaman asagidaki ssrtlar Odanilsin:
Qo' <Qy(2)<Qnp . n=1N,z=1Z; ()
—qnl(z) qnl l :Wa i :11 n ,Zzl’ 1 (3)

Gni (2) = QL(Z)U% min (1)

min

ql’]l

AV, < 3|0, (2 +2Qn, 30,0~ D -Qu (@) |, <AV,

n=LN, z2=12Z; 4)
h'™ <h,(z) <h™ n-1N,z=1Z; 5)
Qu(2)=0, q,(2)=0, ,n=LN,i=11 z=1Z. (6)

Burada z — sorflorin sabit qaldigi zaman intervallarinin némraloridir, bels Ki, z=1 hali (to t;)
intervalina, z=Z 1iso (ty.1,T) intervalina uygundur, At;, —bu intervallarin uzunlugudur. ¢, — n-ci
BQ-dan grafikdon forqli verilon vahid hogmds suyun doyari, cni —(ni)-¢i SQ-da qgrafikdon forqli
verilon vahid hogmdo su iiciin corimonin miqdari, AV, vo AV’ —su anbarinda vo ya cay
hissasindo suyun hacminin azalmasinin vo ya artmasinin maksimal hacmlaridir. Suyun hacminin

AV, doyismosi baslangi¢ V| (0) vo minimal Vnmin hagmlori arasinda forq kimi, AV, iso maksimal
V™ vo baslangic V, (0) hacmlori arasinda forq kimi gotiirtiliir:
AVy=V_(0)- V™, AV, =V.™-V_ (0).

Q,: (Z) — hissado (1, t;) miiddoti orzindo suyun itkisini gostoron toqribi parametrdir.

Belo ki, ¢cayin hissalori su anbarlart ilo birlikds slava olaraq, yeralti sular, bulaqlar, yagis va s. ilo
qidalanir, onlarda su itkisi iso siiziilmo, buxarlanma, konara yeralt1 axma vo dasqin noticosindo
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bas verir. Homin faktorlar birlikds hissolords su itkisini gdstoran parametrlorde nazors alinir. Bu
parametrlor ilin miixtolif vaxtlarinda suyun sistemo daxilolma va sistemdon xaricolma balansinin
kdmayi ilo miioyyon olunur

Holl iisulu. (1) — (6) qeyri-xatti programlasdirma masolasidir. Magsad funksiyasinin
geyri-xatti olmasi vo idaroetma parametrlori arasinda olagalorin miirakkabliyi masalonin hallini
cotinlogdirir. Texnoloji parametrlorin xiisusiyyatlorini nozoro almaqla mosoloni sadoslosdirmok
mimkiindiir. Belo ki, sistemdas su bollugu halinda faktiki sarflari tolob olunan sorflordon bdyiik
vo ya ona borabar, su qithgl halinda iso — kicik vo ya ona borabor gotiirmok miimkiindiir. Bunu
nazars almagqla, miitloq qiymatlori yox edorak, moqsad funksiyasini sadalogdirmok olar. Natigada
(1), (2) vo (3) miinasibatlori asagidak: soklo diistir:

C= izAtz Z[Cnano (2)+ _chniQni (2) —C,4Qno (2) - _chniq:i (Z)] —>min; (1)

Qo(2)<Quo(2) < Qi (Q" <Quo(2)<Q(2)). n=13,2-12; @)
an(@<d,@<a (A" <a,(2)<al@), n=13.i-12, 2-12. @)

Burada moagsad funksiyasinin «+» isarasi vo moterizasiz barabarsizliklor bol sulu vaxtlara,
magsad funksiyasinin «-» isarasi vo motarizali barabarsizliklor iso su qitligi halina aiddir.

Sorflorin verilmis sorhad qiymaotlori vo hesablanmis AVn’ AVn hocmlori asasinda

2.1), (2.2), (23°), (2.4). (2.5), (2.6) mosolosi hall olunur. Noticads Qno (1), Oi (L, ),

n=13,i= ﬁ . 2=12 sorf funksiyalar1 hesablanir.
Hesablanmus sarflor asasinda sistemin idarasetmo qrafiklori tortib olunur.

Naticalor. Cay vo su anbarlarinin ehtiyat tutumlari miioyyon vaxt orzindo sistemdo
dasqinlart vo su ¢atigmazliglarini aradan qaldirmaga imkan verir. Belo sistemlorin optimal idars
olunmasi ciddi arasdirmalar tolob edon miirokkob mosalodir. Bunun soboabi sorflorin vo
saviyyalarin dl¢iilmasinin va hissads suyun hacminin prognozlasdirilasinin catinliyidir.

Hissalords suyun hacminin hesablanmasi {iciin bu hissalori nozari olaraq kicik kosiklora
bolmak va har bir kasikda suyun en kasiyini miioyyan etmoak lazimdir. Bu isa olava todgiqatlarin
aparilmasini tolab edir.

(17), (2°), (3°), (4). (5), (6) mosalasinds parametrlorin ¢ox olmasi vo onlar arasinda
olagalorin miirokkobliyi Sobabindon masals yalniz miiasir kompiiterin komayi ila holl olunur.
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SUMMARY
THE WORKING MODEL OF MANAGING THE RIVER CURRENT REGIME
DIVIDED INTO SYSTEMATIC PARTS BY WATER RESERVOIRS
Iskenderov A.A., Tagiyeva A.D., Salmanova M.N.

Key words: river, reservoir, canal, water pipe, barrier devices, current, to manage,

to regulate.

In this article the working model of managing the river supplying the canals and pipelines
with water and its current regime divided into systematic parts by water reservoirs are studied.
The introduction, the problems, their solution and collusion are given in separate section in this
article.
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Hazirda miixtalif informasiya sistemlorindo ¢oxlu miqdarda elektriki vo qeyri-elektriki
komiyyatlorin 6l¢iilmasi talob olunur. Qeyd etmok lazimdir ki, nozarat olunmasi tolob olunan
geyri-elektriki kamiyyatlorin sayi, elektriki komiyyatlora nisbaton ¢oxdur. Bir ¢ox hallarda qeyri-
elektriki komiyyot olan xotti yerdoyismonin Olgiilmasi tolob olunur. Bu mogsadlo xotti
yerdoyismali kod ¢eviricili sensorlardan istifade etmok daha slverislidir [1,2,3].

Bu ndv sensorlarin ¢ixisinda, analoq komiyyato uygun olan kod kombinasiyast alinir.
Molumdur ki, bels signallar1 kompiiterds arasdirmaq vo az xota ilo uzaq mosafoys Otiirmak
muimkiindiir.

Magalods xotti yerdoyismoli kod ceviricili sensorlarin yaradilmas: prinsipina baxilir. Is
prinsipino va qurulusuna gors homin geviricilora avtogeneratorlu ragsli xotti yerdoyismoli 6l¢mo
ceviricisi deyilir. O, asasan, xatti yerdoyismoni ¢eviran ilkin ¢eviricidon vo yerdoyismays uygun
kod yaradan avtogenerator ¢eviricisindon toskil olunur.

Kod ¢eviricisinin (KC) vozifosi xotti yerdoyismoni ikilik, Qrey vo ya ikilik-onlug koda
cevirmokdir. Xotti yerdoyismoli kod ceviricisi nazarat-6l¢ili vo tonzimloyici sistemlordos istifads
oluna bilar. Bu ndv ceviricilor informasiya sistemlorinds istifads edilo bilor vo onun kémayi ilo
Olctilon fiziki parametrlori rogom kod signalina ¢evrilmoak {i¢iin totbiq olunur.

Xotti yerdoyisma-kod ¢eviricisinin sxeminin se¢ilmosindo osas olaraq onun totbiq
sahosinin, yoni nozarat-0l¢ii sistemlorinin tolobatini tam 6domasi osas gotiiriiliir.

Olgiilocok komiyyatin noticasini siiratlo qobul etmok vo onu slave mexanizmin kdmoyi
olmadan nozarat-6lgma va tonzimlayici sistemlora 6tiirmok miimkiin olmalidir. Bu talabati 6damak
liciin istifado edilon sxemin secilmasinds hor bir mortabs liglin avtogenerator istifado olunur vo
rags konturuna hassas element vasitasilo tosir edilir. Bu halda molumat biitiin martabolorden eyni
zamanda sorgu vasitosilo gotiiriir. Bu ndv ceviricilor yiiksok siiroto vo hossasliga malik olmaqgla
yanas1, markozi nazarot kompiiteri ilo alagalondirmak ii¢iin slavs texniki vasits talob olunur. Ancaq
hor bir mortobs {iglin avtogenerator giiclondiricisinin vo formalagdiricisinin istifadesi ¢oxlu
miqdarda radiotexniki elementlorin istifadosino sobab olur [3].

Paralel tosirli ¢eviricilordo gostorilon miirokkaebliyi aradan qaldirmaq ii¢lin ardicil tesirli
ceviricinin sxeminin islonmasi magsadouygundur. Bu nov ceviricinin blok-sxemi sokil 1-do
verilmisdir.
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Sakil 1. Ardicil tasirli ¢eviricinin blok-sxemi

Sxemdon goriindiiyli kimi, ardicil tosirli gevirici avtogeneratordan (Ag), giiclondiricidon
(G) vo ¢ix1s signal formalagdiricisindan (F) toskil olunur.

Hossas elementlorin = (Hes...Hen) dolaglart  kontaktsiz  agarlar K1-Kn  vasitosilo
avtogeneratorun roqs konturu kondensatoruna paralel qosulur. Acarlardan biri agiq oldugda ona
aid olan hassas element kondensatorla birlikds rogs konturunu yaradir.

Bu variantin osas ¢atismayan cohoti ondan ibaratdir ki, rogs kontunun keyfiyyoti asagi
diisiir, buna sobob rogs konturuna acar rejimindo isloyon tranzistorun qosulmasidir. Ancaq agar
rejimindo isloyon tranzistorun tam agiq vo tam bagl voziyyetlori tomin edorss, gostorilon
catismamazliglar minimuma catdirila bilor.

Xaotti yerdoyismali kod ¢eviricisinin kinematik sxemi sokil 2-do verilmisdir.

Sxem kodlasdiric1 16vhadon 1, hossas elementlor toplusundan 2 (sorgu blokundan),
torponmoz  gévdodon 3, skaladan 4, okstosir yayindan 5, yerdoyismo tutucusundan 6,
avtogeneratordan Ag, giiclonsdiricidon G vo kontaktsiz agarlardan K1+KS8 toskil olunur.

Xotti yerdoyismoli kod ¢eviricisindo tolob olunan X yerdoyismasi kodlagdirilmis 16vhoya
otiiriiliir. Onun yerdayismasi torpanmaz sorgu blokunun kod cigirlari tizorinde miioyyan voziyyot
almasini tomin edir.
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Sakil 2. Xotti yerdayismali kod ¢eviricisinin kinematik sxemi

Sorgu blokunun yaratdigi impulslar1 K1+K8 vasitosilo ardicil olaraq hossas elementlor
avtogeneratorun rags konturuna qosulur, ¢ixigda buna uygun gorginlik yaranir. Gorginliyin
yaranmas1 hassas elementin kod cigirinin metallik hissasi qarsisinda olmasindan asili olacaqdir
[3]. Belaliklo, giiclondiricinin ¢ixisinda 8 maortobali ardicil ikilik kod alinacaqdir ki, bu da
Olctilocok X xatti yerdoyismosing uygun olacaq.

Ardicil tosirli xotti yerdoyismoli kod ¢eviricisinin prinsipial elektrik sxemi bucaq
yerdayismali kod geviricisinin prinsipial elektrik sxemindo oldugu kimidir [3].

Xotti yerdoyismali kod ¢eviricisinin osas hissasi harmonik ragsli LC avtogeneratorudur.
Rags konturunun induktivliyi kimi hassas elementin dolagi istifade olunur.

Prinsipial elektrik sxeminin axirinci kaskadindaki tranzistorun ¢ixisinda ikilik say
sistemina uygun iki dayanigli voziyyat alinir [3].

Hossas element kod cigirimin  metallik  hissasinin qarsisinda  yerlogsmadikdo
avtogeneratorun 6z-0ziino tasirlonmasi bas verir, yoni yliksok tezlikli sinusoidal doyison rogslorin
yaranmasi tomin edilir. Avtogeneratorun bu vaziyyati “1” raqomi kimi gobul edilir.

Ceviricinin ¢ixisinda kod signalini yaratmaq tigiin K1+K8 agarlarin girislorina ardicil
olaraq manfi sorgu signal1 verilir.

Onun tosirindon agarlardan biri acildigda ona aid olan hassas elementin (induktivlik
dolagi) niivesi qarsisinda kod cigirinin olub vo ya olmamasindan asili olaraq, avtogeneratorun
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cixisinda sinusoidal doyison yiiksok tezlikli signal alinir. Avtogeneratorun c¢ixis signali
kondensatorundan kegorok doyison coroyan giiclondiricisinin girisine daxil olur vo onun
cixisinda uygun kod kombinasiyast alinir.
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Agar sozlar: sinxron siirat, stator va rotor dolaglari, ortoganal dolaq, magnit sahasi, magnit
harakat qiivvasi, tezlik ceviricisi, Uzununa-enina tasirlonma dolagi
Istonilon elektrik masin1 {igiin qorarlasmis rejimdo rotor vo stator magnit saholorinin
qarsiliglt torpanmozliyi elektrik masinlar1 nozariyyasindo mithiim faktordur. Hoagqigaton, bu halda
sabit firlanan moment yaranacaq, enerji rotordan statora vo ya oksino Otiiriilocokdir. Adi
konstruksiyali sinxron masinlarinda stator dolagi ticfazali doyison coroyan monbayina qosulur vo
firlanan maqnit sahosi yaranir. Rotor dolagi iso sabit coroyan monbayino qosulur. Bu sahalorin
qarsiligh torpanmoz olmasi tiglin rotoru da stator maqnit sahosinin firlanma tezliyino borabor
tezliklo firlatmaq lazimdir. A

A°—§
X o—

Sakil 1. Uzununa — eninoa tasirlonan SM-in modeli
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Uzununa — enina tasirlonan sinxron maginlarin bazi nazori masalolori

Ikifazli doyisen coroyan masmnin niimunosinda, sinxron masinin qorarlasmis rejimindo is
prinsipini nozordon kegirok. Umumi halda istonilon ¢oxfazali ¢oxqiitblii sinxron masin1 statorda
(AX, BY) vo analoji olaraq, rotorda (ax, by) qarsilighi perpendikulyar dolaqlardan ibarat ikifazli
ikiqiitblii masin ilo ovoz etmok olar (Saokil 1).

Bu ciir avozetmonin dogrulugu ondan ibaratdir ki, iki ortoqonal dolagin kdmayi ilo real
elektrik masinlarinda hoyata kegirilon (yaradilan) biitiin ndv magqnit sahoslorini yaratmaq olur.
Belo ki, iki ortoqonal dolagi sabit corayanla qidalandirarken aydindir ki, naticovi stasionar
maqnit sahasini, bu dolaglan iki fazali doyison coroyanla qidalandirarkon ddyiinon (pulsasiya
olunan) naticovi maqnit sahasini, dolaglari1 faza siirlismasi olan coroyanlarla qidalandirarkon iso
onlarda Y4 periodlu firlanan sahs alariq.

Umumi halda stator vo rotorun ortoqonal oxlarinda osas real dolaglara, hom do kémakgi
dolaglara (dempfer) ekvivalent olan sayda dolaqlar yerlosdirilir. Ogor AX vo BY lovbar (stator)
dolaglarini f; tezlikli iki fazali doyison corayan sobokasino qossaq, onda bu dolaglardan axan
sinusoidal corayanlar firlanma tezliyi (dovr/doq)

n =60f/p 1)
olan firlanan maqnit seli yaradacaqdir.

Bu halda bucaq siirati (rad/san):

Q, =24, 1p 2)
Burada, p- masinin ciit qiitblor sayidir.

Ogor tosirlonmo dolaglart ax vo by dolaglarinin, eyni zamanda sabit coroyan monbayino

gossaq, v rotoru £ bucaq siirati ilo firladsaq onda gorarlagsmis rejim sortinin yerina yetirilmasi
Q= 3
zamani movcud olacaqdir.

Belolikls, sinxron maginin qorarlasmis rejimindo rotor, generatorda oldugu kimi, miiharrik
rejimindo do, valdaki momentin qiymatindon asilt olmayaraq, sinxron siirot adlanan, sabit bucaq
stirati 1lo firlanacaqdir. Aydindir ki, induktorda sabit maqnit selini yaratmagq tigiin bir tasirlonmao
dolagmin olmas1 kifaystdir. Bu halda indikatorun konstruksiyast vo tosirlonmoe dolaginin
gidalanma sxemi sadalogacakdir. Bu ciir masini asagida, adi konstruksiyali bir tasirlonma dolaqgl
klassik sinxron masini vo ya sadoco olaraq sinxron masini adlandiracagiq. Iki qarsiligh
perpendikulyar tosirlonma dolaqglarin mévcudlugu zamani induktorun va tosirlonma dolaglariin
qidalandirma sxeminin miirokkoblosdirilmosi hesabina dayaniqliq vo idars olunmasi noqteyi-
nazorindan daha yiiksok gostoricilora malik masin aldo etmok miimkiindiir. Bu halda tasirlonma
dolaqlar1 eyni, yoni onlarda yaradilan MHQ-1 barabardir, ya da miixtalif, yoni yaradilan MHQ-lor
miixtolif ola bilor[1,5] .

Eyni iki tosirlonma dolaqdan ibarat dolaqlart f, tezlikli ikifazali doyison corayan monboyino
gossaq, onda induktorun dolaglarindan axan sinusoidal corayanlar, rotora nazoron

n2:60f2/ p (4)
firlanma tezliyina barabar firlanan magqnit seli yaradacaqdir. Bucaq siirati iso
Q,=2 7,/ p (5)

olacaqdir.
Ogor rotoru Q bucaq siirati ilo firlatsaq, onda qorarlagmis rejimi hoyata kecirmok {i¢iin €,
04, €, bucagq siirotlori arasinda asagidaki olago olmalidir:
Q=0+ (6)
Bu ciir masin da hamg¢inin sinxron masin adlanacaq, basqa sozlo, o, tamamils yuxarida
gatirilon toyinata aiddir, ancaq firlanma tezliyi f; va f, tezliklori ilo toyin olunur vo miiharrikin
valindaki momentdon asili deyildir.
Bozan f; vo f; tezliklori ilo tosirlonan sinxron masinlarina ikiqat (ikitorafli) qidalanmasi olan
masginlar deyilir.
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f, tezliyi hom sabit, hom do doyison — tonzimlonon ola bilor. Sonuncu halda (5) ifadasine
uygun olaraq, sinxron masinin firlanma bucaq siiroti do doyisocokdir. Lakin rotorun bucaq
stirotini hom do, (5) vo ya (2)-don goriindiiyii kimi, 16vbor coroyanin f; coroyan tezliyini
doyismoklo tonzimlomok olar. Bu halda aydindir ki, ancaq bir tosirlonmo dolagin1 sabit coroyanla
gidalandirmaq olar. Belslikls, sinxron masin gorarlagmis rejimds, ham sinxron firlanma tezliyi
ilo, ham do geyri-sinxron - tonzimlonan firlanma tezliyi ilo isloys bilor. Birinci halda 16vbar
dolagi doyismoz tezlikli doyison coroyan sobokosing, tosirlonmo dolagi iso sabit coroyan
dovrasine qosulur. Ikinci halda iso miioyyen ganunla 18vbarin coroyan tezliyi doyisir vo ya
tosirlonma coroyanlarin tezliyi doyisir. Bu halda induktor miitloq sokildo, verilmis tezlikdo
dairavi maqnit sahosi yaradan iki bir-birina perpendikulyar olan tasirlonms dolaglarindan ibarat
olmalidur.

Doyison coroyan tezliyini tonzim etmok {i¢iin idaro olunan statiki tezlik ceviricisindon
istifada olunur (STC).

Sokil 2-ds sinxron masinin miixtalif yerino yetirilmasi tiplor gostorilmidir.

Sinxron
Mmasini
Bir tosirlonma do- Iki eyni dolaglt vo ya
laglt klassik SM miixtolif dolaqli uzununa- Idars olunan SM
enina tasirlonan SM

Lévbor dovrasinds Lovbor dovrasinda Tasirlonmo dovra-
STC olan ventil SM impulslar1 ¢evirmok- lo sindo STC olan
addim SM asinxronlagsmis SM

Sakil 2. Sinxron maginlarin tasnifati

Birinci qrupa, induktorda bir tosirlonma dolagi olan klassik (adi) sinxron masinlar1 daxildir,
ikinci qrupa ise induktorda sabit coroyanla qidalanan iki eyni vo ya miixtalif tosirlonma dolaqlari
olan sinxron masini aiddir.

Bels tip sinxron maginlar statiki tezlik ceviricisi ilo birlikds idars olunan masinlar qrupunu
toskil edir. Bu halda 16vbor dovrosindo statiki tezlik ¢eviricisi olan masinlara ventil masinlar
deyilir, tosirlonmo dolaginda  STC olan eyni dolagli uzununa-enins tosirlonan sinxron
masinlarina asinxronlasdirilmis masinlar deyacoyik.

Sinxron generator niimunasindd uzununa — enina tasirlonma prinsipinin fiziki mahiyystini
nazordon kecirak. [ 3 ].

Saokil 3-ds klassik bir tesirlonmo dolaqli sinxron generatorun vektor diaqrami gostorilmisdir. Bu
generatorun tosirlonmo coroyanin tonzimlonmasi (I = o +Al fd) sobobindon yaranan

l6vborin AE,q — e.h.q. artim1 homiso E,g vektoru oxu boyunca istiqgamatlondirilir, yoni rotorunn
enino oxu boyunca vo maginin hom AP aktiv vo hom do AQ reaktiv giiciin meylina sabob olur.
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Uzununa - enino tosirlonon sinxron masinlarinda mosalo tamamilo basqadir. Tosirlonmo
dolaglarimin coroyanlar1 arasindaki miinasibati doyismoklo, elo etmok olar ki, 16vborin AEy,
e.h.q. artim1 Eg-a nozoran ixtiyari bucaq altinda v verilmis bucaq altinda istiqgamatlona bilar.
(sokil 3.b)

Beloliklo, 16vborin e.h.q. artiminin homiso 16vborin U gorginliyino perpendikulyar
istigamoatds olmasini aldo etmok olar. Bu halda ancaq masinin aktiv giicii doyisocok vo ya tonzim
olunacaqdir (sokil 4.a). ©gor e.h.q. artimi lovbar gorginliyi boyunca istigamatlonorso, onda ancaq
maginin reaktiv giicii doyisocok vo ya tonzim olunacaqdir. (sokil 4.b) Uygun olaraq, iki
tasirlonmo dolagindan ibarst masinlarda elektriki yol ilo tosirlonma m.h.q. vektorunun foza
voziyyatinin  doyismosi  hesabina, yoni tosirlonmo coroyanlarinin  birbasa doyismasi
miinasibatindo, aktiv vo reaktiv giiclorin asili olmayan tonzimlonmasini aldo etmok olar. Bu
miimkiinatin naticosindo masin adi sinxron masinla miiqayisada bir ¢ox vacib tstiinliiklors malik
olacaqdir.

Sakil 3. Tosirlonmanin tanzimi sababindon yaranan EHQ artimi
a) Klassik bir tasirlonma dolaqli sinxron magini
b) uzununa — enina tasirlonan sinxron masini

é’() AE 2 AEO AE!T __._“—_':ﬁok——
I E'O : 3
{ 0 e L \ 4
| Eo xi : 1 » 1
' g g
i =2
| °
_______ I AE()"‘ D O v 1] .
Eo" /I
a) 6)

Sakil 4. Uzununa — enina tasirlonan sinxron masinda aktiv (a) va reaktiv (b) giiciin tanzimi
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Uzununa — ening tosirlonan sinxron maginin parametrlorinin isare olunmasi ilo slagedar bazi
masalalori nazardon kegirak.
Hor iki oxda tesirlonma olarken, dempfer konturlart olmayan sinxron masinlari {igiin
elektromaqgnit momentin (giiciin) ifadosi asagidaki sokilds olacaq [1,4,5]:

Ue
Me: fd

Ue 2
sins+—"coss+o| 2 _ L lsinos )
q X4 2 |\ X, d

Burada isaroetmolor, osason, iimumi gobul edilondir. Molumdur ki, bu isarolonmolor
miixtolif odobiyyatlarda miixtolifdir. (7) ifadesinds olan e vo e - uygun olaraq uzununa vo

enind tosirlonmo dolaqglarin m.h.q.-nin 16vbar dolaginda yaratdigi e.h.q.- dir, eyni zamanda bozi
manbalards onlarin vektorlarinin d va q oxlari {izra yerlosmasi prinsipindon istifade olunur, yani
bu isaralomolords “fd”” vo “fq” indekslorin yerlori doyisdirilmisdir. Homginin, sinxron masinda
miixtolif igarslora vo bucaq adlarina fikir vermok lazimdir. Standart maginlarda g enino ox ilo
(16vbar e.h.q. vektoru) gorginlik vektoru arasindaki bucaq bels adlanir: a) yiik bucagi, b)rotorun
stirismo bucagi, v)rotor bucagi,homginin q) dayaniqliq bucagi, bunlar 6 va ya § ilo miixtolif
horflorlo isaro olunur. Adi masinda bu casbasliga vo basadliismomozliys sabob olmur. Lakin
uzununa va enina tasirlonon sinxron masinlari iiciin bu basqa ciirdiir. Burada uzununa (/) vo
enino ([rq) dolaglarmin tasirlonma corayanlar1 arasindaki miinasibatlordon toyin olunan bucaq

yaranir. Bu bucaq enins ox ilo (E¢q vektoru) E, = E, + Efq naticovi e.h.q. arasindaki bucaqdir.

Adi sinxron masinda bu bucaq a =0, belo ki, | tq = By =0-dir. Uzununa — enins tasirlonan

sinxron masinin gorginlik, tosirlonmo corayanlar1 vo e.h.q. vektorlarinin voziyysti sokil 5-do
verilmis vektor diagramlari ilo toyin olunur [ 3,5,6 ].

Adi masinda oldugu kimi d oxu ilo U gorginlik vektoru arasindaki bucagi rotorun siiriismo
bucagi adlandiraq (o rotorun gorginlik vektoruna gors voziyyetini toyin edir) o ilo isaro edok.
Naticoavi Eg e.h.q. ilo U gorginlik vektoru arasindaki bucaq yiikii toyin edir vo onu © ils isars
edok.

Vektor diagramindan (sokil 5) goriindiiyii kimi

O=0+ta (8)
Adi magin li¢lin
lq=Ey=0;, E;=Eq4; a=0; =0 9)

Beloliklo, uzununa — enino tosirlonon sinxron masinda bizim isaro etmoyimizlo yik ©
bucaq ilo, rotorun vaziyyati iso 0 bucagi ilo toyin olunur. Deyilonlordon bels ¢ixir ki, © bucagi
bilavasito rotorun voziyyati ilo bagh (slagali) deyil, d bucagi a bucaginin hesabina doyiso biler,
(yani Igg vo Ifq coroyanlarin miinasibatindon).

Dayaniqliq rotorun tarazliq vaziyystindon meyl etmasi ilo slagedar oldugundan, onda o,
ancaq 0 bucaginin tarazliq voziyyotindon meyletmosi ilo qiymatlondirile biler. Buna gore do (7)
diisturunda verilmis M elektromaqgnit momentin ifadasi 6 bucaginin funksiyasi kimi yazilmisdir.
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Sakil 5. Uzununa — enina tasirlanan sinxron masinin vektor diaqrami.
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PE3IOME
HEKOTOPBIE TEOPETHYECKHUE BOIIPOCBHI CUHXPOHHbBIX MAIIINH
C MPOJOJIBHO-ITONEPEYHBIM BO3BYXJIEHUEM
I'ynuee 3.A., 'awmumosa A.P., I'aoxcubanaee H.M., Anexoeposa T.C.

Knwouesvie cnoea: cumxpounas cKopocms, CMAmopHvle U POMOPHbIE O0OMOMKU,
OPMOCOHANILHASL OOMOMKA, MACHUMHOE NOJe, 2NeKMPOMACHUMHAS
osudxcywas cuna, npeoopazoeamend YACMOMyl, 0OMOMKA C

NPOOOILHO-NONEPEUHBIM 8030YHCOCHUEM.
B oTinume oT TUNOBBIX CHHXPOHHBIX MAIlIMH B JAHHOW CTaThe 3a CUET PACIONIOKEHHUS TBYX
BCTPEYHBIX OOMOTOK BO30OYXJICHHS C TOYKH 3PEHHUS YCTOMYMBOCTH W PETYJIUPOBaHUsS, OBLI
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OCYILECTBJICH TEpPEeXOoJl Ha YIYUYLICHHYI0 CHHXPOHHYIO MAallMHYy, KOTopas obnamaer Ooiee
BBICOKMMH MMOKA3aTEISIMHU.

OnHOBpPEMEHHO PacCCMOTPEHO M3MEHEHUE OTHOLICHUS MEXy TOKaMH C IByMsI OOMOTKaMHU
MPOJOJIBHO-TIONEPEYHOr0 BO3OYKICHHUS, KOTOPOE MPHUBOAUT K M3MEHEHHIO AKTUBHOH U
PEaKTUBHOM MOIIHOCTH CUHXPOHHOM MAILIMHBI C OJJHOBPEMEHHBIM PEryJIUPOBAHUEM.

SUMMARY
SOME THEORETICAL PROBLEMS OF SYNCHRONOUS MACHINES
WITH LONGITUDINALLY- TRANSVERSAL EXCITATION
Guliev Z.A. , Hashimova A.R., Hajibalayev N.M., Alakbarova T.S.

Key words: synchronous speed, stator and rotor windings, orthogonal winding, magnetic
field, electromagnetic driving force, frequency converter, winding with a
longitudinal transversal — excitation.

In this article unlike model synchronous machines due to the location of two meeting
excitation windings from the stability and adjusting point of view, passing was carried out to the
improved synchronous machine that posseses higher indexes.

At the same time considered the change of relation between currents with two windings of
longitudinaily-transversal excitation that causes the change of active and reactive power of
synchronous simultaneous adjusting was considered.

Daxil olma tarixi:  Ilkin variant  12.01.2016
Son variant 25.01.2016
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Energetikada kvalimetriya “6l¢ii” cihazlarimin tatbiqi miiasir dovriin talobidir, ¢iinki
istehsal olunan mohsulun keyfiyyat sarfi va cari sarfiyvat miiqabilinds alinan mahsulun
qiymoatlondirilmasi qarsida duran vacib masalalordan biridir.

Kvalimetriyanin, bir elm kimi, keyfiyyat, istehsal obyektlorin mahiyyati vo xassolori kimi
insanlar t¢lin homiso boyiik praktiki shomiyyot dasimigdir. Ona gora do insanin istirak etdiyi
biitiin saholords keyfiyyatin qiymotlondirilmasi vacib masals olmusdur vo olaraq da qalir.

Mbohsulun keyfiyyotinin giymatlondirilmasinin ilk malum hallart b.e.a. XV asro aiddir. O
zamanlar Krit adasinin dulusgular1 6z momulatlarini istehsalcilar vo yiiksok keyfiyyat haqqinda
sahidlik edon xiisusi nisanlarla nisanlayirdilar. Bu keyfiyyatin qiymatlondirilmaesi {i¢iin "adlar
skalas1" vo ya "lnvan codveoli" lizro hoyata kecirilirdi. Firma nisanlari, homginin, basqa
keyfiyyot nisanlari, indi, mohsullarin keyfiyyotinin qiymost olamati olaraq diizgiin istigamat
kimi xidmat gostarirlor. Daha sonralar, keyfiyyatin qiymatlondirilmosinin "kollektiv miidrikliya"
osaslanan Uisulu omok mohsullarimin uygunlugunun toyini ehtiyacinin, istehlak¢ilarin
ehtiyaclarina xiisusi elmi intizamin yaranmasina, yoni, omtoosiinashifin yaranmasina gatirib
¢ixardl. ©mtoosiinashigim birinci kafedrasi 1549-cu ilds Italiyanin Paduya universitetindo toskil
edilmisdi.

Beynolxalq ticarotin inkisafi mohsullarin keyfiyyot doracolori iizro tesnifatini talob
edirdi, bunun {igiin is9, tokco mohsulun ayri-ayr1 xassoalorinin deyil, hom do , biitiin osas
istehlak xassolorinin mocmusunun  say1 lizro Olgmoyi tolob edirdi. Bununla slagodar olaraq,
Avropada vo ABS-da 19-cu osrin sonu, 20-ci osrin ovvallorindo mohsulun keyfiyyatinin
qiymatlondirilmasi tisulu ballarin komayi ilo genis istifade olunmaga baslandi.

[lk dofs Rusiyada  keyfiyyotin giymotlondirilmosinin  analitik i{isulunu moshur
gomiqayirma miitoxassisi akademik A. M. Krilov osaslandirdi vo totbiq etdi. 1922-ci ilde
P.Bridjmen keyfiyyati xarakterizo edon miixtalif parametrlorin bir neco miqdar qiymatinin bir
gostaricido toplanmasi tisulunu toklif etdi.1928-ci ilde bu problemi M.Aranovi¢ hall etdi. Eyni
zamanda, P.Florenski torofindon mohsulun keyfiyystinin qiymatlondirilmasinin  komiyyat
gostaricilori lizro molumatlarin emalinin yeni Gisullarini toklif etdi. Kvalimetriya —sarbast elm
kimi 20 asrin 60-c1 illorinin sonlarinda formalasmaga bagladi.

Kvalimetriya — 06l¢li haqqinda vo hor ciir fonnlor vo omoliyyat, yoni real diinyanin
obyektlorinin keyfiyyatinin miqdar qiymati haqqinda elmdir.

Kvalimetriya strukturu ti¢ hissadon ibarotdir:

1 — imumi kvalimetriya vo ya kvalimetriyanin imumi nazoriyyasi, yoni, problemlorin vo
masalalaorin baxildigi, homginin, dl¢ii Tisullar1 vo keyfiyyatin qiymotlondirmasi;
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2 - obyektlorin bdyiik qruplasmalariin xiisusi kvalimetriyalari, masolon, mohsulun, proseslorin,
xidmotlorin, sosial tominatlarin, miihitlorin, yasamalarin vo s. yani, insanlarin yasayis
keyfiyyotino godor olan kvalimetriyalar;

3 - mohsulun, proseslorin vo xidmotlorin ayri-ayr1 novlorinin fonn kvalimetriyalari,belo ki,
masinqayirma mohsulunun, insaat obyektlorinin, neft mohsullarinin, omayin, tohsilin vo s.
kvalimetriyasi kimi.

Miiasir elektriki vo xiisusan do, geyri-elektriki kamiyyatlorin dl¢iilmasi ti¢iin istifads edilon
Olcli cihazlar1 daha miirokkob olur. Yeni 6lgmo sistemlorini vo cihazlarmi layihalondirarken,
onlarin 6l¢mo diapazonu, doqiqliyi, hessasligi, ¢evikliyi vo etibarliligi qarsisinda daim artan
tolablor qoyulur. Bir elm sahasi kimi,6l¢gmo texnikas1 vasitolori, totbiq sahasino vo istifado edilon
tisul vo wvasitoloro goéro forglonirlor. Bu forqlonmo, saholorin daha dorin vo miintozom
nozoriyyosinin yaradilmasina imkan yaradir. Digor torofdon, biitovliikdo, 6lgmo texnikasinin
inkisafin1 ohato edon limumi nazori osaslarin mdvcud olmamasi ayri-ayr1 sahalorin - koskin
stiratdo olagosizliyine gotirib ¢ixarir.

Olgii vasitolorini giymotlondirarken, ayri-ayriligda, onun skalasinin baslangicinda vo
sonunda olan xotalari, cihazlarin is¢i diapozonunu, onun sorfiyyatini, ceviriciliyini vo s.
gostormok lazimdir.

Elmi informasiya anlayisinin daxil edilmosi ilo, onun 6tiiriilmasinin vo doyisdirilmasinin
imumi qanunlarmin Oyronilmasi, komiyystco miixtalif proseslora vahid molumat ndqteyi-
nozorindon baxilmasina imkan yaradir.

Aydindir ki, daha iimumi nazori asaslar, imumi malumatlarin doyisdirilmasi qanunlarinin
inkisafi va totbiq edilmasi vasitasi ilo yaradila bilor.

Cihazqayirma tocriibasindon goriiniir ki, 6l¢gmo qurgularinin doqiqiliyi ve sorf edilon enerji
bir-biri ilo six alagadardir, ancaq sirf energetik {isulla bu parametrlor arasinda analtik nisbatin
alinmas1 miimkiin deyil.

Bu mosolonin holling on ¢ox yaxinlasan L.Brilliiin olmusdur. Ancaq informasiya va enerji
arasinda olaqoni todqiq edarken, Brilliiin biitiin diggstini informasiyadan enerjinin alinmasina
yonaltmisdir, yoni, enerji monbayi informasiya olan enerji qurgusunun quragdirlmasina vo o
omin olmusdur ki, informasiyanin energetik ekvivalenti ¢ox kigikdir.

Bunun osasinda Brilliiin bels naticoys golmisdir ki, texnikada qeyri-genrotipik informasiya
quruluslart heg bir praktiki ohomiyyat dasiya bilmoz. Ancaq sonralar belo molum olmusdur ki,
Olgmo qurgulart nozoriyyosindo enerji vo informasiya nisbatlori ¢ox miihiim nisbotlora gotirib
cixarir, onlarim tolmillogdirilmasi  vo somoroliliyinin analiz edilmosinin  osasini, yoni
kvalimetriyanin osasini togkil edo bilor.

Kvalimetriya- layiholondirmo, istehsal, istismar saholorindo olan mohsulun keyfiyyot
gostaricilorinin formalagsmasinin komiyyst ganununuygunlugu haqqinda elmi istigamatdir. Bu
son illor inkisaf edon elmi istqiamati bu vo ya digor mohsul vo moalumatlarin hazirlanmasina
edilon, sorf vo bu sorfin naticasinds alinan faydali effekt, yoni omok mohsulunun keyfiyyoti
arasinda olan alagonin agkar edilmasini magsad qoymusdur.

Malumat vo kvalimetriya keyfiyysti dedikds, yalniz molumatin deyil, alds edilon biitiin
faydali effekt nozords tutulur. Marksizm folsofi molumatin mohsulunun tam hocm effekti onun
istehlak doyeri kimi, istehlak doyerino nail olmaq ii¢iin ictimai-zoruri sorfiyyat iso omok
mohsulunun doyari kimi basa disiiliir.

Bu movgeds har hansi bir informasiyanin keyfiyyst gostaricilori iki qrupa boliine bilor:
onun yaradilmasi naticosindo faydali effektin meyar1 vo bu faydali effekto nail olmaq tigiin edilon
sorflor.

Molumatin yaradilmasi noticosinds alinan faydali effekt bir gdstorici ilo qiymatlondirils
bilor (moasalon, vericinin xotasi) vo ya bir nego gostaricisi ilo (ogor xotadan olave ¢eviklik, 6lgmo
dovrasinda isladilon giic, 6lgma haddi va s. nozors alinir). Axirincr halda faydali effektin ayri-
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ayr1 gostaricilori xtisusi meyarlar kimi adlandirmaq olar “Xiisusi meyar” termini monaca “fordi
tok meyar” xarakteristikasini bildirir.

Xiisusi meyarlar  ¢ox oldugda onlarin faydali effektini yalmz xiisusi olaraq
giymotlondirmok slverisli deyil, ¢linki bu momulatlarin miiqayisali analizini ¢atinlosdirir.

Hoqgigoton bes xiisusi gostoricilora goro iki momulati tocriibi olaraq miiqayise etmok
¢otindir, ¢iinki bu gostaricilorin har birino goéro momulatlardan biri digerindon yaxs1 da, pis do
ola bilor. Ona gors belo hallarda xiisusi gostoricilorin osasinda faydali effektin iimumilosdirilmis
meyarin1  qururlar ki, biitiin nozoro alinan xiisusi gostoricilor diizgiin nisbotdo birlogdirilsin,
timumiloasdirilmis meyarlar kompleks gostariciys ekvivalent olur.

Xiisusi vo iimumilosdirilmis meyarlardan sorfin gqiymotlondirilmosindo do istifads edirlor.
Sorf meyarlarin mayadayari, qiymoti, momulatin kiitlesi, tutdugu hocm, isladilon giic vo s. ola
bilor. Umumilesdirilmis universal sorf meyar1 pul vahidi ilo ifade edilmis doyardir, bununla belo,
sorf strukturu layihoslondirma, istehsalat vo istismarda miixtolifdir.

Ayri-ayriligda nazordon kegcirilon alds edilmis faydali effekt vo onun olds edilmasi iigiin
edilon sorf halo momulat1 isloyib hazirlayanlarin miivoffaqiyystlorini tam sokildo xarakterizo
etmir. Momulatlarin texniki-igtisadi saviyyasini qiymatlondirmok ii¢iin iki formada totbiq edilo
bilon effektivlik meyarlarindan istifado edilir: alds edilon effektin komiyyatini gostoran va oldo
edilon sorf vahidins doyison sorf effektivliyi meyari; olds edilmis effekt vahidine diison bu vo ya
digor formada olan sorf kamiyyatini gostoran alds edilan effektin doyar vahidi.

Belo ki, elektrik stansiyasinin toyin edilmis enerji giiciiniin bir kilovat1 vo ya islonon bir
Kilovat/saat-1 elektrotexniklor torafindon miioyyan edilir. Yalniz bu anlayisin miioyyan
edilmosindon sonra iqtisadiyyat elektroenergetikanin bu vo ya digor texniki hollorinin
somaralaliyini giymatlondirmak imkani olds edir vo onlarin doyarini 1 kVt-a diison miioyyon
edilmis glic vo doyari, yaxud istehsal olan 1 kVt elektrik enerjisi vo s. doyerindo xarakterizo
edilir.

Olgma vasitaloring miinasib olaraq onlarin istilik dayari bu 8lgma vasitasini tomin edan tam
imkan hocmi ilo miiayyan edilir. Aydindir ki, daha hassas cihaz hassasligi zoif olan cihazdan
daha boylik imkan hocmine malikdir, ¢linki o hom daqiq, ham do kobud 6lgmalari yerins yetirir,
daha ¢evik olanlar hom asta, hom ds tez doyison komiyyatlori 6l¢o bilir. Daha az ¢evikliyo malik
olan cihazin bels imkanlar1 yoxdur. Bels ki, ampermetr, mikroampermetr vo qalvonometrin 6l¢ii
imkanlarinin hacmi is¢i D intervali no gqodor bdyiik, y xotasinin iso ki¢ik olmasindan asili olaraq

artir. Olgmo vasitolori ¢ox sade vo son doraco miirokkob do ola bilor. Bdyiik xotalarin vo bozi
gostaricilorin toyin edilmasi vaxti uzunmiiddstli 6lgma obyektindon vo enerjini ¢ox islodon sado
cihazlarin yaradilmasi iiciin onu hazirlayanlardan elo do bdyiik cohdlor tolob edilmir. Belo
cthazin hissalori elo do ¢ox olmur, az ¢okiya va qabarit 6l¢iiya malikdirlor vo bu sababdon, onun
istehsal dayeri do az olur. O, istismar zamani etibarli siradan ¢ixma ehtimali azdir. Ancaq belo
cihazin imkanlari da mohduddur.

Radiotexniki hissolor vo onlarin doyeri, etibarliligi vo ya istismar sorfinin statistik
miiqayisosi gostorir ki, blitlin bu név xorclor bu cihazlarda slds edilon imkanlarin qiymatlori ilo
baghdir. Ona gora do, 6lgma vasitalori kvalimetriyasinda verilmis cihazda aldo edilon hacm
effektinin sayca qiymatlondirilmasi {iclin onun V hocm imkan1 vahidlorlo 6lciilon orta ictimai
zoruri sarflore miitonasib gobul edilirlar.

Miixtalif tocriibi  masalolor liclin eyni zamanda miirokkob vo sado cihazlar istehsali
zoruridir. Ona goro do, cihazqayirmanin teroqqisi liglin, cihazlarin imumi hocm imkaninin
artirilmasindan, yoni, an hassas, on doqiq, oan ¢evik qurgularin alinmasindan da vacib, hor bir
konkret halda minimal sorflorls, yoni, minimal ¢oki, doyar, hocm va s. zoruri olan hocm imkan1
olds etmokdir. Belsliklo, s6hbat 6l¢ii vasitalorinin on yiliksok texniki-igtisadi effektivliyini olds
etmakdon gedir.

Belo effektivliyin miixtolif gostaricilori aparatlarin yaradilmasi va istismart marhalalarinds
miixtalifdir. Texniki tapsiriq alindigda va cihazin tolob olunan 6l¢iilori malum olduqda, ancaq bu
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qabarit Olciilorin oldo olunmast aydin olmadiqda da, kvalimetriya hesablama yolu ilo
layihoalondirililon cihazin verilon hocm imkanini toyin etmoyo imkan verir. Bu gostaricilori
moveud olan cihazlarin gostaricilari ilo miiqayise edirik, islonib hazirlamaq {igiin talab olunan
vaxt islomonin doyari, onun yerino yetirilma prinsipi vo s. haqda fikir soylomok miimkiindiir.

Cihazin isglizar sxemini isloyorkon, icraginin Oziiniin miivoffoqiyystinin vo ya
ugursuzlugunun (6ziiniin islomoalarinin gdstaricilorini vo eloco do basqa yerli vo xarici miisliflorin
islomoalorinin naticalorini bilorok) olde edilon 1 rang hocm imkanma, hissolor sayina,
konstruksiyanin timumi kiitlasino gérs asason qiymatlondirs bilar.

Cihazin pis iglonmis isglizar sxemi doqiqliklo metalda hazirlana bilor vo oksino ¢ox yaxsi
isglizar sxem qurasdirilanda sondoraco agirlasdirila bilor. Misal olaraq kilogramla 6lgiilon
cihazin gostorici effektivliyi, soyyar dasman (geoloji kosfiyyat) vo xiisuson do ugus aparatlari
tiglin son daraca vacibdir.

Aparat1 hazirlayanlar bu aparatlarin xiisusi doyor istehsali goklindo olan effektivlik
gostaricisi, istismargilari is9 - xiisusi orta illik xarclorin gostaricilori vo s. maraqlandirir.

Kvalimetriya haqqinda verilon iimumi molumatlarin naticasinds geyd etmok lazimdir ki,
konkret cihazqayirma tiplorino, xiisuson do, geyri-elektriki komiyyastlorin 6l¢lilmosine uygun
olaraq kvalimetriya masalalori hals ¢ox zoif islonmisdir. Ona gora bu isda tosvir edilon 6lgma
vasitolori kvalimetriyasinin miimkiin yaradilmis yollarina yalniz belo noazoriyyonin baslangict
kimi baxmaq olar. Buna baxmayaraq, alinan ilk noticolor kifayat qodor iimiid vericidir vo
cihazgayirma sahosinds texniki siyasotin konkret masalslorini forz etmo asaslarla deyil, konkret
obyektiv formal tosviro vo ovvolor oldo edilon cihazqayirma tocriibasino osaslanan konkret
miivafiq rogom qiymatlori gdstaricilari ilo hall etmoays imkan yaradir.

Asagida tosvir edilon 6lgma vasitalori kvalimetriyasinin qurulma nazariyyssini bels togdim
etmok olar.

Olgma qurgularmin energetik nozoriyyasini totbiq edorok, verilon dlgmo vasitalorinin bir
sira ayri-ayri Olgililorin vahid bir biitov gostoriciya birlogdirilmesi miimkiin olur. Analoji olarag,
informasiya nazoriyyasi cihazlar vo vericilorin diger gdstoricilarini birlosdirmoys imkan verir.
Tosiredici amilloro qarst hassasliq nozeriyyasini totbiq edorak, yens do basqa bir gostoricilor
grupunu va s. birlogdirmok miimkiindiir.

Ancaq bu birlogdirilon gostaricilor arasinda nisbati tapmagq, verilon név cihaz va vericilorin
yaradilmasina edilon ictimai-zoruri sarflorin (momulatin kiitlasi vo ya doyari soklinds) kompleks
nisbati tapmagq,halo ki, sirf nozori yolla hall etmok holo miimkiin deyildir.

Kvalimetrik nisbatlorin reqressiv tohlili naticolorinin xiisusi doyorliliyi ondadir ki, onlar
miasir cihazqayirmada yaranmis qarsiliqlt slagalorin formal analitik tosviri olub cihazqayirma
tocriibasinin analitik rosmilosdirilmasidir.

Yuxarida gostorilonlori nazars alaraq, dlgmo vasitalori kamiyyatlorini qisman birlogdirmaya
imkan veran osas nozori masalalorini islomok miimkiindiir.

Natica. 1. Cihazqayirmanin praktiki tocriibasindon alinan vo ona sarf olunan enerji vo onun
doqiqliyi L.Brilliiin torafindon verilmisdir va o, gdstormisdir ki, informasiyanin energetik
ekvivalenti ¢ox kigikdir.

2. Kvalimetriya- elmi haqqinda qisa molumat verilmis, 6l¢ii texnikasinda golocok imkanlari
aciqlanmisdir.

3. Istehsal doyarinin asag1 salinma imkanlar1 gdstorilmisdir.

4. Say soklindo radiotexniki qurgularin hissalori onlarin doayeri, etibarligi vo ya istismar
sorfi hagqda doyorli molumatlar verilmisdir.

5. Effektivliyin miixtolif gostericilori malum olduqda, kvalimetriya hesablama yolu ilo
layihalondirilon cihazlarin yaradilmasi, onlarin isloms imkanlari informasiya nozariyyssini
birlogsdirmoys imkan verimigdir.
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SUMMARY
KVALYMETER AND ITS APPLIED AREAS.
Mamedov F.l., Mamedova Sh.T.

Key words: kvalymeter, sensitivity of device, radio technical parts and measure devices

In energetic the application of kvalymeter “measure” devices is the demand of modern
time, because the quality and current expense of productions is one of the most important issue
standing on evaluating productions.
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Oksoriyyot yanacaq vo tez alisan mayelor yliksok xiisusi elektrik miigavimeti ilo
xarakterizo olunur. Buna goro do neft mohsullart ilo bozi omoliyyatlar zamani statik
elektriklosmo yiiklorinin toplanmasi omolo golir. Bu iso noinki texnoloji omsaliyyatlarin
intensivlogmasine mane olur, eyni zamanda neft emal1 vo neft kimya miisssisalorinds yanginlarin
va ¢oxsayli partlayislarin monbayins xidmat edir.

Bork, maye vo ya qazvari cismo nazoron, maye karbohidrogenlorin horokati, toxunma
sothlorinds elektrik yiiklorinin ayrilmasina gotirib ¢ixara bilor. Boruda maye axan zaman maye
sathindo olan tobaqo 6z axin selindo yiiklori aparir, oks isarali yiiklor iso boruda galir vo agor
metal boru yerls birlosdirilorso, onda yiiklor yers axir.

Ogor metal boru komori izols edilib vo ya dielektrik materialdan hazirlanibsa, onda o,
miisbat yiika, maye iso monfi yiiko malik olur.

Neft mohsullariin elektriklosmo doracasi onlarda olan aktiv qarisiglarin torkibi vo
konsentrasiyasindan, neft mohsullarinin fiziki-kimyoavi torkibindon, boru komorinin daxili
sothinin (korroziya vo s.) vo ya texnoloji aparatin voziyystindon, dielektrik xiisusiyyatindon,
mayenin 6zliyli vo sixligindan, eyni zamanda maye horokatinin siiratindon, boru komarinin
diametri vo uzunlugundan asilidir.

Belo ki, 0,001% mexaniki qarisiqlarin olmasi inert karbohidrogen yanacaqlarin tohliikoli
elektriklosmo haddins ¢evirs bilir.

Neft mohsullariin elektriklogsmosini aradan qaldirmagq tigiin on effektiv metodlardan biri
xlisusi antistatik maddslorin totbiq edilmasidir. On vo on min hisss faizlo agqarlarin olavo
edilmosi bir ne¢o dofo neft mohsullarinin xiisusi miiqavimotini azaldir vo onlara aparilan
omoliyyatlar1 tohliikasiz edir.

Neft mohsullariin vo karbohidrogenlorin elektrik keciriciliyini an ¢ox qaldiran xrom va
kobaltin oleatt vo neftenati, xrom duzunun sintetik yagli tursular, “Sigbal” asqarlar1 vo s.
maddoalordir. Belo ki, olein tursusu osasli xrom oleat asqarlar1 B-70 benzininin elektrik
kegiriciliyini 1,2 - 10* dofo qgaldirir. Hissalorin yuyulmasinda “Akkop-1” ( 10-15 qr asqar1 1001
mayeys) va ACII-1 asqarlar1 genis totbiq tapmuslar.

Neft mohsullarinin istonilon soraitde “tohliikasiz” elektrik kegiriciliyini almaq {igiin
miitlag 0,001-0,005% asqarlar olava etmok lazimdir. Onlar, adston, neft mohsullarinin fiziki-
kimyavi torkibina tosir etmir.

Kegiriciliyo malik polimer mahlulunu (yapisqan) almagq tigiin onlarda holl olan yiiksok
karbonlu dayison valentli metalduzlart kimi antistatik asqarlar tatbiq olunur.
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Neft mohsullarinin elektriklosmoasinin aradan galdirilmas: yollar:

Miiassisalords sintetik liflorin emalinda antistatik maddoalordon istifado etdikdo miisbot
naticalor olds edilir.

Antistatik maddslorin  on miihiim xiisusiyyatlorindon biri lifli materiallarin ion
kegiriciliyini artirmaq qabiliyyati Vo bununla da onlarin elektrik miigavimatini azaltmaqdir. Lifli
materiallarin antistatik maddolorlo emali ya proseso qodor, ya da bilavasito onlarin
hazirlanmasinda hoyata kegirilir. Liflorin elektrik xiisusiyyatlorino tosir edon, antistatik
materiallarin hazirlanmasinda istifado olunan bir nega asas kimyavi preparatlar grupu moalumdur:
parafin sirali karbohidrogenlor, yaglar, piylar, higroskopik maddslar, sathi aktiv maddslor.

Parafin sirali karbohidrogenlar, piylor vo yaglar liflorlo masin hissolori arasinda elektriki
kontakta tasir edarok, onlar arasinda kegirici yag tobagasini amalo gatirir. Higroskopik maddalor
liflorin sathinda nam tabagosini amalo gatirarok siirtiinmoni azaldir. Elektrolitik xtisusiyyatlora
malik madds vo nomlik mévcud oldugda ionlar amolo galir. Sothi aktiv maddolori suya slava
etdikdo onun sathi garilmasini azaldir, naticads suyun toxuculug Senayesi ii¢iin mithiim olan
islatma, kopiiklonma, yuma va s. Kimi xiisusiyyatlorini yaxsilagdirir.

Antistatik maddolorin effektivliyindon polimer sonayesindo mosoalon, polistirol va
polimetilmetakrilatin emalinda istifads edilir. Polimerlorin emalinda antistatik slavalor onlarin
sathina ¢okildiyi kimi, oridilmis kiitloys do olave olunur. Antistatik alavalor gisminds mosalan,
bozi ionogen sothi aktiv maddslorin niimunalari totbiq edilir SAM sotho ¢okildikda yaxsi
antistatik effektivlik oldo edilir. Bu zaman polimerlorin xiisusi sothi miiqavimati 5-8 godor agagi
diistir, lakin effektiv tosir miiddoti az (bir aya gqadar) olur. Antistatik slavalorin daxils yeridilmasi
daha perspektivlidir. Belo ki, polimerlorin antistatik xiisusiyyatlori zaman etibarilo stabil olur (bir
ne¢a il), siirtiinmoays, halledicilorin tasirine vo s. az maruz qalir.

Hor bir dielektrik ti¢iin sathi aktiv maddolorin konsentrasiyast miixtalifdir: Masalan,

asagi tozyiqli polietilen ii¢lin 0,05-0,1%
yiiksok polietilen ii¢iin 0,2-0,35%
polipropilen tigiin 0,5%

bork polivinilxlorid tiglin 0,5-1,5%
poliakril {iglin 2-3%
polistirol ii¢lin 1,5-2,5%

Pnevmonogliyyat vo digor qurgularda polimerlordon hazirlanmis borularin genis tatbiqi,
doldurucular olave edilmoklo yarimkegirici polimer kompozisiyalarinin yaradilmasina gatirib
¢ixarir. Doldurucu qismindo asetilen hisi (qrum), aliiminium kirsani, grafit, sink tozundan
istifado olunur.

On yaxsi doldurucu asetilen qurumudur. Asetilen qurumu hotta polimerin kiitlosinin
20%-do belo 10-11 vahid miigavimati azaldir vo polimerds yaxsi paylanir. Elektrikkegiricili
polimerlorin yaradilmasinda asetilen qurumunun optimal kiitlo konsentrasiyas1 25% togkil edir.
Pnevmonogqliyyat iigiin kegirici polimer kompozisiyadan olan qgeyri metal borular maslohot
gortilo bilor.

Xalq tosorriifatinda, adaton, dielektrik olan rezin texnikali momulatlardan genis istifado
olunur. Bu statik elektriklosma tohliikasi ilo olagodardir. Elektrik kegiricili vo ya antistatik
rezinlori almaq tglin onlara elektikkegiricili doldurucular1 olava edirlor. Masalon, grafit
ovuntusu, miixtolif qurumlar, kigik dispersli metallar vo s. Bu ciir rezinlordo Caroyan kegiron
struktur omolo galir. Belo ki, lateksin torkibino qurum daxil edildikdo onun elektrik kegiriciliyi
doldurucunun yaxs1 paylanmasit sobobindon bork kauguk osasli olan rezinin elektrik
kegiriciliyindon 2-3 godor yiiksok olur. Antistatik rezinin xiisusi miigavimati 10° Om-m,
kegiricininki 5 - 102 Om- m — a catir.

KP-388, KP-245 markali antistatik rezinlordon partlayis tohliikali istehsalatlarda dosoma
ortllyiinds, is¢i stollarda, avadanligin hissalorinds vo sexdaxili nogliyyatin tokarlorinds istifads
olunur. Bu nov ortiiklor metal vo ya beton ortiiklordon oslverislidir. Bu ortiiklor daha gigiyenik
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olmagla, amolo galon yiiklori tez ayirir, insanlarin elektriklogsmasini tohliikasiz Saviyyaya godor
endirir.

Son vaxtlar butadiennitril vo polixloroprenli kauguklardan istifads etmokls yaga benzina
davamli elektrikkegiricili rezinlorin resepturasi islonmisdir. Bu ciir rezinlardon tozyiq alcaklori va
tezaligan mayelori vurmagq tiglin rezin borularin hazirlanmasinda istifads olunur.

Belo olcoklor avto vo domiryol sisternlorindan, eloco do digor tutumlarda tez alisan
mayelori bosaltdigda va ya doldurduqda alisma tohliikasini xeyli azaldir, hamginin yanacaqdol-
durma mantagalorinds qiflarin vo ucluglarin yerls birlogdirilmasi tiglin xiisusi qurgunun totbiq
edilmasini aradan qaldirir.

Son vaxta kimi elektikkegirici tobagoni vakuum tozlandirmasi vo ya metali dielektrikin
sothino katod tisulu ilo g¢okirlor. Lakin bu iisul homiso gobuledilon olmur. Doldurucunun
zoncirvari strukturunun polimer slagasinin amalo galmasine asaslanan xiisusi lak rongli ortiiklor
effektiv olurdu.

Kegirici doldurucunun kontaktda olan hissalorindon amoalo golon bu strukturlar ortiik
toboagesini yaxsi elektrik kegiriciliyi ilo tamin edir. Doldurucu kimi tozvari metallar, qurum (his)
vo qrafitdon istifado olunur. Belo ki, polimerdo 15% karbonil nikelinin olmasi xiisusi
miiqavimeti 10° Om- m-o vo ondan da az asagi salir, 35-40% belo nikel bozi polimerlorin
kegiriciliyini metallarin keciriciliyino yaxinlagdirir.

Doldurucularla slagesi olmayan “tomiz” polimerlor ii¢lin  xiisusi miigavimat
P =10°-10" Om-molur.

Hazirki zamanda XC-928 vo AK-562 markali elektrik kegiriciliyino malik emallar
yaradilmisdir. Onlarda sothin {izorins ikiqat firca vo ya pulverizatorla ¢okirlor.

Alman toboga qara rongli olmagqla radioaktiv siialanmaya, aqressiv miihito, vakuuma,
tozyiqe vo temperatura qarst doziimlii olurlar. Elektrik keciricili emal ilo asagidaki yerls
olagolondirilocok texnoloji avadanliqlar ronglonir: sliso vo plastik kiitlolordon hazirlanmis
kimyovi reaksion aparaturalarin daxili hissolori, elektriklosmo qabiliyyotino malik igarisi ilo
ovuntu materiali vo ya maye axan dielektrik boru komorlorinin daxili hissasi va s.

Ogor partlayis tohlukoli istehsalatlarda p, > 10°0m - m — o malik materiallardan
hazirlanmis qayis Otlirmasi va lent transportyoru islayirss, qayis vo lentin statik elektrik yiiklori
onlarla kilovata catir. Belolikls, potensialin effektiv azaldilmasi qayisin sathi kegiriciliyinin
artirtlmas1 vo miitlaq yerls birlogsdirmoys nail olmaqla miimkiin olur.

Notica. Neft mohsullarinin elektriklosmo doracasi onlarda olan aktiv qarisiglarin torkibi
vo konsentrasiyasindan, neft mohsullarinin fiziki-kimyavi torkibindon, boru komorinin daxili
sothinin (korroziya vo s.) vo ya texnoloji aparatin voziyyatindon, dielektrik xiisusiyyatindon,
mayenin Oziliililyli vo sixligindan, eyni zamanda maye horakotinin siiratindon, boru komarinin
diametri vo uzunlugundan asilidir.
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SUMMARY
WAYS TO ELIMINATE THE ELECTRIFICATION OF PETROLEUM PRODUCTS
Mammadov Sh.H, Malikov R.Kh. Rzayeva G.G, Gasimova S.I.

Key words: static electricity, electric loadings, surface, antistatic.

Degree of electrification of petroleum depends on their composition and concentration of
the mixture contained therein, physical and chemical composition of the petroleum products
prodicts, the state of the internal surfaces of pipes (corrosion, etc.), the state of the technological
equipment, its dielectric properties, density and fluid viscosity, and the speed of the fluid motion,
diameter and length of the pipe.
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Mbaqgalado  madon avadanhgqlarinda genis istifada olunan polimer kompozisiyali
diizbucaqll  enkasikli kiplandirici elementin qiivva-deformasiya asitliliginin  oyronilmasina
baxilmigdir. Bu moagsadlo kiplondiricinin  hondasi  ol¢ii  parametrlorindon va mexaniki
xarakteristikalarindan asili deformasiyanin dayisma haddi tayin edilmisdir.

Polimer kompozisiyali miixtolif formali kiplondiricilor madon avadanliqlarinda genis
istifado olunur [1]. Diizbucaqli enkosikli kiplondiricinin ox boyu deformasiyas1 asagidaki kimi
toyin edilir. Bu mogsadlo daha miikommol metodlardan biri olan variasiya iisulunun Rits

metodunu [2] totbiq edok. Q - qlivvesinin tosirindon Y oxu istigamotindo yaranan
yerdayismasi (Z oxu istigamotindo yerdoyismo - Ah — dir) bels ifads olunur (sok.1):
N
W=ZA<(COS%—1), (1)
k=1

U — yerdoyismasini X oxu istigamatinds belo segaok:

N

U="5%s, sin 22 2)
h h
v yerdoyigsmosini polimer kompozisiyali kiplondiricinin sixilmazliq sortino asason,
U i = 0 (3)
N
v="5"k(A, ~B,)sin =, 4)
h h

U, vo W - nin ifadalori biitiin sorhad sortlorini 6doyir:

z=0olanda U =0
z=0 olanda v=0
z=0 olanda w=0
z=holanda U =0
z=h olanda v=0
z=h olanda w=-Ah

()
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Polimer kompozisiyal: diizbucaqli enkasikli kiplondiricilor iiciin qiivva yerdayismo

xarakteristikasinin hesablanmas:
- p
. R
lor G
G L
7 [ %Y
7

-y

I ‘ — 1
B g% | N
|

Sakil 1. Flons birlagsmasinin kiplondirma sxemi
Potensial enerjinin funksionalini1 yazaq:

H:Gj(g,,2+g§+gf+%yfz)dv—AhQ, (6)

burada &, _d - tangensial nisbi deformasiya; &, _a radial nisbi deformasiya; ¢, = — —
r

ox boyu nisbi deformasiya; y = a—+a—u - bucaq deformasiya; Ah - ox boyu deformasiyadir.
z oz

= — polimerin siirismo moduludur. E- polimerin elastiklik modulu; - Puasson
2(1+ p1)
omsalidir. Bu ii¢ parametr G, E, # - polimerin mexaniki xarakteristikalar1 adalanir.

Yuxaridaki deformasiyalari hesablayib, Rits metoduna asason, I1 funksiyasinda yerino yazib
minumumlasdirma sortini yazaq:

O _0; 9% _o (7)
oA, 0B,
Bunlara osason, aliriq:
A = Qh[12 + m2b?(a? + B)N1]
By = Qh[(24 + m?B*k*)N 1]
(8)
N = 7 Eabk

2
24+ 77K (2% + B2+ ZK2aB?) |,
2(1+,u)[ mkaT B g ke )

a b
burada ¢ =—,f =—
=Py

Onda kiplondiricinin Q qiivvesindon ox boyu deformasiyasi yoni kiplondirmoni tomin
edon optimal gorilmasi belos ifads edilir [3]:

Z=h olanda
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sh=—w,, =43 A (©)

(9)-dan goriiniir ki, ifadodaki sira tez yigilandir vo mithondis hesablamalari tigiin praktiki
olaraq, kifayat qodor doqiqlikls siranin birinci haddini 6dayir. Onda

a b
=)L B =-)1 olsun.
a h>ﬁ h>

Yoni A - nin ifadosini bels alariq (k=1 hali tigiin):
2Qh[38+ 7%(a® + )]

N
(10)-dan N-in ifadssini nazors alsaq, yaza bilorik

A= (10)

. 2Qh[38+ 72 (a + )] | 1)

2 2
7’ Eabk 24+ﬂ2k2(a2+ﬁ2)+ﬂ—k2a2ﬁ2
2(1+ u) 38

Kiplondiricinin nisbi deformasiyasindan % asilt olaraq, kiplondirmo qiivvesinin

Olclisiiz  parametrdo %bG asililign  gostorilmigdir (sokil 2). Parametrlorin a/h va b/h
giymotlorindon asili olaraq kiplondirma, qlivvonin miixtalif qiymaotlorindo 6zii-6ziino
kiplondirmoys kecir. Nisbi deformasiyanin % =0,06+0,2 intervalinda %bG =12+20

alinir.

Q
abG
A 1 2 3
3.0
2.8
2.6

2.4

2.0

1.8

1.6

1.4

1.2

T T T T T T———
005 01 015 0.2 0.25 0.3 —

Sakil 2. Diizbucaqli enkasikli kiplandirici halganin ox boyu qiivva - deformasiya
asuiligi, handoasi olgiisti a/h ; b/h:  1-alh=10; b/h=12;2- a/h=14; b/h=16;3- a/h=16; b/h=18.
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Polimer kompozisiyal: diizbucaqli enkasikli kiplondiricilor iiciin qiivva yerdayismo
xarakteristikas:n:n hesablanmas:

Natico
1. Polimer kompozisiyali diizbucaqli enkasikli kiplondirici elementin qlivve yerdoyismo
asililig1 tglin optimallagdirma ilo analitik ifads alinmis vo miithandis hesablamalari {igiin
giymatlondirilmisdir.
2. Kiplondirici elementin diizbucaqli enkosikli formasi ligciin onun hondasi 6lgiilarinin
a/h>1 va b/h ox boyu deformasiya, A - kiplondirmoni tomin edir.
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Tacanoe U.U.

Knrwoueswvie cnosa: nonumepras KomMnosuyus, YRJIOMHAOWUL dIeMeHM, 0ceas cud,

ocesas Oeghopmayusi, 3a6UCUMOCTMb CUTLL OeopMayuu.

B cratbe paccmaTpuBaeTcs W3ydeHUE 3aBHCHMOCTH CHIIBI JIe()OpMaIliy IMMOJMMEPHOTO
JJIEMEHTA Takepa B MPSMOYTOJLHOM pa3pe3e B MIMPUHY, UCIOIB3yeMOro Ui 000pYHIOBaHHS
HE(TAHBIX MECTOPOKICHUN.

[To 3To¥l MpuUYKMHE TUMHUT M3MEHEHUs AeopManuu ObUT ONpPEIesiCcH B 3aBUCHMOCTU OT
TEOMETPHUYECKUX XaPaKTEPHUCTHK MaKepa.

SUMMARY
CALCULATION OF FORCE DISPLACEMENT CHARACTERISTICS FOR POLYMER
COMPOSITIONAL RECTANGULAR WIDE SECTION PACKERS
Hasanov I.1.

Key words: Polymer composition, packing element, axial force, axial deformation, force
deformation dependence.
Analyses of force deformation dependence of polymer compositional rectangular wide
section packing element used in the oil field equipment has been considered in the article.
For this purpose deformation displacement limit has been determined depending on
geometrical characteristics of the packer.
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Cmamuvs noceawena memooy yseaudenuss 00J1208e4HOCMU NOOUWUNHUKOS, UCNOJIb3YIOUUXCSL
8 NOpOWKOBOU Memannypeuu. B Oelicmeyiowee epemsa u3 pacniasieHHubIX HOOUWUNHUKOS
BHAYUMENbHASL YACMb CMA30YHO20 MACAA YmMeKaem uepe3 YUTUHOPUHECKVIO U  JTUYEBVIO
HOBEPXHOCU. DMO OMPUYAmMenbHo 6lusem Ha OJUMeNbHOCMb NAPHO20 MpeHus. [ yeenuyeHus
00/12086€4HOCIU  SMUX NOOWUNHUKO8 Npedllaeaemcs nocie Onepayuu CUHmMepuHe 6KIOYAmb
MawuHuble Npudbopvl  Gblile  YCMAHOBIEHHBIX  NOBEPXHOCMEU  MemoOOM  NAACUYECKOl
depopmayuu, mo ecmv NHOCPEOCMEOM CHEMUUKA.

BBenenne.  IlopomkoBoit  Mmerautyprueil  Has3bpIBalOT ~ 00JIacThb  TEXHHKH,
OXBaTBIBAIOIIYI0  COBOKYITHOCTH  METOJOB  HW3TOTOBJICHHUSI IMOPOIIKOB  METAJIOB U
METAJIJIONOAO0HBIX COCIUHEHHM, MoNypabpuKkaToB M H3JENUNA W3 HUX HIU UX CMeced C
HEMETaJUIMUYECKUMU TTOPOIITKaMU 0e3 pacIiyiaBjIeHUsI OCHOBHOTO KOMITOHEHTA.

N3 wumeromuxcs pa3sHOOOpa3HBIX CHOCOOOB 00pabOTKM METaIOB TMOPOIIKOBAS
METaJUTYpTHsl 3aHUMAeT 0Co00€ MECTO, TaK KaK MO3BOJISIET MOJIYYUTh HE TOJBKO H3ICIHS
pa3nuuHbIX (OpM M Ha3HAUYE€HUH, HO M CO3[aBaTh MPUHIUIHAILHO HOBBIE MaTEpHUabl,
KOTOpBIE APYTUM ITyTEM TOJYUYUTh WA OYCHB TPYIHO, HJIM HEBO3MOXKHO. Y 3THX MaTepuaIoB
MO>XHO TMOJYYUTh YHUKaJIbHOE CBOMCTBO, a B psJI€ CIy4aeB CYUIECTBEHHO ITOBBICUTh
SKOHOMHUYECKUE TOKa3aTeNn MPOM3BOJCTBA. [Ipu 3TOM criocoOe B OOJIBIIMHCTBE CIy4aeB
K03(pPUIIMEHT NCIOIB30BAHUS MaTepHaia coctaniseT okoio 100 %.

[TopomkoBast MeTaTyprusi HaXOJUT IIMpOYalIliee MPUMEHEHHE IS Pa3TUYHBIX
yCIOBUHM pabOTHI jAeraneil u3aenuil. MerogamMu MOPOIIKOBOW METAITyprHH HM3TOTOBISIOT
W3JIeNNs, WMEIOIIHNE CIeIHATIbHBIE CBOMCTBA: AaHTU(PPUKIIMOHHBIC [E€TAH, Yy3JIOB TPEHUS
npuOOpoB M MamWH (BTYJIKH, BKJIAQJBIINIHA, OMOpPHBIE MIAWOBI U T.I.), KOHCTPYKIIMOHHBIE
netanu (LIIeCTepHH, KyJNayku U JAp.), GPUKIMOHHBIE AeTanu (AUCKH, KOJOAKU M Jp.),
WHCTPYMEHTAIbHBIE  MaTepuayibl  (pe3lbl, I[JIACTMHBI  pe3loB, CBepla W Jp.),
ANEKTPOTEXHUYECKHUE JeTalu (KOHTAKThl, MAarHUTHI, (DEPPUTHI, SIEKTPOIIETKH W JIp.) IS
ANIEKTPOHHOU U PAaMOTEXHUUECKOW MPOMBIILIEHHOCTH, KOMIIO3UIIMOHHBIE (XKApOIpPOUYHbIE U
JIp.) MaTepuaIbl [1]

Hean craTrbu: Llens manHON pabOTHl — YMEHBIIUTH MOTEPIO0 Maciia, CMa3bIBAIOIIETO
MOJAIIUITHAKN, W B PE3yJNbTaTe YBETUYCHUS €r0 JUIMTEILHOCTH MBI MpeajaraeM J00aBUTh
eIIe OJIHY JIOTOJIHUTEIbHYIO OTIEPAIIHIO JUTSI TIOTyUYeHUS OKuaaeMoro ¢ dexra.

B HacTosiee BpeMsi 4acTH TOJIIMITHUKOB 33JBUXKEK, HCIONB3YIOIMIUXCS B COOpKe
MaIIuH ¥ TPrUOOPOB, KOHCTPYUPYIOTCS METOIOM TTOPOIIKOBON METAILTYPTHH.
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Veenuuenue 3(1)@61(7’}10 CAMOCMA30UYHbLX NOPUCNTIbLX NOOUIUNHUKOB

TexHOomorus U3roTOBJICHUS TAKUX MOJAIIUITHUKOB COCTOUT U3 CIEAYIOIIUX ONEpalnid:
3apsTHOE MPOU3BOJICTBO, MPECCUHT MPOIYKTOB, CIICKAHWE ITPOYKTOB, MPOIMUTHIBAHUE TOIIKH
HOIIIUITHUKOB CMa3KOu.

Henocratok »Toro mMeroga B TOM, YTO BO BpeMs pabOTHI ¢ TOMKOW MOJIITUITHUKOB
OoJiplllasi YacTh MPOMUTHIBAIOIIEIO Macja BBITEKAET HAPYXKy uepe3 UWIMHIPUYECKYIO U
Hapy>KHYIO TIOBEpXHOCTh. bojbias morepss macia ¢ OJHOW CTOPOHBI SBJISETCS MPUUYUHON
cbosi o0opymoBaHUWs, TaMm, TIJI€ YCTAHOBJICHBI TOXXWUBKH (IUIsI MOBTOPHOTO CMAasbIBAHUS
MOJAIIUBOK MAacJioM), a C IPYrol — HEraTUBHO BJIMSET Ha JIUTEILHOCTh MAPHOTO TPEHUSI.

JlononHuTtenpHas omnepanys COCTOMT B TOM, YTO BHEIIHSISI W JIMIEBas MOBEPXHOCTHU
MOAITUITHUKOB ~ TIOCJIE  ONEpallid  CIICKaHWsI  TOJBEPraloTCs  KOHJACHCAIMH  METOJIOM
WCKYCCTBEHHOM Tu1acTuueckoi nmedopmarmin. OOBMHO ATO JeNaeTcs Ha BPAIIAIONUXCS
CTaHKax MpuOOpa MOCPEICTBOM CIICIUATBHON aIaNTalliid K Pa3IMuyHbIM cyeTuynkaMm. Eciu 310

BO3MOJKHO, B KQUCCTBC CUHCTYMKOB MOKHO TAaK’KC UCIIOJIB30BATh IMOJAIIUITHUKU ITPOKATOK [2,3] .

B wucnonk3oBaHHBIX HaMu 00pa3lax B KAdyeCTBO MaTrepuana JUIsi CKOJB3SIOIINX
HO/IIAITHAKOM OBLIM B3ATHI 3apsaabl Mapok ctainb 3 (3% rpadura, 97% kenesa), pasMepsl
[IBOB MOJIIUITHUKOB, C BHEIIHUM AUaMeTpoM 60MM, BEICOTON 50 MM.

Bl [POU3BOJCTBEHHBIX LIBOB — JaBICHHE NPECCHPOBAHHBIX OpHKeToB — 4 T/cm?,
Temreparypa mporekanus OpukeroB 1000 -1050 c’, BpeMsI MPOBEACHUS ONEpaluuyd IpHU
cnenuduyeckorr temmeparype 1 wac. IlosTomy craenaHHble BBl MOAIIMIIHUKOB
MOJIBEPTalOTCS TIIATEIFHOMY CBEPJICHHUIO, BPAIICHUIO M OOJMIIOBKE HAa MAalllTMHHOM IpUOOpe.
BHemHssT TOBEpXHOCTh U KOHIIEBBIE YacTU JIMIIEBOM CTOPOHBI IIBOB IOABEPrarOTCS
IPSIIEHUIO Ha BaJIMKE — CUETYHUKE HA TOM K€ Ipubdope. MeTo npsieHus: NoNnbITKa Ha BaIUKe
@ 300 MM, ckopocTh-50M/MuH., Togava Banuka 0,14 MM/ 060poT. YacTu MIBOB, KOTOpBIE HE
MOJIBEPIalOTCsl NPSJIEHUI0 CcMas3blBatlOTCsl MacioM Mapku «Muaycrpuanbsbeii 20» B
UJCHTUYHBIX YCIOBUSX.

[loaTomMy cpaenaHHbIE CTEXKHM TIOJBEPraroTCs TECTUPOBAHUIO HA CTOMKOCTH B
naboparopud, (QYHKIMOHUPYIOIIEH N1 MOJIIMITHUKOB, ©O€3 CcMa3bIlBaHUS CHapyxu. B
TECTUPOBAHUU OOOMX THUIIOB CTEXOK (C MpsAeHHEM U 0e3 MPSAEHUS) CKOPOCTh CKOJIbKEHUS
cocraBiser 3 Mm/c, npu 3arpy3ke 16 MPa u Bpemenu 7 uyacoB. Pe3ynbTaThl TecTa CTEXOK
noka3zanbl B TaOnuue 1. Kak BumHO B TalnMile, B CTEXKKax, MOJABEPKEHHBIX MPSACHUIO,
CTOWKOCTh yBeIMUYMBaeTcs (MpuOnu3uTensHo B 1,6 pa3) W ¢ Oojiee HU3KUM MOKa3aTelneM
TpeHust (cHwxkeHue mnpubausutenbHo B 1,8 pa3). Crexku, HW3rOTOBICHHBIE 110
MPeJIOKEHHOMY METOAy, Onaromapss BHEIIHEMY M JUIEBOMY MPSJICHUI0O UMEIOT JIY4YIIue
MOBEPXHOCTHU TPEHUSI.

Tabauua 1
Pe3ynomamul mecma cmedxrcox
YcnoBus Tecta Pesynbratel Tecta
UccnenoBanus D P t | IHTEeHCUBHOCTH VYcnoBus TpeHus o
CTEXKKOB MM | M/c | M/Pa| dac | B onpenenenuun TTOBEPXHOCTH,
IIIBOB, B T/M°

Crexku 6€3 UCIoJIb30- [ToBepxHOCTH CO C1abbIM
Ba-HUS BHEIIHEH U 300| 3 16 7 155 CMa30YHBIM CJIOEM
JIMIIEBON TOBEPXHOCTHU
CTexKH ¢ UCTIOIh30Ba- [ToBepxHOCTH €
HUeM JuieBoi mosepx- | 300| 3 16 |7 90 WHTEHCUBHBIM CMa-
HOCTHU 30YHBIM CJIOEM

C nobapiieHneM HOBOW omepalui, MpeioKeHHOW HaMH, ObLIM M3TOTOBJIEHBI 00pa3Ib,
KOTOpBIE YCIIEUTHO MPOLUIA TECTUPOBAHUE B JIAOOPATOPHSIX.
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Aboynnaes I'.C., Abbacos I'.C., Bbazupos 3.0.

BebiBoa. B pesynbTare npoBeACHHOTO HAMM aHaIM3a BUABI HEPTSIHOTO 000pyI0BaHUS
C MHOTOYMCICHHBIMU TMOJIIMITHUKAMH ObUIM M3TOTOBJIEHBI W3 I[BETHBIX METAJIOB (B
OCHOBHOM OpOH3BI U MEIHM) KOTOpPBIE MOTYT OBITh 3aMEHEHBI IMPEIOKEHHBIM METOJOM C
UCIIOJIb30BAHUEM jKene3a-rpaduTHOTO MaTepuaa (HalmpuMep: U3 cTainu 3).

OKOHOMMYECKAsl BBITOJA, IPENOCTABICHHAs NPUBEIECHHBIM METOJOM IPOU3BOJCTBA
MOJUIUITHUKOB, TOJBKO B IMPOMBIIIJIEHHOCTH HEPTIHOW MEXaHMYECKOW HMHKEHEPUU MOKET
COCTaBUTh MUJUIMOHBI B TOJ.
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XULASO
0Z-OZUNO YAGLANAN MOSAMOLI YASTIQLARIN SOMOROLILIYININ
ARTIRILMASI
Abdullayev Q.S., Abbasov Q.S., Bagirov Z.0.

Acar sozlar: yag, bisirilma, yastiq, 0z-oziina yaglanan, stirtisma.

Hazirda ovuntu materiallarinda vo oridilorok hazirlanan yastiglarin osas hissasinds
silindrik vo iz hissasindon yaglayici yag materiallart siiziilorok konarlagir. Bu sobobdon do
stirtiinon hissolorin i miiddati asag: diisiir.

Bu sobobdon do mogalo metallurgiyada istifado olunan 6z-0zlino yaglanan mosamali
yastiglarin yaglama somarililiyinin artirilmasina hasr edilmisdir.

SUMMARY
THE INQREASE IN THE SELF-LUBRIQATINQ BOROUS BEARINQS
Abdullayev G.S., Abbasov G.S., Bagirov Z.0.

Keywords: drease, sintering, bearing, glide, self-lubricating.

As a result of the analysis, carried out by us, designs of the petroleum equipment the
numerous bearings of slip color metals (in basic of bronze and a brass) were revealed which
could be successfully made by the offered method of iron-graphite of a material (for example,
from IGr3).

The rough economic benefit of introduction of the given way of benrigs of slip in an
industry in scale only of petroleum mechanical engineering will make some millions meats
per a one year.

Daxil olma tarixi:  Ilkin variant  14.01.2016
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MOQALOLORIN TORTIBATI QAYDALARI

Dorc olunacaq mogals redaksiyaya hom kagiz, hom do elektron formada togdim olunmalidir.
Moqals hazirlanarkon agagidaki toloblor nozors alinmalidir:

1. Mogals azorbaycan, rus va ingilis dillorinds hazirlanmalidir.

2. Moqalonin adi, xiilaso vo acar sdzlor hor ii¢ dildo togdim olumalidir.

3. Mogqalo Microsoft Word motn redaktorunda A4 formatda (soldan, yuxaridan, asagidan vo
sagdan — 2 sm), Times News Roman srifti ilo 12 pt. dl¢iido, vahid sotrarasi intervala vo motn
daxili yazida 1 sm. abzas buraxmaqla hazirlanmali vo 8 sohifodon artiq olmamalidir.

4. Magalonin matninin asaqidaki bélmalordon ibarat olmasi tovsiyya olunur:

Giris (moasalonin aktualligi, problemin hazirki voziyyati);

Tadgiqatin magsadi, masalonin qoyulusu;

Maosolonin halli iisullar1 vo aprobasiyast;

Alman naticalarin tatbiqi;

Natico.

5. Magqals asagidaki ardicilligla hazirlanmalidir:

UOT — soldan, bdyiik horflarls, qalin sriftls, sonda 6 pt. interval;

moqalonin ad1 — ortadan, bdyiik horflorls, galin sriftls, sonda 6 pt. interval;
miialliflorin inisiallar1 vo soyadi — ortadan, boylik harflarls, qalin sriftlo;

miiolliflorin is yeri, sohar, 6lko va e-pogt iinvani — ortadan, 6 pt. interval;

xiilasa (matn toqdim olunan dilds) — sonda 6 pt. interval;

acar sozlor — kursivle, sonda 6 pt. interval;

giris vo digor alt basliglar — soldan qalin sriftla, avvalinds vo sonunda 6 pt. interval.

6. ©dobiyyat siyahisi: har bir istinad olunan monbanin adi torciims olunmadan, maqaladas istifado
ardicilligina uygun olaraq némralonir.

7. Odabiyyat siyahisindan sonra maqalonin hazirlandig: dildon forqli digor 2 dilde moqalanin adi,
miisllifin soyadi, atasinin adi, miiolliflorin is yeri, sohar, 6lko vo e-poct linvani, xiilaso vo acar
sozlor togdim olunur.

8. Maqalada coadval va sokillor ndmralonir: cadval — cadvalin yuxarisinda kursivle, ortadan,
(mas., cadval 1.), sokil — sokilin altinda, kursivlo, ortadan (mas., sakil 1.) vo matn hissodon
(yuxaridan vo asagidan) 1 bos satir buraxmaqla gostorilmalidir. Cadvallar bilavasito moqalonin
motninds yerlosdirilmalidir.

9. Diisturlar Microsoft Equation-do standart parametr ilo y1gilir. Matnds ancaq istifads olunan
diisturlar ndmralonir. Diisturun ndmrasi sagda moterizads yazilir.

10. Miiassisada yerina yetirilon todqiqatin naticalarini agiqlayan moqalonin ¢ap edilmasi ti¢iin
miivafiq yazili raziliq olmalidar.

11. Moqalada gostorilon molumat vo faktlara goro miiallif mosuliyyat dasiyir.

12. Redaksiya moaqalods asas mozmununa xalal gotirmoagon redakto doyisikliklori va ixtisarlar
etmok hiiququnu 6ziinds saxlayir.

13. Moqals ¢apa tovsiyyo edildikdo redaksiya heyatinin gorar1 barodo miiollifo molumat verilir.
14. Moqals sadalanan talablore cavab vermozso baxilmagq tigiin qabul edilmir vo miisllifa
qaytarilir. Olyazmanin daxil oldugu vaxt matnin son variantinin redaksiyaya daxil oldugu
giindon sayilir.

15. Redaksiyanin tinvani : Sumgqayit Dovlat Universiteti
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MMPABHJIA O®OPMJIEHUS CTATEA

[Ty6inukyemas cTaTbs JOJKHA ObITh IPEACTABICHA B PEAAKIHIO B OYMa)KHOM U B 3JICKTPOHHOM
Buze. [lpu noaroroBke craTh 1OKHBI OBITH BBIIIOJIHEHBI CIEIYyOLE TPEOOBAHNU:
1. CtaTbst 1OKHA OBITH IOJATOTOBJICHA HA OJTHOM U3 SI3bIKOB — a3epOaliPKaHCKOM, PYCCKOM HITH
AHIJIMMCKOM.
2. Ha3BaHMe CTaThbu, aHHOTALMS U KJIFOUYEBbIE CII0BA JIOJIKHBI ObITh IPECTABICHBI HA TPEX
A3bIKAX.
3. DIEKTPOHHBIN BapUaHT CTaThU JOJDKEH BBHIIOJIHATHCSA B TEKCTOBOM PEIAKTOPE
MicrosoftWords ¢popmare A4 (tiosst: IeBoe, MpaBoe, BEpXHEE U HUKHEE — 2 CM), IIPUPTOM
Times News Roman pasmepom 12 nt. MeKCTpOUHBIH HHTEPBAI — OJAWHAPHBIN, a03aIlHbIH
oTcTyn — 1 cM, pa3Mep CTaTbu He JOJDKEH MPEBBIIATE 8 CTPAHMUII.
4. TeKcT cTaTbu PEKOMEH]IyeTCsl COCTABIISATh UX HIKECIEAYIOINX Pa3aeiioB:
e BBEJICHUE (AKTYaJIbHOCTb MPOOJIEMBbI, HBIHEIIHEE COCTOSTHUE ITPOOIIEMBI);
®  [[eJIb UCCIICIOBAHMSI, TOCTAHOBKA 3aJ1a4H;
e METOBI pelICHUs U anpodanus 3a1a4u;
e BHEJPEHHE MOJYYEHHBIX PE3yJIbTaTOB;
® pe3ynbTar.
5. CraThst 10IDKHA OBITH HOATOTOBJIEHA B CIEAYIOIIEH OCIE0BATEIbHOCTH:
e VJIK — cneBa »)UpHBIM MIPUPTOM, B KOHIIE HHTEPBAI 6 IIT;
e Ha3BaHWUE CTaThH — B LIEHTPE, IPONUCHBIM U )KUPHBIM HIPU(TOM, B KOHIIE HHTEPBAJ 6 IIT;
® UHUIMAJIBI U (HaMUINK aBTOPOB B LIEHTPE MPOMUCHBIM U JKUPHBIM HIPUPTOM;
e MecTo paboTBl aBTOPOB, CTPaHa, TOPOJA M aJIpec AIEKTPOHHOW MOYTHI — MO LEHTPY, B
KOHIIe HHTEpBaJI 6 IT;
e aHHOTANMU (Ha SI3BIKE MPEICTABICHHOTO TEKCTa) — B KOHIIE MHTEPBal 6 IT; KIOYEBEIC
CJIOBa — KYpCUBOM, B KOHIIE HHTEpBaJ 6 IT;
e BBEJCHHE M JIPYTHE IMOA3AroJIOBKM — CJIEBAa, KUPHBIM IIpudToM. B Hawane u KoHIE
UHTEpBaJ 6 NOT.
6. Cucok uTepaTyphbl: Ha3BaHHE KaX/10r0 HCTOYHHMKA HE MEPEBOJUTCSA U HyMEPYETCsl B CTaThe
B COOTBETCTBHH C MOCJIEJOBATEIbHOCTBIO UCIIOIb30BaHUS.
7. Ilocne criicka TUTEpaTyphl HA3BaHUE CTATbU, HHALMAIBI U ()aMHITUSI aBTOPOB, MECTO pabOTHI
aBTOPOB, CTPaHa, TOPOJI M aJJpec SJICKTPOHHOM MOUYTHI, aHHOTAIUS U KITFOUYEBHIE CIIOBA
NPEJCTABISIOTCS TaKXkKe Ha JIBYX JAPYTHX S3bIKaX.
8. B craThe HyMepyroTCsl TAONUILIBI U PUCYHKHU: TaOIMIIa — BEpXHEH yacTu TaONUIbl, KYpCUBOM, B
HeHTpe (Hanpumep, mabdauya 1), pUCyHOK — I10J1 PUCYHKOM, KypCUBOM, B LIEHTpE (HapuMep,
pucynok 1) 1, IpoIrycKasi OJJHy IIyCTYIO CTPOKY OT TeKCTa (M3 BEpXHEH 1 HIDKHEW yacTel).
9. ®opmybl HAOUPAKOTCs cTaHAAPTHRIMK TTapamerpamu B MicrosoftEquation. Homep dhopmyibt
IUILETCs B CKOOKAax C MpaBoil CTOPOHBI. B TekcTe HyMepYIOTCS TOJIBKO MCIIOJIb30BaHHbBIE
(bopMyIIBL.
10. CraTbu, U3nararomme pe3yabTaThbl, HCCIIETOBAHUH BHITOIHIEMBIX B YUPEIKACHUAX, JOIKHBI
UMETh COOTBETCTBYIOIIUE Pa3pelIeHns] U OIyOJIMKOBaHHE.
11. ABTOp HeceT OTBETCTBEHHOCTb 32 MHPOPMALIMIO U (PAKThI, yKa3aHHbBIC B CTAThE.
12. Pemakuus ocTaBIsieT 3a cOOO MPaBoO MPOU3BOIUTH PEIAKIIMOHHBIC H3MEHEHUS
COKpAIIleHUs], HE HCKaKAIOIINe OCHOBHOE COJIEPYKAHHUE CTAThHH.
13. B ciiyuae OTKJIOHEHMS CTaThU PeAaKIHsl COOOIIaeT aBTOPY PELIeHUE PEAKOIUIETHH.
14. CraTbu, He OTBeUarOIIKE MEPEUNCICHHBIM TPEOOBAHUM, K PACCMOTPEHHUIO HE TPUHUMAIOTCS
¥ BO3BpAIIAIOTCS aBTOpaM. /laToil mocTyrieHusl pyKOIUCH CYUTACTCS ACHD TIOTYYCHUS
pelakiueil OKOHYaTeIbHOTO TEKCTA.
15. Anpec penakuuu: CyMraurtckuii rocy1apcTBeHHbIN YHHBEPCUTET
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RULES OF ARTICLE FORMATION

The article being published must be submitted to the editorship in paper or electron form/. In
preparing the article the following requirements must be accomplished|:
1. An article must be prepared in one of the languages — Azeri, Russian or English.
2. The title, the summary and the key words must be submitted in there languages.
3. The electron variant of an article must be performed in the text-editor Microsoft Word in A4
format (margins: left side, right side, top, bottom — 2 cm), in Times News Roman type of size 12
pt. The vertical spasing is unary, paragraph indention — 1 cm, the article must not surpass 8
pages.
4. The text of an article is recommended to be prepared of the divisions mentioned below:
e introduction (problem actuality, present state of the problem);
the aim of the investigation, task statement;
solution methods and task approbation;
introduction of the received results;
result.
5. An article must be prepared in the following sequence:
e UDK - left-side — with extra bold type, at the end — the interval 6 pt;
e The title of an article must be in the center, in a capital letter with extra-bold type, at the
end the interval 6 pt;
e Authors’ initials and last names — in the center, in a capital letter with extra-bold type;
e Authors’ work places country, city and e-mail towards the center, at the end the interval
6 pt;
e Summaries (in the language of the submitted text) — at the end the interval 6 pt; key
words in italic type, at the end the interval 6 pt;
e Introduction and other subtitles — on the left-side with extra-bold type, at the beginning
and at the end the interval 6 pt.
6. Literature list: the title of each source isn’t translated and is numbered in the article in
correspondence with the usage sequence.
7. After the literature list, the title of the article, initials and authors’ last names, their work
places, the country, the city, e-mail, summary and key words are presented in two other
languages.
8. In the article tables and drawings are numbered: the table — in the upper part of the table,
italicized, in the center (for example: table 1), the drawing — below the center (for example:
drawing 1) and missing one blank line of the text (of upper and lower parts).
9. The formulas are collected in standard parameters in Microsoft Equation. The number of the
formula is written in brackets on the right-side. In the text only used formulas are numbered.
10. The articles given account of results of the investigations realized in the enterprises must
have corresponding permission and publication.
11. The author is responsible for the information and facts, given in the text.
12. The editorship reserves the right to make editorial changes and abbreviations not distorting
the main contents of the article.
13. In case of article deflection the editorship informs the author about the decision of the
editorial board.
14. The articles, not meeting the above mentioned requirements, aren’t taken into consideration
and are returned to their authors. The date of the manuscript accession is considered the day of
getting the completed text.
15. Editorship address: Sumgayit State University
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