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HUCMAMBIIOB PAMU3 ME3AXUP or.ib1
K.¢h-m.H., doyenm CymeaiblmcKo2o 20Cy0apCmeeHH020 yHugepcumema
BAPXAJIOB BAPXAJI IABAH orabl
0.¢-m.H., npogeccop Uncmumyma ¢husuxu HAH Azepbaiiodcana -
AJIMEBA XAJIUJKA UKPAM rbi3bl
Tromop Cymeaiiblmcko2o 20¢y0apcmeeHHo20 YyHugepcumema
e-mail: xedice-aliyeva@mail.ru

JIEKTPHYECKUE CBOIICTBA MOHOKPUCTAJLJIOB
CdyHgixTe (0,26 < x < 0,30)

Knrwouesuvie cnoea: MOHOKpUcmaii, 31€KmpudecKka npoeodwuocmb, KOHYeHmpayus, 3qbqbe1<m
XOJZ]ZCI, wupurna 3anpeu;eHH0L7 30Hbl, npuMecCsb, SHep2Usl akmueayuu.

Hccneoosanvr snekmponposoonocmos u s¢ppexm Xoana 6 monokpucmanax CdyHQixTe
(0,26 <x <0,30) n-muna nposooumocmu 6 obnacmu memnepamyp 11 - 300 K. J{ns uccredosanmvix
COCMaso8 onpeoenenHbl WUPUHbL 3aNPeueHHOU 30Hbl, KOHYEHmpayuu U 3SHepeul UOHU3AYUU
npumecnvix cocmosinuil. Hatioeno, umo 3asucumocmo W(T) npu 6vicokux memnepamypax
noduunsiemes cmenennomy saxony u~T1° | umo ceudemensemayem o domunuposanuu paccesnus
C80000HbIX HOCUMeell 3apsA0ad HA AKyCMU4ecKUx QOHOHAX.

B HacTosiiee Bpemsi IMEIOTCST HAIEKHBIE TEXHUUECKUE TIPUEMBI, TIO3BOJISIONINE BHIPALIHBATD
MoHokpucTaubl CdyHg;«Te, mpuroaHpie Kak s (QyHAaAMEHTAILHOTO HUCCIACIOBAHUS, TaK U JUIS
U3rOTOBIIEHHUS PUOOPOB. OTHAKO, B TIOJTYYEHHBIX CIMUTKAaX BCE BPEMS CYMIECTBYIOT (IIYKTyalluu
COCTaBa, KOTOpbIE MMEIOT pa3IYHOE MPOUCXOXKJEHHE W TPU OIpPEJEIIEHHBIX YCIOBHIX
3HAUUTENbHBIM 00pa3oM BIMAIOT Ha (QU3MYECKHE CBOWCTBA C€aMOro MaTepualsa M Ha
XapaKTePUCTHKU IPUEMHUKOB M3Iy4eHHUsI, U3TOTOBJICHHBIX Ha ero ocHoBe [1-4].

OpHOM W3 TpPUYMH BO3HWKHOBEHHSI HEOTHOPOJHOCTEW B MaTepHualie SBISETCS HalM4He
JeTyuell KOMIIOHEHTBI PTYTH B pacTBope. BTopoit mpruunHON BO3HMKHOBEHHSI HEOJTHOPOJHOCTEH B
ITOM MaTepualie SBISACTCS HaJM4Yhe MPHUMECHBIX JJIEMEHTOB B OMHApHBIX KommoneHTax (CdTe u
HgTe).

[TosTOMY TIpM M3TOTOBJICHWU NMPUEMHUKOB H3IIyYSHHUS] 4acTO HEOOXOIUMO 3HATh MEXaHH3MBI
paccestHUST M PEKOMOMHAIMM B  KPUCTAUIaX, 4YTO OINpeNeNsieT OCHOBHBIE IapaMeTphl
¢doronpueMHUKOB. [Ipr 3TOM HYKHO cKa3aTh, YTO 3TU BOIPOCHI 1Ji cOCTaBOB ¢ X < 0,2 pemratoTcs
yCIIEMIHO (/1711 TPUEMHHUKOB M3JTy4eHUs, padoTalomuX B 00JacTU JUIMH BOJNHBI 8-14 MKM), a JuIs
kpuctaiios ¢ 0,26 < X < 0,30 uzyyensl ciado.

[TosTOMy TIpeaMETOM [aHHOW CTaThH SBISIOTCS OKCIIEPUMEHTAIBHBIE HCCICIOBAHUS
IIEKTPUUYECKUX CBOUCTB MOHOKpucTauioB CdyHg:.xTe (0,26 < x < 0,30) n-Tuma npoBOIUMOCTH.

N3mepennss »sac  Xosuta TNPOBOAWINCH HAa  craHmapTHoW — ycraHoBke — YUIIIIM-I
KOMIICHCAIIHOHHBIM METOJOM B MOCTOSIHHBIX MAarHUTHBIX M JJIEKTPHUYECKUX IOJSAX, KOTOpBIE
OOBIYHO KOMOWHHUPYIOT JBYX30HIOBBIM METOJIOM HW3MEPEHHUs YIEIBHOTO COMPOTHUBICHUS
MOJYIIPOBOTHUKA.

YunuTeIBas HanpaBleHHE TOKa depe3 oO0pasell, WHAYKIMIO MarHUTHOTO TOJS M 3HAaK
MOKa3aHMUs BOJBTMETPA, OMpPENesuIca 3HAK 3]C XO0JUla, a 3HAaueHUe 3¢ XOJia BBIUUCIAIOCH U3
PE3yJbTaTOB YETHIPEX U3MEPEHHI.

TemmeparypHasi 3aBUCUMOCTb 3JICKTPONPOBOAHOCTH M KO3 uireHTa Xouia CHUMalach B
uHTepBaie temrepatyp 77-300 K, usaMenennem Temmepatypsl oOpasma ¢ MmoMoIiblo OudruispHO

Tom 14 «Hayunsie uzeecmusy Cymeativbimckoeo 2ocyoapcmeennozo ynugepcumema  Nel, 2014


mailto:xedice-aliyeva@mail.ru

HUcmanivinos P.M., bapxanog B.I1., Anuesa X.HU. 7

HaMOTaHHOTO Ha HEro HarpeBaTelis, MUTAIOIIErocsl OT MOCTOSHHOrO Toka. TemmepaTypa oOpasia
KOHTPOJIMPOBAJIACH C MIOMOIIbIO MEIb-KOHCTAHTaHOBOM TEPMOIIAPHI.

OOpa3upl U1 UCCIEIOBAaHUNA BBIPE3aTNCh U3 KPYIMHBIX CIUTKOB, BBIPAIICHHBIX METOJOM
MEJIEHHOTO OXJaKIEHHUsI C TMOCTOSHHBIM TPaJMEHTOM TeMIepaTypsl Baoib oOpasua. llepen
U3MEPEHUEM OHHU TOJBEPrajiiCh MEXaHMUYECKOW HMUTU(OBKE M MOJHUPOBKE, a TOTOM IPOMBIBAIUCH
JIEMOHU30BaHHOM BojoM. [locie 3Toro oHM TpaBUIUCH B TEUEHHE HEKOTOPOTrO BpeMEHU (B 3aBHCH-
MOCTH OT TOJIIMHBI 00pa3na) B Tpasurene HBr + Bry (93:7), a 3arem Takxe B TpaButene HCl +
HNO3 (98:2). CxopocTh TpaBiieHUs ONpEACsIach s KaKI0W MapTUW TPaBUTEICH M MaTepuaia
HKCIEPUMEHTAIBHO MO0 M3MEHEHHUIO TONMIIMHBI maiobl. Ilocne TpaBneHus oOpasibl MPOMBIBAINCH
TPWKIBl B JEHMOHHW30BAHHOH BOJE, MPOCYIIMBAIUCH, 4 IMOTOM MPUKIEUBAIUCH C IOMOIIBIO
SMOKCUAHOTO KOMIIayHJa Ha camndupoByro TOIOKKY. [locme 3Toro oHM  CcHaOXalIUCh
WHAUBUAYAIbHBIMU KOHTAKTaMU C TIOMOIIbIO MUKPONAsSUIbHUKA.

W3mepenust 31eKTpOPU3NUECKUX XaPAKTEPUCTHK B HM3Y4aeMBIX 00paslax MPOBOAWIHNCH B
nuanaszone temmepatyp 77 - 300 K.

XapakTepHble KpHUBBIE TEMIIEPATypHOH 3aBHCUMOCTH  DJIEKTPONPOBOAHOCTH (O) W
ko3 purmenta Xomta (Ry), monydeHHbIE B Pe3yabTaTe KCIEPUMEHTAIBHBIX HCCIACIOBAHHUM ISt
obpasmos n- CdyHg;xTe (x=0,26 ;0,28 u 0,30), npuBeacHbI HA puc. 1.

o, Omtem
7__RX‘ cM 10°
8
10§: 6
6: 4
4t
| 2
2}
10
18
10° 6
8t
6t 4
4t
s {-
2 -

4 6 8 10
10%T, K

Puc. 1. TemnepaTypHble 3aBUCUMOCTH 3JEKTPOIPOBOJHOCTH

(xpuBbie 1'-3") u ko> dummenta Xomia (kpussie 1-3)
B N-CdxHQ1xTe, x: 1-0,26;2-0,28;3-0,30

Kak BuIHO H3 3TOro pucyHka, B IIHpokoM uHTepBaie Temneparyp (T=77-170 K)
AJIEKTPONPOBOIHOCTD C YBEIIMUEHUEM TeMIepaTypbl yMeHblaercs, 1 npu T=125 K, 140 Ku 170
K nonydaror cBom muHuManbHble 3HaueHus s x=0,26; 0,28 u 0,30, coorBercTBeHHO. [lpm
JanpHeimeM yBenuueHuH TemnepaTypbl B uHTepBasie T=160-300 K (B 3aBHcHMOCTH OT X)
AIIEKTPONPOBOIHOCTh M3y4aeMbIX 00pasuoB pacteT. [Ipu 3TOM BbICOKOTEMIEPATYpHbIE HAKIOHBI
KPHBBIX JIJISl PA3JIMUHBIX COCTABOB OTIMYAIOTCA APYT OT Apyra (puc. 1, kpusbie 1'-3"). MakcumanbHoe
U3MEHEeHHE TpU 3TOM Habmrogaercs s oopasuos ¢ x=0,26. YBeauueHHe 3JIeKTPOIPOBOIHOCTH C
pPOCTOM TeMIIepaTypbl YKa3blBaeT Ha MPEBATUPYIOILYIO pOJib COOCTBEHHOH mpooaumoctu. Ilpu
OTHOCHUTEJIBHO HU3KUX TEMIIepaTypax HaKJIOH KpUBBIX 3aBucuMocTell G(T) 3HaUUTENbHO MEHBIIIE,
YyeM B 00JacTH BBICOKMX TeMIepaTyp. JTO MO3BOJSAET CKa3aTb, YTO HaOIIofaeMas 3aBUCUMOCTh B
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HU3KOTEMIIEPAaTypHOH YacCTH KpPUBBIX OOYCJOBJIEHAa HOCHUTENSIMU 3apsijia, KOTOpBIE CO3JAIOTCS
IPUMECHBIMH LIEHTPaMHU.

Kpome »sTOro, B pe3yibTare HKCIEPUMEHTAJIbHBIX MHCCIEIOBAHUN YCTaHOBIEHO, 4TO
3JIEKTPOIIPOBOIHOCTh UCCIEAYEMbIX 00pa3LOB 3HAUYUTENIBHBIM 00pa30M 3aBUCHT OT UX COCTaBa U
OTIpeNieNsIeTCsl COJepKaHueM COOCTBEHHBIX MpuMmeceil B HUX. Ha 3TOM ke pUCyHKE NpHBEICHBI
TaKXe XapaKTepHble KpPHUBBIE 3aBUCHUMOCTH IOCTOSIHHOM Xousga OT TeMmiepaTypbl HM3ydaeMbIX
0o0pa3moB. YCTaHOBJIEHO, 4YTO NpU BceX Temmeparypax kodpounueHt Xouia HUMeeT
OTpHLaTeNbHBIN 3Hak. C pocTOM TemIeparypsl cHadana Ry ocTaercs NOCTOSIHHOM (C yBeIMUYEHUEM
cocraBa 00JIacTh TEMIIEpaTyphl, OCTAlOIIEWCS IOCTOSHHOW, CIBUTAeTCd B CTOPOHY BBICOKHUX
TeMIleparyp), a JaJbHEiIlee yBEIMYEHHE TeMIepaTypbl HPUBOAUT K PE3KOMY YMEHBIIECHUIO
MOCJIETHET0, T.€. HAUWHAET JCHCTBOBATH COOCTBEHHAS MPOBOIUMOCTH. IIpy 3TOM HaKIOH KPUBBIX
3aBucumoctel  Ry(T) ¢ yBenuueHueM cocTaBa OTJIMYAETCS JAPYr OT Jpyra, 4TO CBSI3aHO C
Pa3IMYHON IIUPUHOM 3aIIPEILEHHON 30HbBI TBEPABIX PAaCTBOPOB.

Ha puc. 2 npuBeneHbl XapakTepHble KPHUBbIE 3aBUCUMOCTH MOJBM)KHOCTH 3JIEKTPOHOB OT
TEMIEPATypbl B U3ydyaeMbIx oOpa3uax. Kak BUIHO U3 3TOro pucyHka, B oopasuax ¢ x=0,26; 0,28 u
0,30 B nuanazone temmeparyp 77 - 300 K nabmto1aeTcsi MOHOTOHHOE YMEHBIICHHUE TTOJIBUKHOCTH.

I, em?/(B-c)

PR . | A -

8 10 2 4

Puc. 2. TemneparypHble 3aBUCUMOCTH OJIBUKHOCTH HOCUTEJIEH
3apsiia B N-CdyHQ1<Te, x: 1-0,26;2-0,28;3-0,30

[Ipyu »>TOM ¢ YyBENMYEHHEM X, BO-NIEPBBIX, YHUCIECHHOE 3HAYE€HUWE TPU TMOCTOSHHOMN
TEeMITEpaType YMEHBIIIAETCsI; BO-BTOPHIX, HAOMI0aeTCs 1Ba HakiioHa Ha KpuBbix W (T), uTo cBsi3aHO
C HATMYHUEM NMPUMECHBIX IICHTPOB B 3aIPEIICHHON 30HE U3YYCHHBIX 00pa3IoB.

Habmonaemas 3aBucumocts W(T) mpu BBICOKHX TeMIlepaTypax MOJYHHSIETCS CTEIICHHOMY
3aKOHY U ~T®° uro CBUJETEIBCTBYET O JIOMHHUPOBAHUU pacCesTHUS CBOOOJHBIX HOCHTENEH
3apsia Ha aKyCTHUECKHUX (POHOHAX.

Boruncnennsie u3 o(T) 3Hauenust AE (Ha OCHOBE 9KCIIEpUMEHTAIBHBIX PE3yIbTaTOB) XOPOIIO
coryiacyroTcs co 3HadeHusiMu AE, HallZIeHHBIMU M3 TEMIEpAaTypHOM 3aBUCUMOCTH Ry B
UCCIIeTyeMbIX 00pa3liax W MpHuBeACHb B Tabmuie. OTHOCUTEIBHO HCCIENOBAHHBIX 00pasloB n-
TUIIA HEOOXOJUMO CKa3aTh, YTO NPU HU3KHX TeMIlepaTypax HauyMHAeT JNeHCcTBOBaTh NMpPUMECHas
npoBOAMMOCTh. HailiieHHas M3 HU3KOTEMIIEPATypPHOTO HAKJIOHA SHEPrHsl aKTHUBAIMM MPUMECHBIX
[IEHTPOB TaKXe MPUBEJCHA B TaOIHLIE.

Tom 14 «Hayunsie uzeecmusy Cymeativbimckoeo 2ocyoapcmeennozo ynugepcumema  Nel, 2014



Ucmaiivinos P.M., bapxanos B.I11., Anuesa X. 1. 9

Tabmuma
XapakTepUCTHKHU HCCIeq0BaHHbIX 00pa3oB CdyHgixTe
No X Tum npoBo- Eq, 5B AE Ea, N,
00p. JTUMOCTH (T=80 K) 2 MdIB oM
AT

1 [026 n 0,18 2.7.10" 45 7,2-10'°
2 [0.28 n 0,22 2,6:10™ 60 5,2-10'°
3 1030 n 0,25 2,310 70 2,4-10"
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XULASO
R.M.ismaytlov, B.S.Barxalov, X.i.Bliyeva
CdxHg:xTe (0,26 < x < 0,30) MONOKRISTALLARININ ELEKTRIK XASSOLORI

Acgar sozlar: monokristal, elektrik kegiriciliyi, konsentrasiya, Holl effekti, qadagan olunmusg
zonanin eni, asqar, aktivlosma enerjisi.

n-CdxHgixTe (0,26 < x < 0,30) monokristallart ti¢iin 77 - 300 K temperatur oblastinda
elektrik keciriciliyi vo Holl effekti todqiq olunmusdur. Todqiq olunan torkiblor {iglin qadagan
olunmus zonanin eni, asqar markozlorinin konsentrasiyasi vo aktivlogsmo enerjisi toyin olunmusdur.
Miioyyen edilmisdir ki, yiiksok temperaturlar oblastinda g(T) asilihigi g~T"**> ganununa tabe olur
ki, bu da sarbast yiikdasiyicilarin akustik fononlardan sopilmasinin iistiin rol oynadigini gostorir.

SUMMARY
R.M. Ismayilov, B.Sh. Barkhalov, X.1.Aliyeva
ELECTRIC PROPERTIES OF CdyHgi.xTe (0,26 £ x <£0,30) SINGLE
CRYSTALS

Key words: single crystal, electrical conductivity, concentration, Hall effect, band gap width,
impurity, activation energy.

Electrical conductivity and the Hall effect of single crystals CdyHg;«Te (0,26 < x < 0,30) of
n-type conductivity in the temperature region 77 - 300 K have been investigated. For investigated
compounds band-gap width, concentration and activation energy for impurity state ionization have
been defined. It is found that at high temperatures dependence (T) obeys low u~7"*° that
testifies to domination of scattering of free charge carriers on acoustic phonons.
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TIGaX,(x=S,Se,Te) BIRLOSMOSINDO ATOMLARARASI ORTA KVADRATIK DINAMIK
YERDOYiISMONIN DEBAY XARAKTERISTIK TEMPERATURUNDAN ASILILIGI

Acar sozglar: istidon genislonma, bark mahlul, Debay temperaturu, rentgenqurulus analizi

Coxlu sayda birlosma vo bork mohlullarin istilik parametrlorinin temperatur asililiqlarindan
hesablanmis Debay xarakteristik temperaturlari vo atomlararasi orta kvadratik yerdoyismolorin
giymotlorinin uygun temperatur intervallarinda miiqayisosi gostormisdir ki, bu parametrlorin
giymatlorinin doyismasi atomlararas1 kimyavi olaga qiivvasinin doyismasi ilo olagadardir[1-3]. Bu
onu demoyo osas verir ki, atomlararasi orta kvadratik yerdoyismo ilo Debay xarakteristik
temperaturlari arasinda da miioyyan qanunauygun olaqe olmalidir.

Bu isdo TIGaS,, TlGaSe,, TIGaTe, birlogsmolorinin genis temperatur intervalinda istidon
genislonmo omsalinin  eksperimental qiymotlori osasinda hesablanmig Debay xarakteristik
temperaturu ilo atomlararasi orta kvadratik yerdoyismalorin qiymatlorinin temperatur asililiglarinin
ganunauygunlugu vo bu iki parametrin qarsiliql alagesinin miigayisali tohlili aparilmigdir.

TIGaS,, TIGaSe; voTlGaTe, birlosmalari adobiyyatdan movcud olan metodikalar asasinda
sintez olunmus, rentgenqurulus analizi aparilmis vo istidon genislonmosi 6l¢iilmiisdiir.

Rentgenqurulus analiz {isulu ilo sintez olunmus birlogsmolorin bircinsliliyi, kristallik qurulusu
vo qgofos parametrlori toyin edilmisdir. Miioyyom edilmisdir ki, todqiq olunan biitiin iigqat
birlosmalor monoklin qurulusda kristallagirlar. Bu torkiblordo kiikiirdiin selen vo tellurla ovoz
edilmosi ardicilliginda qofas parametrlorinin qiymatindo boytima alinir.

Istidon genislonmoni 6lgmok iigiin sintez olunmus tarkiblorden uzunlugu 3-10% m, diametri
5-10° m olan silindrik niimunslor hazirlanmisdir. Niimunodo temperaturu yiiksaltmok {iigiin nixrom
moftilindon sarg1 sarinmigdir. Temperatur mis-konstantan termociitii vasitasilo olgiiliir. Istidon
genislonmonin 6l¢iilmasi zamani tocriibonin nisbi xatast 0,5% olmusdur.

TIGaS,;, TlGaSe, voTlGaTe, birlosmolorinin istidon genislonmo omsallarinin temperatur
asililigr sokildo gostorilmisdir (sokil 1).

Olgma va hesablamalarin noticolori asagidaki cadvalda verilmisdir.

Cadval
TIGaS, TIGaSe, TIGaTe,

T,K 108 K —0 TK 108 K —0 TK 10° K — 0
e N v S = N v S 02 A
80 4,02 345 0,173 80 498 450 0,128 80 6,54 425 0,072
90 4,29 338 0,178 90 736 420 0,135 90 7,48 395 0,075
100 4,75 321 0,197 100 7,67 390 0,155 100 7,78 384 0,082
120 5,24 334 0,188 120 831 380 0,164 120 9,92 339 0,095
140 6,42 317 0,217 140 764 335 0,206 140 10,06 310 0,112
160 6,92 302 0,220 160 7,96 300 0,225 160 11,02 292 0,114
180 7,28 276 0,278 180 8,35 288 0,255 180 11,92 245 0,118
200 9,21 263 0,338 200 10,23 275 0,250 200 12,25 274 0,124
250 9,57 259 0,342 250 11,09 266 0,276 250 1342 265 0,135
300 10,86 256 0,345 300 11,37 260 0,285 300 13,63 264 0,137
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Sakil 1. TLGaX; (x=S,Se, Te) birlosmalorinda istidon genislonma amsalinin

temperaturdan asililig
o- TIGaS;; o- TIGaSey; x- TIGaTe,
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Sakil 2. TIGaX; (x=S,Se, Te) birlosmoalorindo Debay xarakteristik temperaturunun
atomlararasi orta kvadratik yerdoyismonin qiymatindan asililig1
o- TIGaS;; o- TIGaSey; x- TIGaTe;

Bu codvel osasinda todqiq edilon birlogmolor iiglin Debay xarakteristik temperaturu vo
atomlararas1 orta kvadratik yerdoyismo arasinda qarsiligli slagenin ganunauygunlugunu miisyyan
etmak ticilin qrafiklor qurulmusdur. Bu grafiklor gokil 2-do gostorildiyi kimidir. Qrafiklordon istifads

edorok asagidaki empirik diisturu vermok olar. Belo ki, +/U? -nin #-dan asililiq oyrilorindo oyriya

toxunanlar ¢okorok, bu toxunanlarin ordinat oxu ilo amolo gotirdiyi bucagin(a) tangensino d9sason
12

tga =

Burada, k=tga.  ovoz etmoklo

JO2 = kﬁg\ (1) dusturu alinir.
Burada k- omsali ayri-ayri birlosmolor ti¢lin kimyovi rabito qiivvaesinin giymotindon asili
olaraq dayisir.
TIGaS,, TIGaSe;, vaTlGaTe; birlogsmoalar {igiin k-nin giymati uygun olaraq 9,5-/ 04 4, 7610
Avo 510" 4 olmugdur.
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Caodvaldon vo grafiklordon goriindiiyii kimi temperaturun artmasi ilo istidon genislonmo
omsalinin giymati artir. Bu ciir artim birlogmolorin torkibindo kiikiirdiin selen vo tellurla ovoz
edilmosi ardicilligt zamani da bas verir. Bu doyisiklik hom temperatur artimi ils, hoam do
halkogenidin Mendeleyev codvalindoki sira ndmrasinin artmasi naticosindo birlosmodo atomlararasi
kimyavi rabito qlivvesinin azalmasi ilo izah edilo bilor. Beloliklo, atomlararasi orta kvadratik

yerdoyismonin U ? , Debay xarakteristik temperaturu (#)-dan asililigin1 ifads edon (1) diisturuna
daxil olan k- amsalin1 atomlararas1 kimyavi rabitonin doyismasini komiyyotco gostoran bir amsal
kimi xarakterizo etmok olar.
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PE3IOME
M.M. Kypoanos, C./]. Mameooe, A.M. Axmeooea. I .H. 3eiinanos
3ABUCUMOCTH XAPAKTEPUCTHUYECKOM TEMIIEPATYPBI JEBAS OT
CPEJHEKBAJIPATUYECKOI'O JUHAMHMNYECKOI'O CMEIIEHHUA ATOMOB B
COEJUHEHUSAX TLGAX,(X=S,SE,TE)

Kniwoueevie cnosa: mennosoe pacwupenue, meepoviii pacmeop, memnepamypa ebas,
PEHM2EeHOCMPYKIMYPHbLUI AHAU3.

Ha ocnoBe TemnoBoro pacmmmpenust 11GaS,, TlGaSe;, TlGaTe, onpeneneHbl 3aBUCHMOCTb
BBIYKCIICHHBIX 3HAYCHHUH C XapaKTEepUCTHKOW Temmeparypbl Jlebas W CpeaHEKBaJApPaTHYHOE
JMHAMHYECKOE CMEIICHHE aTrOMOB. B pe3yinbrare mpejiCTaBlicHa HSMIUpUYecKas (GopMmyia,
CBsI3bIBalOINas Temreparypy Jebas co cpeqHekBaIpaTHIHbIM JUHAMUYIECKAM CMEIICHUEM.

SUMMARY
M.M. Qurbanov, S.C. Mamedov, A.M. Axmedova, G.I. Zeynalov
TLGAX; (X =S, SE, TE) COMPOUNDS DEBAY MEAN-SQUARE DISPLACEMENT OF
ATOMS FROM THE CONNECTION BETWEEN THE CHARACTERISTIC
TEMPERATURE

Key words: Rentgen structural analysis, thermal expansion, solid solution, Debay
temperature

Connection between characteristic Debay temperature and mean — square displacement of
atoms is achieved on the base of heat expansion for TIGaS,, TIGaSe,, TIGaTe, compundsas a result,
emperical formula for dependance between characteristic Debay temperature and mean-square
displacement is given for this type of compounds.
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K BOITPOCY O 3AJAYE HECTAIIMOHAPHOI'O TEIINIOOBMEHA B KAHAJIE

Knwouesvie cnosa: necmayuonapmuvlll, meniooOMeH, MenI0eMKOCmb, CONPSNCEHHbI,
JIAMUHAPHBLI, memMnepamypa, niomHoCmb.

C nomowpwio npeobpaszosanus Jlannaca nocmpoeno mouHOe AHATUMUYECKOE peuleHue
HeCMayuoHapHoU  CONPAJCEHHOU  3a0auu O  MeniooomMene 6  HAYANbHOM — yUaACHKe
NIOCKONApanienvHo2o  Kamana. Pewenue Oano  0na  nepgoco  unmepsana — 6pemeHiu,
coomeemcmayouje2o Haubonee ObICMpol Yacmu NEPexoOHbIX NPOYECCoB.

1. BBenenne. 3HaHue XapaKTEPUCTUK HECTALMOHAPHOTO TEIUIOOOMEHO BAaXKHO JUIS aHalu3a
pana QU3MKO-MEXaHWYECKUX SIBJICHHUH, MPOUCXOAIINX, HANpUMEp, NpPU IYCKE, OCTAHOBKE WM
U3MEHEHUH MOIIHOCTH B Ta30TypOMHHBIX JIBUTaTeNsX, PEKYNEpPaTUBHBIX MM pPereHapUTHBHBIX
TEII000MEHHHUKAX, OXJIAXK/IAIOIINX KaHaJIaX SHEPreTUYECKUX PEaKTOPOB U Jp.

Takue 3aa4un NIPAKTUYECKU SIBISIOTCS CONPSIKEHHBIMU, T.€. PACHpPEEIICHUE TEMIIEPATyPHl B
MOTOKE KHUJKOCTH CBSI3aHO C pacIpelielIeHMEM TeMIepaTypbl B TOM TBEPAOM Telle, KOTOpoe
oOTeKaeTcs ATOM JKUAKOCTBIO WM Yepe3 KOTopoe OHa ABMKeTCs. [103TOMy HEeT BO3MOKHOCTH 3HATh
3apaHee HU TEMIIEpaTypy, HU IJIOTHOCTh TEIUIOBOTO IOTOKAa HAa TPaHMIE MEXKIY >KUIKOCTHIO
(TerutoHOCUTENEM) M TBepAbIM TelnoM (kaHaimoM). Kak mpaBuio, Hambosee oOmnacHble [UIs
MaTepuajoB YPOBHU TEMIEpPaTypbl NMPUXOIATCS HA IEPBbIM HMHTEpBaJl BPEMEHHU, IUTEIbHOCTh
KOTOPOT'0 MEHbIIIE BpEMEHU MPOXOKIACHUS CaMbIX OBICTPBIX YaCTHUI] )KUJKOCTH OT BXO/1a B KaHAJI 10
paccMaTpuBaeMoil TOUKM HUXKE 10 MOTOKY. B pabote [1] MeTogOM KOHEUHBIX pa3HOCTEH pelieHa
3aJa4a O NOJHOCTHIO PA3BUTOM JAMUHAPHOM T€UEHUH Ha TETJIOBOM HA4aJbHOM y4acTKe TPyObI Juis
MEPEXO/IHOTO MPOIECcCca, BBI3BAHHOTO CTYNEHYAThHIM H3MEHEHHUEM TeMIIepaTyphl OKpY’Karolei
KHUJIKOCTH CHapy>ku TpyObl. B 3Toli 3ajaue npakTHUECKH BeCh MEPEXOIHBIN MPOLECC MPUXOIUIICT
Ha TMepBblii wuHTepBas BpemeHu. Ilpouenypa pemenus [1] Obula orpaHuyeHa YyCIIOBHEM
peHeOPEeKUMO MaJlol TEIJIOEMKOCTH CTEHOK TPYOBI MO CPABHEHHUIO C TETNIOEMKOCTBIO KHIKOCTH.
OTO ycloBHE SBISETCS OYEHb CUJIBHBIM OrPAaHUYEHHMEM, IIOCKOJIbKY Ha MpaKTHUKE 3a4acTyro
HaOJII01aeTCsl TPOTUBOIIONIOKHAS CUTYaITHS.

B nanHOll paboTe paccMaTpuBaeTcs pelIeHHE HECTAallMOHAPHOW CONpSKEHHOM 3aaayu
TEMI000MEHa B TEIJIOBOM HAYaJIbHOM y4YacTKe KaHaja, C Y4eTOM TeIUIOEMKOCTH cTeHOK. [Tomydyeno
TOYHOE pelIeHre JJi1 MEepBOro MHTEpBajia BpeMeHH. Kpome Toro, B LesX CpaBHEHMs, HalIEHO
TaKXke NPUOIIKEHHOE KBAa3HMCTAI[MOHApHOE pelleHHe. TeM caMblM, Mbl MMEJIH BO3MOXXHOCTb
OLICHUTh TOTPEIIHOCTh MPOCTOr0 KBa3HCTAllMOHAPHOTO MeTofa. [lodmydeHo Takke pelieHue
METOJIOM KOHEUYHBIX Pa3HOCTEH, KOTOPOE MO3BOJWIJIO ONPEAEIUTh MPOTSHKEHHOCTh (BO BPEMEHH)
TEIUIOBOI'0 HAYAJIHOTO YYacTKa M JaJIO JOINOJHHUTEIbHBIC OLIEHKH MPUOIMKEHHBIX PE3Y/bTaTOB,
MIOJIyYEHHBIX KBa3UCTALIMOHAPHBIM METO/IOM.

2. IlocTanoBka 3ama4yud ¥ peuieHue. [[ycTh BHyTpH IUTOCKOMApaJJIEIbHOTO KaHajia TEYET
KHUJIKOCTh C IOCTOSIHHBIMHU TEIUIO(U3UYECKUMH CBOWCTBAMHM W TEUEHHE HE COINPOBOXKIACTCS
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3aMETHOM BA3KOM Auccunanued sHeprud. IlepBoHadalbHO IBHXKYILAACS KUAKOCTD U CTEHKH
KaHaJla HaxoZiTCA IPU HOCTOSHHOW Temmeparype T,. 3areM, HauMHas ¢ HEKOTOPOIO MOMEHTa

BPEMEHH, IMPOUCXOJUT CTYNEHYATOE CKAYKOOOpa3HOE H3MEHEHHE TEeMIIepaTyphl OKpYKarollen

KHIKOCTH CHAapYykHM KaHana oT T, go T,. O6o3Hauum dvepe3 Kk cymmapHblii ko3 duuueHTt

TEIUIONEpeIaut OT OKPY Karollel cpesibl K CTeHKaM KaHaja. TernaonpoBoHOCThIO CTEHOK KaHalla u
KUJKOCTH B TPOJOJBHOM HaNpaBleHUU OyaeM mpeHeOperartb, MpUYeM TeMIeparypa CTEHKU
CUMTAETCsl MOCTOSIHHOM BJOJIb HampasiieHus Y. Byaem uckarh HecTallMOHApHBIE paclpeiesieHus
TEMIIEpaTypbl CTEHKH M COOTBETCTBYIOIIEE 3HAYCHUE IUIOTHOCTH TEIJIOBOIO MOTOKA K JKUJIKOCTU
IJIsl TIEPBOTO MHTEpBana BPEMEHH t < X/U., (TI€ U, -MakcuMaibHas CKOpocTh TedeHus). Ilpu
MIEPEYUCIICHHBIX YCIOBUSX M IOJHOCTHIO Pa3BUTOM Mpoduiie CKOPOCTH OAHOMEPHOE ypaBHEHUE
COXpaHEHHUsI BHYTpPEHHEW (TEIJIOBOM) »HEpPruuM [2], MpU OTCYTCTBMM BHEUIHErO0 MaccoOOMEHa,
MO>KHO MPUBECTU K BUAY
2
5 &

rae T -MecTHas TEMIICpAaTypa, t-BpCMfI; X, Y -IpOCTPAHCTBEHHBIC KOOPANHATBHI, OTCUUTBHIBAEMEBIC

Tiu=a
ot OX

COOTBETCTBEHHO BJIOJIb KaHala; ¢,U-KOd(Q(PHUIMEHT TeMIepaTyponpoOBOIHOCTH W MECTHas
CKOpOCTI) KUIOKOCTH.
HauanpHbie 1 rpaHUYHBIE YCIOBUA Ui ypaBHeHus (1) cnenyrommue:
t=0, x>0,0<y<R, T=T;;
Xx=0,t>0,0<y<R, T=T;;
y=R, x>0, t>0, ﬂ:O
oy

rrae R-11oJ10BMHA BBICOTHI KaHAJIA.
3anuimem Teneph OalaHC HSHEPTrUU JJs DJIEMEHTa CTEHKHM KaHala ¢ Y4eTOM YCIOBHS

COIIPSAKCHUS — paBCHCTBA TEMIICpPATyp CTCHKHU U anHera}omeﬁ JKMJIKOCTH IIpHU BCEX X H t
or oT

y =0, X>0,t>0,k(|'i—T):—){—] +PCou0 — (2)
o), P

r7e &-TOJIIMHA CTEHKH KaHama, A-KO3(QQHUIMEHT TeNIONPOBOAHOCTH JKUAKOCTH, p, -TUIOTHOCTD
MaTepuala CTEHOK KaHama, C,,-yJelbHas TEIIOGMKOCTh MaTephaia CTCHOK KaHana. Baes
Oe3pa3sMepHBIE BETMIHHEI

p=T-T)/(T_ -T), K =at/R? )

a=peRIp,Co,0, X =axlR%U,,

Y=y/R, S=kR/Z,
T1e @-u30bITOYHAS OTHOCHTEIbHAsS Temneparypa; Fy-uucino dypbe; C, -yAeIbHAs TEIIOEMKOCTD
KUIKOCTH; @ -KOO(Q(HUIMEHT TEMIEPATYPOIIPOBOAHOCTH  KHUIKOCTH; U, 0 -CPEIHEMACCOBAs

CKOPOCTh U IUIOTHOCTH kHUAKOCTU. [IpuBeneM 3Ty KpaeByro 3amauy K cleAyromeil 6e3pazMepHoit
dbopme

2
8_¢;=8_¢)+_U(Y)8_¢)’ (3)
oy: or, u, oX
»(0,X,Y)=0, ¢(F,,0,Y)=0, 2—$(F , X1)=0 4)
op 1 O¢p
Y=0 X>0, F, >0, S(l-¢)=—"T""+——-, 5}
0 1-9) oy aoF, )

J1J1s1 HOTHOCTHIO Pa3BUTOTO JTAMUHAPHOTO TEUYEHHUS B IJIOCKOMApaIeIbHOM KaHaje mpoduib
CKOopocTH ompenensercss 3aBucuMmocteio  U(Y)=3Yu,(1-Y/2), orkyma u., =3u,/2 (rae u,-
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CpeIHOMAcCOBasi CKOPOCTh KUAKOCTH). Clen0BaTeNbHO, NEPBBIA HHTEPBAJl BPEMEHHU ONPEIENIAETCS
CJIEYIOILMM HEPABCHCTBOM, I10JI0KEHHBIM Ha 3Ha4eHHs yucia Pypoe: F; <2X /3.

Ecim Fy<2X/3, ToO HM OfHA U3 YaCTUL )KUIKOCTH, IPOXOAMBIIUX YE€PE3 BXOJHOE CEUCHHE
KaHaja npu F, =0, K COOTBETCTBYIOIEMY MOMEHTY BPEMEHHM HE JOCTHIHET cedeHus X . OTo

O3HauaeT, YTo I TEPBOrO WHTEpBAJa BPEMEHU HE HY)KHO 3a/laBaTh T'PAaHUYHBIC YCJIOBUS BO
BxonHOM ceueHun X =0. Ho ocranbubie ycinoBus (4) u (5) He 3aBHCAT OT X U OCHOBHOE
ypaBHeHHe (3) TakKe He COIEPKUT sIBHOH 3aBucuMocTH OoT X . IToaTromy npu F, <2X /3 MOXHO B

ypaBHeHue (3) BBect O@/oX =0. Urtak, ¢ yderom ycnoBuil (4) Mbl [Uisl NIEpBOrO HMHTEpBala
BPEMEHH, ONPENEIEHHOI0 HEPABEHCTBOM ) < 2X /3, MOJIy4ynM KpaeBylo 3a1ady

2
9 %0 ©)
oY2  oF,
#(0,X,Y) =0, o(F,, X,0) =0 (7)
op 1 0gp
Y=0, X>0, F, >0, S(l-p)=- =99 8
>0, Fo >0, Sl-g)=-7¥ 3 oF, ®

Beenem Temneps mpeobpasoBanue Jlamnaca ot ¢ mo F :

p(Y)= LF0—>P(P(F0aY) :J.(PeipFOdFo )
0

rae P-napamerp npeo6pasoBanue Jlamnaca.
[TpumeHuB 3Ty omepaiuio K KpaeBoi 3agaue (6)-(8), moaydum cieAyrouue BhIpaKeHUsl s
3aBHCHUMOCTH M300paKEHUH OT TeMIepaTyphl CTEHKU U MIIOTHOCTH TEIJIOBOTO MOTOKA, pu Y =0

_ as
bo= P[P+a+/P +aS]’ ®)
_ Aas(T_-T)/R
o= PP +avP +as]’
s mpenenbHOro ciiydas JOCTaTOYHO Mayiod (MOYTH HYJIEBOM) TEIUIOEMKOCTH CTEHOK I10
CPaBHEHMIO C TEIUIOEMKOCTBIO KUAKOCTH MOXKHO 3anucarb p,Cp,b—> 0, OTKyzAa momydaeM a —»oo,
u Beipakenus (9), (10) mpuHUMAIOT BUI

(10)

o S o »STL-T)IR
“ " PP +S]’ “ " JPWP+5]
N300paxeHust OT 3TUX JBYX MNpEIeNbHbIX BBIpA)KEHUN MpHUBeAEHbI B Tabmuuax [3], ¢
MIOMOUIBI0 KOTOPBIX IOJY4YaeM CIEHYIOLIee TOYHOE PEIICHHE Ul NEPBOr0 MHTEpBala BPEMEHH,
npu @ —0 .

(11)

0, =1—e° erfcS/R ], (12)
q, =k(T_—T,)e* erfe[S /R, (13)

rae erfc-mononHUTeNbHAS QYHKIHS OMIMOOK.

Jlns oOmiero ciayyass MpPOM3BOJIBHOM BENWYMHBI @ HeoOxoauMo B cuiy (9) mepedtu K
OPUTHHAITY OT CJIEYIOMIETO BHIPAKCHHUS

1
lh=L,, , (14)
© P (VPFIVPY +avP +as]
CormnacHo [4], MOXXHO 3aIiCcaTh
1 7
Lp_,Fog\/Ezwjze 14F0 £ (2)dz (15)
o 0

1, TIOJI0KHUB
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1
. f(2)=L% g(r),
r2[r2+ar+gs] ( ) r»zg( )
ocyuiecTBUTh oOpamenue ¢pynkuuu ¢(r). B pesymprare nmonydaem ¢ynkuuio f(z), a mHTErpan
(15) nmaer pemenue mna |, u, clIegoBaTeNbHO, Ui TEMIEpaTypbl CTEHKH COriacHo (9).

AHaJOrMYHAs TPOIEAypa MO3BOJISET OCYHICCTBUTH oOpaleHue BoipakeHus (10) s mioTHOCTH
Term1oBoro noroka. O0o3HaYUM

g(r)=

01=%2b+ﬂ]2 (16)
aZﬁT:l—\/—_A]Z, 17

rae A=4S/a.
MoHO 3anucaTh HalJJCHHbIE TOYHBIE PELICHUS B CIEAYIOLIEM BUJIE:

1 oy F 1 o, F 1
=1-—| e erfcl,/o,F, | 1- +e%2erfcl\ /o, | 1+ — ||, 18
Dy 2{ ( 1 OI \/ﬁ] ( 2 0{ \/ﬁﬂ ( )

—_— _Ti){e"ZFOerfc( azli(}l):i’f(’erfc( o,F, )} (19)

eciim A=4S/a <1,

0, =1-a\F/x +%[§2F0 —Z]E(azF")MerfCE\/Fo } (20)
q, =k, —Ti){Za,/Fo E —aZFoe‘azF‘J”“erfC(% JFo ﬂ 1)
¢W=1—{Rew[§ F0/4(\/A—1+i)]+ 'mW[aVFOM(“A_l”)]}, (22)

JA-1
rae Re- IOelcTBUTENbHAs YacTh KOMILUICKCHOH BEIMYHMHBEI, |M-MHMMas dYacTh KOMIUIEKCHOM
BEJIMYHUHEIL, ecii A=4S/a=1,u

qwz%lmw[é,/ﬁ)m(\/EH)], (23)

ecmu  A=4S/a>1. 3pecs w(z)TaOynupoBaHHas (yHKIMS [5], KOTOpas BbIpaxkaeTcsi depes
(GYHKLHIO OIIMOOK OT KOMIIJIEKCHOTO apryMeHTa B BUJIE
w(z) =e " erfcfl—iz] (24)

Urak, Beipakenus (18)-(23) napsiny ¢ Beipaxxkenusimu (12),(13) maroT To4HOE aHATUTHUECKOE
pellleHne HECTAllMOHAPHOM CONPSYKEHHOW 3aauM O TEIUIOOTIa4ye B TEIUIOBOM HAYAJIbHOM Y4acTKe
KaHaJia Jj1s TI0OBIX BO3MOJKHBIX 3HauUeHH napamerpa A=4S/a.

3. KsasucranuonapHoe pemeHue. B 1ensix cpaBHEHHs MPHUBOIUM MNPUOIHMKEHHOE
KBa3UCTAIlIOHApHOE pelleHne. B 3ToM ciydyae MJIOTHOCTH TEMJIoBOro MnoToka mpu y=0
oTnpezenseTcss ¢ MOMOINBI0 3aKOHa OxJaxaeHus HpioToHa, B KOTOPOM TeMIepaTypHBIH Hamop
BBIPA)KAETCsl YEPE3 OCPETHEHHYIO 110 CEUYCHUIO MECTHYIO TEMIIEPATypy XKUJIKOCTU Ty :

Guq, = (T =Ts), (25)
riae h, -MecTHbIH K03()(PUIMEHT TENI00TAAYH.

B sTOM cnyuae ypaBHeHHe OallaHCa SHEPTUU 3aIMILIETCS B BUJIE

aﬂﬁi(Nu +S)p, =aNugg +as (26)
ok,
rae Nu=hR/A. CocraBum Oananc 3Hepruu st 00bemMa KUIKOCTH RdX:
ot oT
hx(Tw _TB)zpumRCPa_;"-pRCPWB (27)
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OT0 ypaBHeHHE B O6e3pa3MepHOil (hopMe 3amHChIBaeTCs CIEAYIOIINUM 00pa3oM:

Ops 0y
—=+—=Nu|p,, — 28
aFO ax |¢w ¢B| ( )
['panuunblie ycinoBus 11 ypaBHeHui (26) u (28) uMeroT BUI

?u(0,X)=p5(0,X) =0, ¢5(F,0)=0 (29)

VYpaBuenus (26), (28) ¢ rpaHUYHBIME YCIOBUSAMH (29) pemaroTcst METo10M IpeoOpa3oBaHus
Jlarmaca, 1 B pe3yibTaTe NPUXOAUM K cleayrouiemy pemieHuto [1, 4] B KBa3uUCTallMOHAPHOM
IpUOIMKEHNH AJ1s1 IEPBOIO UHTEPBAJIAa BPEMEHU:

14— NUZfi Jo-mre [(NUZSo desm | (30)
JM2_4asnu |l A B

e M =a(S +Nu)+Nu, ﬂlzé[M +\/M2—453Nu}, ﬁz=%[M —\/M2—458Nu] (31)

Kak 00bI4HO, 37€Ch HUCIOIB30BAHO IIOCTOSHHOE 3HaueHue h,,

CTAallMOHAPHOMY pa3BUTOMY TEYEHHUIO B KaHAJle C IIOCTOSIHHOM TEMIIEpaTypod CTEHOK. Emy
COOTBETCTBYET IOCTOsIHHOE 3HadeHue uucina Hyccenbra NU, ucnonb3yemoe npu MOCTPOCHUU
pelieHus ypaBHeHu (26) u (28).

4. YucnenHoe pemenune. [Ipu pemenun kpaeBoil 3amauu (3)-(5) METOAOM KOHEYHBIX
pa3zHocTel [6], UCIoIb30BaIUCh BOCXOAAIINE PA3HOCTHU JIs alllIPOKCUMAIMU MPOU3BOJHBIX 1O X U
OOBIYHBIC IIEHTPAJILHBIE PA3HOCTH JJIsl MPOU3BOIHBIX 110 y. COOTBETCTBYIOIIAS HESIBHAS PA3HOCTHAS
cxema Oblja a0CONMIOTHO YCTOWYMBOM, U MPUBENIO K CUCTEME YPaBHEHHI B KOHEYHBIX PA3HOCTSIX C
MATpHULIEN TPEXAUArOHAIBHON CTPYKTYpPhI. BBLIO MPEIyCMOTPEHO MOCIEA0BATEIbHOE YTOUYHEHUE
1aroB KOHEYHO-PA3HOCTHOU ceTKU AF,, AX, AY 110 TeX mop, MOKa MX 3HA4YCHUs HE IMepecTaBaliu

CKa3bIBaThCs Ha pelieHud. HekoTopyro HpoBepKy KOHEYHO-PA3HOCTHOTO PEIICHHs Jall0 TaKkKe
CpaBHEHHME C TOYHBIM pEIIEHHEeM 3aJaud 00 YCTAaHOBHBILEHCS TEMJIOOTIaue Ha TEMJIOBOM
HA4aJIbHOM Y4YacTKe KaHalla ¢ M30TepMUYecKuMH creHkamu [7]. CornacoBaHue pe3ysbTaTOB ABYX
pELIEHUI 0Ka3aJ10Ch XOPOIINM.

5. O6cyxnenue pe3yabTaroB. TouHoe aHamuTHueckoe pemenus (12), (13) u (18)-(23) nns
IIEPBOr0 MHTEPBAJIa BPEMEHU OTHOCUTCS K TEIJIOBOMY HadaJlbHOMY y4YacTKy, B IIPEJEIax KOTOPOro

TEMIICpAaTypa Ha OCH KaHalla y=R JIUIIIb HC3HAYHUTCIIbHO OTJIMYAaCTCsA OT TI . H03TOMy YHUCJI0

Ywgs =

OTHOCAIICECA K

Hyccenpta Nu a5 mnepexogHoro pexxuma OyAeM ONpenenaTh o Nepenagy TemrepaTyp
T,(F)-T, . OTO NO3BOJIUT TaKXe IMPOBECTU NPSIMOE HCCIEAOBAHWE INEPEMEHHOTO BO BPEMEHMU
Kod(uImeHTa Termao00TAaYu h, He BBOJS YCIIO)KHEHUM, CBA3aHHBIX C 3aBUCUMOCTBIO OCPEIHEHHON
110 CEYECHHIO TEMIIEPATYPBI )KUIKOCTH IO BpeMeHHU. MTak,
Nu(F,))=hR/A. (32)
IIpu S=kR/A=2,0 BBINOJHEH pacuyeT Ha OCHOBAHMM TOYHOI'O AHAJIUTUYECKOIO PELICHUS,
KBAa3UCTAIIMOHAPHOI'O PCIHICHUA U KOHCYHO-PA3HOCTHOTO PCIICHHA JIaHHBIﬁ pa6OTBI. Hx CpaBHCHUC
[I0Ka3aJI0, YTO TOYHOE AHAIUTUYECKOE DPEIICHUE XOPOIIO COIIACYeTCs C PEIICHUEM II0 METOLY
KOHEUYHBIX PAa3HOCTEW BILIOTh N0 MOMeHTa F,=0,35, korjga pemieHue Hau4MHAET TEPSATh CBOWMCTBA
IIOrPAHUYHOIO CJIOA M3-3a TOrO, YTO TEMIIEparypa Ha OCH Yy=R 3aMETHO MOBBIIIACTCA IO
cpaBHeHMIO ¢ TemnepaTypoil T.. J{ns Goinee paHHBIX MOMEHTOB BpeMeHHM, ckaxeM, F,=0,25mpu
a=125, Habmogaercs, Kak 3TO U JOJDKHO OBITh, TIOJHOE COBMAJeHHE pe3yabTaToB. CrenuaabHO
JUTSL OLEHKHU JUTUTEIBHOCTHU TEIJIOBOTO HAYAJIBHOTO yYacTKa TOYHOE pellleHre ObLI0 MPOJOIIKEHO 32
€ro Ipeeiibl U COMOCTABICHO ¢ KOHEYHO-PAa3HOCTHBIM DPELICHHEM, KOTOPOE CIPAaBEIJIMBO TAKKE
BHE 9TOoro ywactka. C Jpyrol CTOPOHBI, KBAa3HUCTAallMOHAPHOE pEIICHHE MPUBOAWIO K
3HAYUTENNbHBIM OTKIOHEHUSM, B OCOOEHHOCTH, NIPU BpeMeHax, MeHbInXx F, ~0,50. 3xecy oHO naer
3aBBIIICHHBIC 3HAYEHUSA TEMIIEPATypbl CTEHKH, YTO CBSI3aHO C MCIOJIb30BaAaHUMEM CTAallMOHAPHOIO
3HaueHus yncaa Hyccenbra Nu=189, oTHOCSILIErOCs K KaHAIY ¢ N30TEPMUYECKMMH CTEHKAMH MPH
IIOJTHOCTBIO Pa3BUTOM TECYECHUU.
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_ XULASG
R.§.Ismayiov, P.F.Qohromanov, §.H.Ismayilova, H.G.Quliyeva, K.F.Riistamova
KANALDA QORARLASMAMIS ISTILIKMUBADILO M9SOLOSI

Acar sozlar: qorarlasmamug, istilikmiibadila, istiliktutumu, qosma, laminar, temperatur,
sixlg.

Laplas cevirmasinin komayi ilo hamar-paralel kanalin baglangic hissasinda qararlasmamig
istilikmiibadilo qosma masalasinin daqiq analitik halli qurulur. Prosesin an tez kegid hissasina
uygun birinci zaman intervalt iigiin hall verilmisdir.

SUMMARY
R.S.Ismayilov, P.F.Qahramanov, S.H.Ismayilova, H.G.Quliyeva, K. F.Rustamova
ABOUT ONE PROBLEM OF NON-STATIONARY HEAT EXCHANGE IN THE
CHANNEL

Key words: non-stationary, heat exchange, a thermal capacity, interfaced, laminar,
temperature, density.

By means of transformation Laplas the exact analytical decision of the non-stationary
interfaced problem on heat exchange in an initial site of the plane-parallel channel is constructed.
The decision is given for the first interval of time corresponding to the fastest part of transients.
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ASAGI MOLEKULLU POLIEFIRLOR OSASINDA YARADILMIS KOMPOZISiYA
TORKIBLI DEEMULQATORUN TODQIQi

Asag molekullu poliefirlor vo bazi SAM-lar asasinda kompozisiyalar hazirlanmis v
onlarin deemulsasiya va inhibitor xassasi yoxlanmigdir. Yaradilmis torkibin yaxsi
deemulqator va hamginin korroziya inhibitoru oldugu goriintir.

Agar sézlar: emulsiya, korroziya, duzsuzlagma, susuzlasma, deemulsasiya, korroziyadan
miidafia, duzg¢okmoa.

Neft yataglarinda laylarin minerallagsmis su ilo zonginlogsmaosi vo neft¢ixarma prosesinds neftlo
qarigmasi yiiksok ozliiliiklli, aqreqativ vo kinetik cohotdon davamli su neft emulsiyalarinin omalo
golmasinag sobab olaraq bir sira problemlor yaradir.

Yaranmig problemlor neftin ¢ixarilmasi, noqli, emali prosesi, boru komarlorinin vo
avadanliglarin korroziyasi, katalitik proseslordo bahali katalizatorlarin tez siradan ¢ixmast kimi
hadisalor bas verir ki, bu da slavo kapital qoyulusu talob edorak neft mohsullarinin maya doyorinin
bahalagmasina gatirib ¢ixarir.

Normal soraitde neftin naqlini vo emalini togkil etmok ii¢iin ilk névbads ¢ixarilan neftlordon
yiingiil qazlar separatorlarda ayrilir. Sonra qazsizlasmis neftlordo deemulqgatorlarin istiraki ilo
susuzlagdirma vo duzsuzlasdirma prosesi aparilir.

Neftin gostoricilorindon asili olaraq torkibindo olan duzlarin vo emulsiya suyununda miqdari
miixtolif olur. Ona goro do miixtolif neftlordo duzlarm vo emulsiya suyunun miqdarimi tolobata
uygun saviyyayo godor azaltmagq liciin sorf olunan deemulgatorlarin migdar1 da miixtslif olur.

Respublikamizda neft¢ixarma sonayesindo emala gondarilon neftlords adston suyun miqdari
0,3% - don, xlorid ionlarinin miqdar1 iso asason 35 mq/l - don ¢ox olmur. Nefti bu torkibdo emala
vermak qurgunun avadanliglariin yiiksak siiratlo korroziyaya ugramasina gatirib ¢ixarir.

Beleliklo, neftgixarma sonayesindo aparilan deemulsasiya prosesi neftin emala verilmaosi tigiin
kifayot etmodiyindon zavodda, nefti emaldan ovval deemulsasiya edorok torkibindo olan xloridlorin
miqdarin1 5 mq/l - don asag salirlar.

Gorlindiiyli  kimi, neftin deemulsasiyast korroziya prosesi ilo birbasa olagadardir.
Deemulsasiya prosesinin daha yiiksok effekto malik olmasi {iclin son illor c¢oxfunksiyal
deemulqatorlarin  yaradilmas1 moqsadi ilo daha genis todqiqatlar aparilir. Coxfunksiyali
deemulqgatorlarda inhibitor, bakterisid va s. kimi xassoalor do ola bilar.

Deemulgatorun inhibitor xassosino malik olmasi susuzlasdirma vo duzsuzlasdirma aparilan
elektrodehidratorlarda bas veron korroziyanin qarsisini kifayst qodor ala bilir ki, bu da qurguda
vaxtsiz tomire dayanmalarin qarsisini alir.
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AMEA NKPI - da bu sahodo aparilan ardicil todqigatlar noticesindo yiiksok noticolor aldo
edilmisdir.

Osasmi asagl molekullu poliefirlor togkil edon suda hoall olan kompozisiya torkibli
deemulqgator yaradilaraq onun deemulsasiya xassosi ilo borabor inhibitor xassosi do todqiq
edilmisdir.

Ik névbado kompozisiya torkibli deemulgatorun deemulsasiya xassosi dyranilmisdir. Bunun
licin H.Oliyev adina BNEZ — don (niimuns 1) vo “Azorneftyag” NEZ - don (niimuns 2) emala
verilon neftlordon niimunalor gotiiriilorak laboratoriya soraitindo deemulsasiya prosesi aparilmisdir.
Ovvolco deemulsasiyast aparilacaq niimunolordo suyun va xlorid ionlarmin miqdart toyin
edilmisdir.

Miioyyan edilmisdir ki, nlimuns 1-ds xlorid ionlarinin miqdart 24-29 mgq/l, suyun miqdari iso
0,15-0,2% olmusdur

Niimuns 2-do iso bu gostorici miivafiq olaraq xlordilor 29-33 mg/l, su iso 0,91-0,26%
olmusdur.

Deemulsasiya prosesi asagidaki qaydada aparilmisdir. Ayirict qifa 100-150 sm® todgiq
olunacaq neftdon olavo edib iizorino nefto goro 6-10% su vo nozordo tutulan miqdarda 2%-li
deemulgator slave edildikdon sonra qarisdirici ilo 5 doqiqo qarisdirilir. Sonra 75-80°C temperaturu
olan su hamaminda saxlanilaraq emulsiya suyundan ayrilir. Susuzlasdirilmis vo duzsuzlasdirilmis
neftds xlorid ionlarinin miqdar1 ('OCT 21534-76) toyin edilmisdir. Alinmig naticalor cadval 1-do
verilmisdir.

Cadval 1.
Emala verilon neft niimunalorinin deemulsasiya gostaricilori
Niimuns 1-ds xlorid Niimuns 2-do xlorid duzlarinin
Sira Deemulgatorun | duzlarinin migdart mgq/1 miqdar1 mq/l
nomrost Sgr(ﬁ;]ﬁnt)q” Deemulsasiyadan Deemulsasiyadan

ovval sonra ovval sonra
1. 5 24 6,0 29 53
2. 7 27 4,5 29 3,0
3. 10 26 3,0 30 2,3
4. 12 28 2,0 32 2,0
5. 15 25 1,5 33 1,2
6. 20 29 1,0 31 0,09

Cadvaldon goriindiiyti kimi, deemulgatorun miixtslif miqdarlarda (5-20 g/ton (neft)) siagqlari
aparilmigdir. 5q/ton mosroflo neftds xlorid ionlarinin miqdart har iki neftds 5,3 vo 6,0 olmusdur.
Deemulgatorun miqdarini 10qg/ton hoaddino ¢atdirdigda neftdo galan xlorid ionlarinin miqdari
tolobata tam cavab verir. Bu da yaradilmis kompozisiyanin yiiksok deemulsasiya qabiliyyatino
malik olmasini gostorir.

Deemulqatorun torkibinde sothi aktiv maddolerin olmasi onun korroziyaya qarsi inhibitor
xassosinin olmasina osas verir.

Bu mogsadle yaradilmis torkibin inhibitor xassasi todqiq edilmisdir.

Tadgiqatlar T'OCT 9.506-87 (CT CO3B 57 33-86) tizro apartlmisdir. Hocmi 1 | olan iki
stokanin hor birina polad-3 markali metaldan hazirlanmis vo sathinin 6l¢lisii molum olan 2 adad
cilalanmig, asetonla tomizlonmis vo qurudulmus voziyyotdo torozido minds bir doqiqlikle
cokildikden sonra lovhalor stokandan asilir. Hor iki stokan maqnit qarisdiricist iizerine qoyulur.
Stokanlara 1 | su olavo etdikdon sonra birini inhibitorla, digorini iso inhibitorsuz lazimi
temperaturda 5 saat miiddotindo qarigdirilir. Sonra lovhalor sudan c¢ixarilir, xiisusi helledici ilo
tizorindo miisahido olunan pasdan tomizlonir vo yenidon torozido ¢okilir. Yaranmis ¢oki forqino goro
asagida geyd olunan qaydada korroziyanin siiroti vo inhibitorun korroziyadan miidafio effekti toyin
edilir.

Korroziyanin siirati v asagidaki diistur iizro hesablanir
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Asagr molekullu poliefirlor asasinda yaradilmis kompozisiya torkibli deemulgatorun tadqiqi

Am — 16vhalerin ¢aki forqi, q

S — 16vhonin sathinin sahasi, m*— la
t — sinagin aparilma miiddati, Saatla

Am
v=—
St
—la
Z=u.100

0

V0 — inhibitorsuz metalda korroziyanin stirati , q/m2
V, — inhibitor istiraki ilo metalda korroziyanin siirati, q/m2
Qeyd etmok lazimdir ki, todqgiqatlar neft emali zavodunda soyutma sisteminds istifado olunan

texniki sularla aparilmisdir.

Todqiqgatlarin naticalori cadval 2-ds verilmisdir.
Cadvaldon goriindiiyii kimi, todqiqat zamani istifado olunan suyun pH gostaricisi, codlugu vo
torkibinda olan xlorid ionlarinin miqdari da toyin edilmisdir.
Gorilindiiyti kimi, 100 mg/l masrafla aqressiv miihitds aparilmis tocriibalorden deemulqgatorun
korroziyadan miidafio effekti 76-86% intervalinda olmusdur ki, bu da inhibitor kimi gonaotboxs
sayila bilor. Goriindiiyii kimi deemulqator duz¢okmoninds qarsisint miisyyon qodar ala bilir (67-

22

76%).
Cadval 2
Kompozisiya torkibli deemulqgatorun inhibitor kimi todqiqinin naticolori
Xlorid Suyun Korroziyadan | Duz¢okmonin
Sinaglarin | Miihitin pH ionlarinin codlugu, miidafio qarsisinin
sira N-Si gostoricisi | migdart mg/dm® | mg-9KV/ dm® effekti,% alinmasi1,%
1- 7,1 93 12 84 70
2- 7,0 90 10 85 69
3- 7,2 96 13 80 71
4- 7,3 101 15 83 73
5- 7,1 103 16 78 70
6- 7,0 101 14 78 71
7- 7,3 96 12 79 74
8- 7,1 89 10 84 76
9- 7,4 100 14 86 70
10- 7,3 102 13 76 68
11 7,0 96 11 82 71

Qeyd: deemulgatorun sinaqglar1 100 mgq/l (aktiv maddoys goro) mosrafls, otaq temperaturunda

aparilmigdir.

Beloliklo, toklif olunan deemulqatordan neftin deemulsasiyast mogsadi iicilin istifado edorkon
eyni zamanda elektrodehidratorun korroziyadan miihafizosini do tomin etmok miimkiindiir.

1. C.M.Ao66Gac3aze, B.M.A6Gb6Gacos,

3. Nozorov 1.Q. Katalitik krekingin yiingiil qazoylu osasinda deemulqatorlarin vo inhibitor

ODOBIYYAT

E.IlI.AGnynnaes,

bakterisidlorin yaradilmasi vo tatbigi, Baki, 2002

T.A.Mcmaniios,

C.b.bananosa.
JlaboparopHble HCcCleA0BaHNUS CUHTUKOPPO3UMOHBIX CBOMCTB JeaMyinbratopa “Xaszap-24”, Mup
Hedrenpoaykros, 2013, Ne 9 c. 34-35.

2. Abbasov V.M. , Abbaszado S.M. , Abdullayev E.S., Ismayilov T.A. vo b. Azorbaycan Ali
Texniki moktablarinin xabarlari, 2013, Ne 6 (88) c. 34-38.

Tom 14 «Hayunsie uzeecmusy Cymeativbimckoeo 2ocyoapcmeennozo ynugepcumema  Nel, 2014



Abbaszada S.M., Abbasov V.M., Abdullayev E.S., fsmayilov T.A., Coforova R.O. 23

PE3IOME
C.M.Aéb6ac3aoe, B.M.Ab6acos, E.ILI.A6dynnaes, T.A.Hcmaunos, P.A./[ncaghaposa
UCCIEJOBAHUE KOMIIO3UIIUOHHOI'O AEDMYJBbIATOPA, CO3JAHHOI'O
HA OCHOBE HU3KOMOJIEKYJSPHBIX TITOJIU®UPOB

Knrwouegvle cnoga: smynvcus, obecconusanue, 0b6e3g0dcusanie, Koppo3us 0eImMyrbCcayull,
3auuma om KOppo3uu, COIe0maodceHue.

Ha ocHOBE HU3KOMOJNIEKYSPHBIX MOTUI(PUPOB U HEKOTOPIX [TAB M3roTOBICHBI KOMITO3UITHH
U UCHbITAHA UX JIeIMYJIbCALMOHHAs W HMHCUOMpYIOUIas CIOCOOHOCTb. BbIsBIEHO, uTO
pa3paboTaHHBIl COCTAaB OAHOBPEMEHHO SBIISACTCS XOPOLIMM JAEIMYIbraTOpOM M HHTHOUTOPOM
KOPpO3UH.

SUMMARY
S.M.Abbaszade, V.M.Abbasov, E.Sh.Abdullaev, T.A.Ismailov, R.A.Jeferova
RESEARCHING COMPOSED DEMULSIBILITY, FORMED ON THE BASE OF
LOWER MOLECULAR WEIGHT POLYSTER

Key words: Emulsion, corrosion, dehydration, desalting, demulsibility corrosion, corrosion
protection, scaling.

On the basis of lowmolekular polyesters and some PAV compositions are prepared and their
demulsibility and inhibitor properties are tested. It’s created up that the out composition is
simultaneously a good demulsifier and corrosion inhibitor.

Daxil olma tarixi: ilkin variant: 17.06.2014
son variant: 12.08.2014
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NEFT MOHSULLARI VO ASILI MADDOLORLO CiRKLONMIiS NEFTMODON
TULLANTI SULARININ YERLI MINERAL XAMMAL OSASLI YENi REAGENTLORLO
TOMIZLONMOSI TEXNOLOGIYASI

Agar sozlor:Neft-madon tullanti sulari, bentonit gili, neft¢ixarma, asilgan maddalar, ¢okma.

Toqdim olunan is neft mohsullart vo asili maddolorls ¢irklonmis neftmodon tullanti sularinin
tomizlonorok istismarda olan neft quyularinda tozyiqi sabit saxlamaq tiglin tokraron istifads
olunmasiin tomin edilmasinin holline hosr edilmisdir. Bu masolo Azaorbaycanda zongin tobii
ehtiyati olan bentonit gillorindon istifado etmoklo eksperimental yolla holl edilmisdir.

Son onilliklordo Azorbaycan Respublikasinin neftgixarma sonayesinin inkisafi, o ciimlodon
neft hasilatinin artmasi ilo alagadar olaraq neft modonlorinds amolo golon neft mohsullart vo asili
maddolorlo ¢irklonmis neftmodon tullanti sularinin miqdarinin  artmasina sobob olmusdur.
Cirklonmis neftmadon tullanti sularinin tomizlonarok istifadssi, yoni tomizlonmis sularin tokraran
neft quyularina vurulmagqla neftli laylarda tozyiqin sabit saxlanilmasina, az rentabelli neft quyularin
neftverma gabiliyyatinin artmasina vo ekoloji miihitin qorunmasina imkan yarada bilor. Cirklonmis
neft-madon tullant1 sularinin tomizlonmasi, tomizlonma daracasine qoyulan miiasir toloblora cavab
vermadikdas bu sularin tokraron quyulara vurmagq {igiin istifadssi miimkiin olmur vo bunun sayssinda
neft quyularinin neftverma gabiliyyati asag diisiir, ekoloji miihitin ¢irklonma soviyyasi artir.

Beloliklo, neft mohsullar1 vo asili maddolorlo ¢irklonmis neft-modon tullant1 sularinin
cirklonmadon effektiv tomizlonmasi problemi miiasir dovrds aktualdir vo 6z miisbat hallini gozlayir.
Bu problemin effektiv halli {i¢lin istifado olunmali perspektivli iisullardan biri do koaqulyant vo
flokulyant totbiq etmoklo homin sularin tomizlonmosidir.

Neft mohsullar1 vo asili maddslorlo ¢irklonmis tullanti sularinin xiisusi se¢ilmis reagentin
komoyilo tomizlonmosi aktual mosolodir. Bu {siil c¢irklonmis neftmodon tullanti sularinin
tomizlonmasi prosesinin intensiv aparilmasina vo tomizlonmis sulardan az rentabelli quyularin neft
laylarinda tozyiqi sabit saxlamaq tigiin tokrar istifado olunmasina imkan yaradir.

Adoton neft mohsullart ilo ¢irklonmis tullant1 sularinin tomizlonmosi texnologiyasinda, belo
sulara miivafiq miqdarda reagent vo sulu suspenziya olavo edilir. Bu omoliyyatdan sonra suyun
qarigdirilmasi naticoesinds onun daxilinds iri lopalar amolo golir. Bu lopalarin onlarda adsorbsiya
olunmus ¢irklandiricilarls birlikds kenarlasdirilmasi tigiin durulducuda mévcud olan tulanti sularina
koaqulyant slava etmoklo onun torkibinds olan ¢irklondirici hissociklorin aqreqativ dayaniqliligim
azaltmaq miimkiin olur, yani tullantilar oslavo edilmis koaqulyant torafindon adsorbsiya olunur.
Cirklonmis sularin tomizlonmasinds koaqulyantlardan istifads edilmosindo mogsad, ¢irklondirici kigik
hissaciklorin formalagmis lopalara baglamaqdan vo konarlasdirmaqdan ibaratdir [1].

Adaton tullantt sularinin tomizlonmasinds maya dayeri kifayot qodor baha olan, respublika
konarindan gatirilmis reagentlordon istifado edilir. Bu ¢atinliyin garsisinin alinmasi ii¢iin reagent
olaraq respublikamizda kiilli miqdarda tobii ehtiyyati olan minerallardan istifado olunmasi
imkanlar1 aragdirilmigdir.

Bu mogsadlo Baylor vo Dag Salahli mineral yataqlarindan gotiiriilmiis bentonit gillorindon
istifado edilmisdir. Todqiqatda istifado olunan bentonid gillorinin torkiblori vo fiziki-kimyavi
xassolori otrafli tadqiq edilmisdir.

Istifadodon ovvel bentonit gillorinin torkiblori vo fiziki-kimyoavi xassolori &yronilmisdir
[2, 3,4].
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Aparilan totqiqatlarla miioyyen edilmisdir ki, ¢irklonmis tullant1 sularinin tomizlonmasi ii¢lin
boyiik migdarda reagent tolob edilir vo tomizlonmo prosesi kifayot qodor asag siirotlo gedir. Yoni
tomizlonma prosesindo reagent olaraq ayrildigda bentonit gillorindon istifade edilmasi ganastboxs
noticoya gotirmir vo o magsadouygun hesab edilo bilmoz.

Bunu nozors alaraq, tullant1 sularinin reagent iisulu ilo tomizlonmasini intensivlesdirmok ii¢lin
yerli Azorbaycanin "Azflok" adli flokulyantinin vo bentonit gillorinin birgo istifado edilmosi
mosalasi todqiq edilmisdir. Todqiq edilon tullant1 sularinin kimyovi torkiblori, xarakteristikalart hom
todqgiqatdan ovvel, hom do sonra todqiq edilmisdir. Aparilan analizlor, se¢ilmis metodika vo
tovsiyoloro uygun olaraq yerina yetirilmisdir. Noticolor cadval 1-do verilmisdir.

Cadval 1
“Bibiheybatneft” NQCI-nin durulducu hovuzundan gétiiriilmiis neft-modon tullanti su
niimunalorinin iimumi xarakteristikasi va kimyavi torkibi

Sira e Olgii Naticolor
No-si Gostaricilor vahidi _ Durulducu hovuz
Girisdon avval Cixisdan sonra
1 Roangi - Qara-boz Sar1-yasilimtil
2 Iyi - Neft, kaskin Neft,orta
3 Hidrogen gostaricisi-pH pH vahidi 7.2 7.2
4 Heksanda holl olunmus maddalor mq/l 187.5 90.0
5 Neft mohsullar mq/l 136.2 43.6
6 Asili maddolor mq/l 240.0 70.2
7 Minerallagma mq/l 75458.0 74880.0
8 Quru galiq mq/l 75242.0 74665.0

Bu tocriibi todqiqatlarin noticalorinin tohlili gdstorir ki, tomizlonmoye moruz qaldiqdan sonra
tullant1 sularinin rongi tiind boz rongdon yasimtil-sar1 rongs ¢evrilir, iyi dayisir, pH-doyismoz qalir.
Heksanda holl olunan maddslorin miqdar1 2,08 dofs, neft mohsullarinin miqdar1 3.12 dofo, asili
maddolorin miqdari 3.42 dofs azalir, minerallasma 570 mq/l, quru qaliq 577 mq/l azalir. Todqiqatlar
“Bibiheybotneft” NQCIi-nin miixtolif quyularindan gétiiriilmiis sularda aparilarkon onlarin
torkibinds neft mohsullarinin va asili maddslorin konsentrasiyalarinin miixtslif olmast miioyyan
edilmisdir.

Boazi quyulardan gotiiriilmiis sularin torkibinds asili maddslarin migdarinin 1500-2000 mq/l-o
gader catmast agkar edilmisdir. Todqiqatin aparildigr hovuzda ¢irklonmis sulara reagentlorin alave
edilmasindon sonra ¢cokma prossesinin zamandan asililigi da dyronilmisdir.

Naticalar 2-Ci cadvalds va sokil 1 va 2-da verilmisdir.

Cadval 2.
“Bibiheybatneft” NQCI-nin durulducu hovuzundan gotiiriilmiis
Neft-madan tullanti sularimin ¢6kma prosesinin kinetikasinin yranilmasi
_ Cokmo C@kﬁntﬁnﬁn Suyun iiziino gixan ngft
No-si miiddoti, doq nisbi ¢okmo mohsullarinin nisbi Qeyd
’ ' hoacmi, % hacmi, %
1 0 - - Su niimunasi gara ronglidir
2 2.0 - - Su niimunasi gara ronglidir
3 4.0 - 0.77 Neft mohsullar1 suyun {iziino ¢ixir
4 6.0 0.77 0.77 (Cokmo prosesi gedir
5 10.0 2.51 0.96 Cokmo prosesi gedir
6 15.0 3.09 0.82 (Cokma prosesi gedir
7 20.0 3.47 0.68 Cokmo prosesi gedir
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Nefi mohsullari va asul maddalorla ¢irklonmis nefimadon tullanti sularinin yerli mineral xammal asash yeni  2g
reagentlorls tomizlonmasi texnologiyasi
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Sokil 1. Neft=madon tullant1 sularinin ¢okmao prosesinin kinetikas1
Suyun iiziine ¢ixan neft mohsullarinin nisbi hacmi, %

= -

(o] 20 40 60 80 100

Sokil 2. Neft-madon tullant1 sularinin ¢okmao prosesinin kinetikasi
Cokiintiintin nisbi ¢okmo hacmi, %

Cokmo prosesinin gedisi 90 doqiqo orzindo Oyronilmisdir. Goriindiiyli kimi, miisahidonin
aparildigr ilk 20 doqigoesi arzindo ¢okiitiinlin nisbi faizi 3,47 %-o catir, bundan sonra 40 daqiqo
miiddatinde azaldiqdan sonra stabillosir. Su sothine qalxan neft mohsullariin faizlo miqdari, ilk 10
doqigoe arzinds 0,96 % -o godor artdigdan sonra, 20 doqige orzindo azalir vo naticads stabillasir. Bu
proses zamani suyun ronginin doyismosi vo prosesin son morholosindo boz rong alaraq stabil
galmasi agkar edilmisdir.
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PE3IOME
E.A. Mameooes, A.Ill. Anuesa
TEXHOJIOI'USI OYUCTKHN HOBBIMU MECTHBIMU MUHEPAJIbHBIMUA
PEATEHTAMM HA CBIPBEBOM OCHOBE, 3ATPSI3HEHHBIX
HE®TEINPOAYKTAMMU CTOYHBIX BOJA HE®TEAOBbBIUU

Knroueevle cnosa: neghmenpomviciosvie 600bl, OeHMOHUMOBAsL 2MUHA, Hehmedobbliua, 838ec
KOA2YIAYUSL.

B crathe paccMaTpuBaeTCsi TEXHOJOTHS OYHCTKH 3arpsA3HEHHBIX HE(PTBIO BOJ W HX
YTHIU3alUsg B HEPTSIHBIX CKBAXHHAX IS MOAJMCPKAHUS TIOCTOSHHOTO JIaBICHUS C IENOI0
yBEJIMYEHHUST BbIXOJa HedTHu. B KkauecTBe peareHTa JUIsi OYMCTKHA CTOYHBIX BOJ HPUMEHSIOCH
MeCTHAasi OCHTOHUTOBAS IJIHMHA.

SUMMARY
E.A.Mamedov, A.Sh.Aliyeva
PURIFICATION OF OIL-DRILLING WATERS BY BENTONITE CLAY

Key words: oil-drilling water, bentonite clay,oil production, suspension, caogulation

Purification technology of oil-polluted waters and their utilization in oil wells for maintaiming
the stalle pressure to increase the oil output are investigated in the article. As a reagent for
purification of stagnaut water, the local bentonite clay was used.
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XJTOPTUJAPUHUPOBAHUE N30BYTUJIEHA IIEPOKCOJIBHBIM METOJ1OM

Knwuesvie cnoea: xnopeuopunuposanue, CONAHAS — KUCIOMA, NEPEKUCH  8000pood,
U300ymuiet, X10popeanuieckue Cnupmel.

B mnocnenHee BpeMs IIMPOKOE paclpoCTpaHEHHE MOJIY4MIIO HCCeloBaHHEe B 00JacTu
MIOJIyYEHUS SMOKCUIHBIX COEAMHEHUN ITyTEM B3aUMOJECUCTBUS OJE(PUHOB C MEPEKUCHIO BOJIOPOAA B
HOPUCYTCTBUM KaTaIUTHYECKUX cucTeM [1-5]. OgHako B 3THX YCIOBUSIX KOHBEpCHUS OJE(PHUHOB
coctasisieT He Oonee 15-20 %.

C npyroil cTOpOHBI, HEM30EkKEH TOT (PAKT, YTO B XJIOPOPraHUYECKOW HPOMBIIIJIEHHOCTH
AMeeTCsI MHOTOTOHHAXXHBIM OTXOX aOrasHod CONSHOH KHCIOTBI M, C IENbI0 CO3MaHUd
MaJIOOTXOAHOM TexHosoruu, Tpedyercs ee yrunuzanus. C 3Tol 1enbio Obl1o Obl 3((HEeKTUBHBIM
UCIIOJIb30BaTh 3Ty KHCIOTY JUISl CHUHTE3a XJOPTHAPUHOB — TOJIYHPOAYKTOB AIOKCHIHBIX
COEJMHEHUN NyTeM B3aUMOEWUCTBUS OJE(PUHOB COJSHOW KHUCIOTOW B TNMPHCYTCTBUU MEPEKUCH
BOJIOPOJIA.

B mHacrosimee Bpems cuHTe3 1-XJop-2-MeTMJI TpOMaHoslia — MOJYHPOAYKTa OKUCH
M300yTHIIEHAa W 2-MEeTWI-IIPONWICHIVIMKOJS,  IIMPOKO  TPUMEHSEeMOro B  TabadyHOM
HOPOMBIIIJICHHOCTH, OCYLIECTBISETCS  XJOPTUAPUHUPOBAHUEM HM300yTHIIEHA MOJIEKYJISPHBIM
XJIOpPOM B BOAHOM cpeje [6].

B cBs3M C BBIIEH3II0KEHHBIM, HAMHU M3y4Y€Ha peakiys XJIOPTUAPUHUPOBAHUS W300yTHUIIEHA
COJITHOW KMCJIOTOM B IPUCYTCTBHUH ITEPEKUCH BOJOPOIA.

VYCTaHOBJIEHO, YTO MpPH XJIOPTMJIPUHUPOBAHMM H300yTUIIEHA B COJISIHOKHCIOM pacTBOpE
00pa3yroTcsi MOMUMO PacTBOPUMBIX B BOJIE XJIOPOPTraHMYECKHUX CIIUPTOB, TAK)KE U HEPACTBOPUMBIE
HOPOAYKTHI. AHAJIN3 MMOJy4YEeHHOH CMecH, U3BJICUeHHBIN U3 BOAHOM (a3bl, moka3an Hajauuue 1-xjop-
2-meTwimnpornanona-2 u  1,3-auxiop-2-MeTwinmnponanona-2 B BecoBoM cootHomenun 70:30.
Opranuyeckas 4acTh cocTosjia (MO JaHHBIM XpoMaTorpauyeckoro aHajiusa) M3 3-XJop-2-
METHJITIPOTICHa, 1,2-TuXIIop-2-MeTHIIponana, |-XjJop-2-MeTwinpona-aona-2, 1,2,3-tpuxiop-2-
METHJIIponana u 1,3-1uxaop-2-MeTHIponatonia-2.

JcnepuMeHTAJIbHAS YaCcTh

B peakTop 3arpyxanm COJITHYIO KHCIOTY (KOHIeHTparus 7-8 %), marpeBamu 40-50°C u
MPOILIECC MPOBOJIWIH C OJHOBPEMEHHOM Mojavyeil nepekucu Boaopoaa (28 %-Hyro) u n300yTuiIeHa
yepe3 ¢unbTp Illorra Nel nns pacnbiieHus rasa Mpu MOJSIPHOM COOTHOUIEHHM pPEarupyrolinx
KOMITOHEHTOB: COJIIHAsi KHUCIIOTa, MEPOKCHJ BOJOPOJAa M M300yTHUIIEH, COOTBETCTBEHHO PaBHOM
2,5:1:1,2.

[Io OKOHYAaHMHM peaKkIMH CMECh COCTOSUIa M3 JBYX (pa3: OpraHMYeCKHMd W BOJIHBIM.
XpomaTorpamma 3KCTpakTa M3 BOJHOIO CJOs MOKa3aja HaJIMYHME TPEX COCIAWHEHHM B BECOBBIX
COOTHOILIEHUSX, COOTBETCTBEHHO paBHBIX 69:4:27. Pa3roHkoil u3 skcTpakta uaeHuudupoBanmu 1-
XJIOp-2-MeTUIIponanon-2 ¢ T.xum. 126-127°C, n3’ — 1,4370, di° - 1,0680. JlutepaTypHble JaHHbBIE
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[7]: T.xum. 126°C, ng” — 1,4361 u 1,3-auxsiop-2-MeTHITIponanon-2 ¢ T.kuil. 95-98°/63 mm, d3° -

1,2791. IlocnenHuii CHHTE3UPOBAH TAK)KE BCTPEUYHBIM CHHTE30M IyTE€M XJIOPTUIPUHUPOBAHUS 3-
XJIOp-2-MeTWINporieHa-1  MOJIEKYJISIpHBIM ~ XJIOpOM B Boje. IlosyueHHoe coeaMHEHHE IO
(U3UYECKUM JTaHHBIM COBIAIO0 (pakiue, BRIKUNaroeh B npenenax 95- 98°/63 mm.pt.ct. Kpome
TOT0, XpoMarorpammsl 1,3-auX0p-2-MeTHINPOIIaHoa-2, MOJIYYeHHOIO BCTPEUHBIM CHHTE30M H
MIEPOKCOJIBHBIM METOJIOM OKa3aJTUCh HICHTUIHBIM.

VYCTaHOBIEHO TaKXe, 4TO BTOPOM MUK HA XpoOMaTOrpaMMe 3KCTpakTa cOooTBeTcTByeT 1,2,3-
TPUXJIOP-2-METUIINPOIIaHy. Y Ka3aHHOE BELIECTBO OOHAPYKEHO U B OPTaHUYECKOM CJIOC PEaKIUH.

[To pesynbratamM XpoMaTorpaMMbl OpPraHUYECKHH CIOM peakuuu XJIOPTHUAPUHUPOBAHUS
n300yTUJIIEHA COCTOMT W3 3-XJop-2-MeTwianponena-1, 1,2-nuxmop-2-merunnponana, 1-xjaop-2-
MEeTWJIIpornanoia-2, 1,2,3-Tpuxiop-2-MeTuimnpornana W 1,3-aIuxyiop-2-MeTWINpornaHona-2 B
BECOBBIX COOTHOILIEHUSIX, COOTBETCTBEHHO paBHbIX 3 : 10 : 20 : 28 : 39.

OOpa3zoBaHue  BBIIICYKAa3aHHBIX  COCIMHEHUH, BEPOSTHO, SBISETCS  PE3ylIbTaTOM
MIOCJIEIOBATENBHBIX PEAKIMd XJIOPUPOBAHUS U XJIOPTUAPUHUPOBAHHUA H300yTHIIEHA XJIOPOM,
pereHepupoBaHHasi U3 COJISTHONW KUCIOTHI C IPUMEHEHUEM OKUCIIUTEIIS.

[TosTOMY, TIOCKOJIBKY OCHOBHBIM XJIOPHPYIOIIMM areHTOM SBJSICTCS KOHEUHBIN MpoayKT Cly,
TO MOXHO MPEAMNOJIOXKUTh, YTO OH B 00BbEME pacTBOpa B3aUMOJIECHCTBYET C OJe(PUHOM U BOJOM,
o0pa3ysi TPOAYKT XJOPTUAPUHUPOBAHUS W  OJHOBPEMEHHO TMPOAYKT 3aMECTHTEIBHOTO
XJIOPUPOBaHUS U300yTUIICHA:

OH
|
CH2=C|3—CH3 + HCl + H,0, — > CICH,—C—CH,Cl + CH2=C|3—CHzCI
|
ECTeCTBeHHO, MNPOAYKT 3aMCCTUTCIIBHOTO XJIOPUPOBAHUA I/1306yTI/IJ'IeHa — 3-XJ‘IOp-2-

METHUJIIPOIIEH-] JIETKO MOABEpraeTcst XJIOPTUIPUHUPOBAHUIO IIPU YCIIOBUSIX PEAKIUU U IPUBOJUT K
nojy4eHuto 1,3-nuxiaop-2-MeTuinponadona-2

OH
|
CH, =C—CH,Cl + HCI + H0, —— CICH, —C—CH,Cl
|
CH3 CH3

[ToMuMO yKa3aHHBIX peakIMi UMEeT MECTO U PeaKIMs XJIOPUPOBAHUS Kak M300yTHUIICHA, TaK
U XJOPHCTOTO MeTayuihia, ¢ oOpa3oBaHueM 1,2-muxiop-2-metwinponana u 1,2,3-tpuxiop-2-
METUJIIPOIAaHa B KaueCTBE MOOOYHBIX MPOAYKTOB, BEIXO/IbI KOTOPBIX 3aBUCAT OT YCIOBHH PEaKIIMU.

Tax, yCTaHOBJIEHO, YTO MPU COOTHOILIEHUH pearvpyrolux KOMIIOHEHTOB: COJIsSHAs KUCJIOTA :
nepeKuch Bojopona : u3o0ytuiena = 2,5 : 1 : 1,2, ckopoctu momaun oneduna 1,5 n/gac,
temriepatype 30°C u mpu ucnosb3oBaHUU 15%-HOM COJISIHOW KHUCIOTHI BBIXOJbI XJIOPTHUIPHUHOB
coctaBnsieT 72% mo BemiecTBy. llpu 3TOM BbIXOABI MOOOYHBIX MPOAYKTOB cocTrasiser 10-15 %.
YcTaHOBIIEHO, YTO MPU MPOBEACHUU PEaKUUu Npu Oojiee MOBBIIIEHHBIX Temreparypax (50-60°C)
BBIXOJ XJOopruJipuHoB nocturaet 80-85 % mo BemiectBy. [Ipr 3TOM BBIXOBI TOOOYHBIX MPOAYKTOB
CHIKaercs 10 5-6 %.
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XULASO
D.O.Asurov, M.M.Muradov, N.D.Asurova, K.O.Boakirova
IZOBUTILENIN PEROKSOL USULU iLO XLORHIDRINLOSDIRILMOSI

Acar sozlar: xlorhidrinlagma, xlorid tursusu, hidrogen peroksid, izobutilen, xloriizvi spirtlor

Izobutileni xlorid tursusu miihitindo oksidlosdirici kimi hidrogen peroksid istirakinda
xlorhidrinlosdirdikde asas mshsul kimi 1-xlor-2-metilpropanol-2 va 1,3-dixlor-2-metilpropanol -2
70 : 30 olan nisbatinds alinir. ©lave moahsul kimi iss 1,2-dixlor-2-metilpropan, 1,2,3-trixlor-2-
metilpropan amolo golir. Osas mohsullarin ¢iximi 80-85 %, slave mohsullarin ¢iximi iso 5-6 %
toskil edir.

SUMMARY
D.A.Ashurov, M.M.Muradov, N.D.Ashurova, K.A.Bakirova
CHLOROHYDROGENATION OF ISOBUTYLENE BY THE METHOD OF PEROXOL

Key words: chlorohydrogenation, chloride acid, peroxol, isobutylene, organochlorine
alcohols

When isobutylene is chlorohydrogenated as oxiding in the presence of hydrogen in the sphere
of chloride acid as the main solution 1-chlorine-methylpropanol-2 and 1,3-dichlorine-2-
methylpropanol-2 by the ratio 70 : 30 is received. But as an additional production 1,2-dichlorine-2-
methylpropane, 1,2,3-trichlorine-2-methylpropane a is formed. The output of the main production is
80-85 %, but the output of the additional production is 5-6 %.

Daxil olma tarixi: ilkin variant: 10.03.2014
son variant : 15.05.2014

Sumgqayit Dovlat Universitetinin Kimya va biologiya fakiiltasinin
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UZVi GUBROLOR VO ONLARIN EMALI

Agar sozlor: iizvi giibra, peyin, quano, torf, humus, kompost, fermentasiya, karbomid

Moaqaladas tizvi garisiglarin (peyinlorls, samanin, yarpagin torfun optimal fermentasiya soraiti,
heyvanlarin maye ifrazatinin torkibi, ¢evrilmo mohsullar1 vo onlarin torpaq canlilarina tasiri tadqiq
edilmisgdir.

Miioyyon edilmisdir ki, tozo peyini vo bir ay orzinds yagis suyu vo ya qazli su ilo 2 dofs
cilodikdon sonra onun iyi kasilir vo azotlu maddolorin itkisi azalir.

Torpaq amologalma proseslorindo tlizvi giibrolorin bdyiik shomiyysti vardir, belo ki, tizvi
giibrolorin hesabina torpagin strukturlagsmasi, donovorlogmosi, aerasiyast vo udma hocmi artir.
Maqals tizvi giibralors va onlarin emalindaki bazi yeniliklors hasr olunmusdur.

Uzvi giibrolora mal peyini, davar (qoyun, kegi) peyini, donuz peyini, qus peyini, torf, quano
(doniz quslarmin peyini) karbomid, kompostlar, sapropel, (iizvi vo qeyri-lizvi giibro) tosorriifat
tullantilar1 (terovoz qaliqlari, qoz, findiq qabiglari, kagiz, aski tullantilari, fekal tullantilar (tualet
tullantilart), yasil ot mohlulu (sideratlar) daxildir [1-3].

Hoar ton iri buynuzlu heyvanin quru peyinindo 10-12kq azot, 10 kq fosfor (P,Os) 24 kq
kalium (K20) 30 kq monimsonilon kalsium ionu, 6 kq maqnezium ionu, 4 kq kiikiird, 25 qr bor, 230
gr mangan, 100 gr sink, 20 gr mis, 2 qr molibden va 0,4 qr yod elementinin birlosmasi vardir.

Mal peyininds, torfda, qus peyininds vo fekal tullantilarda asas qida elementlorinin miqdari
asagidaki cadvalds verilmisdir:

Cadval 1

Uzvi giibralor N P,Os K,0 Ca0
Yarim ¢iliriimiis mal peyini (nomliyi 75%) 0,50 0,25 0,60 0,70
Yuxart hisso torfu (namliyi 60%) 0,35 0,03 0,03 0,04
Asagi hisso torfu (nomliyi 60%) 1,05 0,33 0,07 0,14
Qus peyini 1,75 1,55 0,90 2,41
Fekal tullant1 0,67 0,33 0,20 0,10
Quano 1,8 1,95 0,9 2,6

Caodvoldon goriindiiyli kimi qus peyinindo azot (1,75%), fosfor (1,55%), kalium (0,9%),
kalsium (2,41%) toskil edir.

Quanada is9 azot (1,8%), P20s (1,95%), kalium (0,9%), kalsium (2,6%) toskil edir.

Qus peyini azot, fosfor vo kaliumun (NPK-nin) miqdarina géro mal peyinindon 3+4 dofo
istlindiir.

Tozo peyinlori okin sahasino vermok diizgiin deyildir, ¢linki onun torkibindos iyli nasatir spirti
vardir ki, bu da torpaq canlilarint1 mohv edir. Buna goéra peyin iy kosilonadok nazik tabagolorls
(30-50 sm galinhiginda) yigilmalidir. Ogor peyin dosonaklidirss, onda aerasiya yaxsi getdiyindon
fermentasiya tez basa ¢ataraq iy tez kasilir.
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Peyini nazik tobogolorlo yigdiqda ekzotermik qicqrma prosesi  60°C-don  yuxari
galxmadigindan torpaqdaki soxulcanlar vo mikroorqanizmlor holak olmur. Tozo peyini yagis suyu
ilo 10-15 gilindan bir 2 dofo yuduqda peyinin iyi kasilir va tezliklo soxulcanlar gériinmays baglayir,
bu o demokdir ki, artiq torpaqda humus omologatiron mikroorqanizmlor foaliyyotdodir.

Tacriibalorimizlo molum olmusdur ki, fermentasiya zamani 8-10 kq mal va ya qus peyinina
1,5 kq stimiik kiilii vo ya 2 kq ohong das1 (CaCOs) tozu vo ya dolomit unu qatdiqda, 2 ay orzindo
nom miihitdo amolo golon karbon qazi ilo (karbonat tursusu ilo) reaksiyaya girib onlart suda asan
hall olan birlogsmalara ¢evirir:

Cag(PO4)2 +2 H,0+ 2 CO, — 2CaHPO, + Cﬂ(HCOg)z
CaCO3 + H,CO3 — Ca(HCO3)2
Cag(PO4)2 + 4H,CO3 — Ca (H2P04)2 + 2C&(HCO3)Z

Bitkilor suda hall olan bu birlosmalari kaliumla birlikde monimsayarok bitkilorin gévdesini
toskil edon selluloza va lignin siiratlo biosintez olunaraq bitkilorin intensiv inkisafina sobab olar.

Yazilanlardan aydin olur ki, iizvi giibrolorin torkibindo bitki torofindon ¢ox monimsonilon
(NPK) az miqdardadir. Buna goro bol vo keyfiyyatli mohsul istehsal etmok {i¢iin hom mineral
giibrolordon, hom do iizvi giibrolordon birgs istifado olunmalidir.

Bundan olave, iizvi giibralor torpaqdaki canlilarin qida, enerji monbayidir. Torpaq canlilar
tizvi glibralori (peyinlori, samani, yarpagi) yeyarak karbon gqazina, suya, humusa vo mineral hissoyo
pargalayirlar. Torpaqda karbon gazinin ¢ox olmasi bitkilorin inkisafina miisbat tosir edir. Torpaqda
tizvi maddolor ¢ox olduqda torpaq canlilar (soxulcanlar, mikroorqganizmlor) onu humusa gevirirlor,
humus iso torpagin strukturlagsmasina, aerasiyasina, susaxlama qabiliyystinin artmasina sabob olur.
Torpaqda peyin, saman, yarpaq bol olduqda torpaq omologatirici mikrorganizmlor vo xiisusilo,
azotfiksasiya edon mikrorqanizmlor ¢cox omalo golir ki, bu da atmosfer azotunu fiksasiya edorok
torpagin olavo miinbitlosmasine sobab olur. Bundan olavo humusu ¢ox olan torpaqglar kiilok
eroziyasina az ugrayir, qara rongli oldugundan torpagin istilik rejimino miisbot tosir edir.

Peyinloar 2 ciir olur:

1. Dosonakli peyinlor;

2. Dosonaksiz peyinlor

Molumdur ki, heyvanlarin (malin, qoyunun, donuzun) vo quslarin altin1 quru vo yumsaq
saxlamaq ti¢lin vo azotlu birlogsmalarin itkisini azaltmaq l¢iin yataga vo ya heyvanin saxlandigi
payaye dogranmis saman, torf, yarpaq, agac kopayi, ot piifosi tokiirlor. Bu zaman heyvanin alt1
yumsaq va quru olur, maye ifrazat iso quru dosonakls udularaq azotlu birlosmalarin itkisini azaldir.

Belo omoalo golon peyine dosenokli peyin deyirlor. Heyvanin altina saman tokdiikde oksigen
peyinin daxilina asan keg¢diyindan, peyin 3-4 aya yaxsi fermentasiya oldur vo peyinds soxulcan va
mikrooganizmlor omals galdiyinden, peyinin humusa ¢evrilmasi siiratlonir.

Tacriibalar naticasinds malum olmusdur ki, tazs peyini yagis suyu ils (pH-6,5) vo ya qazl su
ilo bir ayda 2 dofo yuduqda peyinds soxulcan amols golir. Tozo peyindoki azotlu birlogsmalorin iyi
soxulcani va torpaq amalagatirici mikroblart mahv edir. Yagis suyu va qazli sudaki karbonat tursusu
peyindaki nasatir spirti ilo reaksiyaya girarok, onu neytral ammonium karbonata gevirir.

2NH4OH + H,CO3 — (NH4)2C03 + 2H,0

Saman, yarpaq, torf hom ddsonak {igiin, hom do kompost {i¢iin qiymatli xammaldir. Samanin
torkibinds 0,5% azot, 0,26% P,0s, va 0,8% kalium ionu vardir.

Hor 12 kq samandan 1 kq mikroorganizm va 5-6 kq humus amalo golir. Cox toassiif ki, taxili
bi¢ondon sonra sshv olaraq torpaqda qalan samani yandirib yeri sumlayirlar. Bununla tokco saman
yanmir, ham do min il orzinds amalo golon humus da, torpaq omologatirici mikroorqanizmlar da
yanib kiilo ¢evrilir.
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Désonokli peyinlor 50 sm-dok qalinliginda da ekzotermik pargalanmadigindan (~60°C) azot
itkisi az olur, torpaq canlilar1 da salamat qalir.

Umumiyyatls, peyinlorde bork hisso goxdursa, onda ekzotermik oksidlosmo vo bununla da
parcalanma noticosinds azot itkisi ¢ox olur.

Asagidaki codvoldos heyvanlarin bork vo maye ifrazatinin torkibi verilmisdir.

Cadval 2
Miixtolif heyvanlarin peyininds quru hissenin, azotun va kiil elementlorinin miqdart ilo %-lo.
Heyvanin Quru Azot P,0Os5 K,O CaO Mg SO,
novil hisso
Bork ifrazatda
Mal-gara 16 0,29 0,17 0,10 0,35 0,13 0,04
At 24 0,44 0,35 0,35 0,15 0,12 0,06
Qoyun 35 0,55 0,31 0,15 0,46 0,15 0,14
Kegi 48 0,7 0,56 1,16 0,62 0,30 0,15
Donuz 18 0,60 0,41 0,26 0,09 0,10 0,04
Maye ifrazatinda (sidikdo)
Mal-gara 6 0,58 0,01 0,49 0,01 0,04 0,13
At 10 1,55 0,01 1,5 0,45 0,24 0,06
Qoyun 13 1,95 0,01 2,26 0,16 0,34 0,30
Donuz 3 0,43 0,07 0,83 0,01 0,08 0,08

Cadvoldon goriindiiyli kimi bork hissa keg¢i peyinindo 48% qoyun peyinindo 35%, mal
peyininds 1sa 16% toskil edir. Qoyun sidiyinde 13% bork hissa, 2,26%, kalium oldugu halda mal
sidiyindo bork hisso 6% kalium iso 0,49% toskil edir. Yoni qoyunun bork vo maye ifrazati
malinkindan 2 dofs torpagq tiglin faydalidir.

Kalium ionunun va bark hissonin miqdarina gors keci peyini biitiin peyinlordon qiymatlidir.
Onun torkibinds kalium ionu 1,1-1,2%, azot 0,7-0,9%, P,0s5-0,6% toskil edir. Bu o demokdir ki,
kecinin ¢ox istahla yediyi yasil yarpaqlar kalium ionu ilo zongindir. Quru yarpagin torkibindos azot-
1,1%, P,05-0,25%, kalium -0,35%, magnezium -0,16%, kalsium iso 2% toskil edir.

Heyvanlarin maye ifrazatindaki tizvi birlosmalor karbomiddon CO(NH), hippur tursusundan
(CeHsCONHCH,COOH), sidik tursusundan (CsHsN4O3) vo halalik tobioti dogqiq molum olmayan
kaliumlu birlogsmadon ibaratdir.

Hor ti¢ lizvi birlogsmo torpaqdaki ureaza fermenti ilo vo basqa amillorin tosiri ilo pargalanaraq
son naticada nasgatir spirti omala gatirir.

CO(NH2)2 + 2H,0 — 2NH; + CO»

Omolo golon ammonyak havadaki nomliyi udaraq nasatir spirtino (NH4OH) ¢evrilir. Son
naticads nasatir spirti karbon qazi ils qarsiligh tasire girorok ammonium karbonata gevrilir:

2NH,OH + CO; — (NH4)2CO3 + H,0

Tacriibalor noticesindo molum olmusdur ki, karbomidi suda holl edib 3 giin 20°C-da
saxladigda havada olan mikroblar (vo ya fermentlor) tosirindon nasatir spirtina ¢evrilir.

Hippur tursusu da, sidik tursusu da asagidaki reaksiyalarla ammonyaka, nasatir spirting
cevrilir:

CgHsCoNHCH, — COOH + H,0O — CgHsCOOH + NH,CH, — COOH
NH,CH, - COOH + H,O — NH3 + CH,OH - COOH
CsH4N4O3 + O + H,O — C4HgN4O3 + CO»

)
C4HgN4O3 + 2H,0 — CO(NHz)z + HH: — COOH (qhoksﬂ tursusu)
CO(NHz)z + H,0 — CO7 + 2NH3
Bu proseslordo peyinin xiisusilo sidiyin torkibindoki azotlu birlogsmalori ilo parg¢alanmasi
naticasinds omola golon ammonyak itir. Omolo golon ammonyakin miqdarina uygun, moahlula sulfat
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tursusu (vo ya HNO3, H3PO,) tokmokls iyini yox etmoklo borabor ammonium sulfat giibrasi almaq
miimkiindiir. Bu gilibro paxlali bitkilor vo kartof {iglin daha qiymaotlidir.

Yarpagi isladib torpaga basdirdiqda 5 ayadok parg¢alanib humusa gevrilir.

Tacriibalar naticasinds moalum olmusdur ki, yarpagla mal vo ya qus peyinindon uygun olaraq,
0,3+0,5:1 ¢oki nisbatinds hazirlanan kompostda olan qida elementlorinin miqdari samandan vo
torfdan hazirlanan kompostdakindan daha ¢oxdur.

Kompostlagsma prosesini siiratlondirmok {igiin yarpaq-peyin garigigini mikroflora ilo zongin
olan humuslu su ilo vo ya humus ekstrakti (humus ¢ayi) ilo islatdigda 2 aya kompost tam hazir olur.
Bundan olavo yarpaq samana, torfa nisboton tez parcalanmagqla borabor ayrilan ammonyaki tam
udaraq azotlu maddolor itkisini azaldir.

Uzvi giibrolordon biri da genis yayilan saman peyin vo torf peyin kompostlaridir.

Humus {izvi gilibrolori torpagda olan canlilarin (soxulcanlarin, torpagomslogatirici
mikroorqanizmlorin, azotfikasiya edon bakterialarin) qaliglaridir. Bu giibro torpaqomaologatirici
mikroorqanizmlorls zongindir.

Soxulcanlarin madasindo dezinfeksiyaedici aqglyutinin ziilali oldugundan ifrazat-humusu
dezinfeksiya olunmus qat1 mohluldur.

Ingilis alim1 C. Darvin 1870-ci ildo yazdig1 mogqalolorindo torpaq omologalma prosesindo
soxulcanlarin misilsiz xidmati oldugunu geyd etmisdir.

Tacriibalor naticasinds moalum olmusdur ki, yaxsi fermentasiya olunmus iysiz peyin, sirin
gidalar (kohnalmis pegenie, gond, miirabbs, banan qabi8i) xozolli, samanli peyinlor, ozilmis
yumurta gabiqglart ilo soxulcanlar1 yemlodikds siirotlo artirlar. Agzindan qoydugu dar1 boyda sari
pupda (yumurta) 3-don 21-dok bala olur. Nazik ag sap sokildo olan balalar 3 giindon sonra qirmizi
olurlar. Har soxulcan 6z ¢akisi qader giinds humus ifraz edir. Toza peyini 1 ay orzinds 2 dofo yagis
suyu vo ya qazli su ilo yumagla peyini soxulcanlara yem kimi vermak olar. Soxulcanlar peyinin
i¢arisindo qumda olmalidir ki, moadasinds yapisib qalan peyini hozm edib ifraz etsin.

Sapropel tizvi vo geyri-iizvi giibrolor qarisigidir. Bu giibro ¢omanliyin, okin-sopin aparilan
saholorin ¢okok yerlordo yi8ilib qalan duzsuz sularin, yayda buxarlanib yox olan gdlmagalorin
yerindo qalan ¢okiintiidiir. Bu ¢okiintiilor humin vo fulvo tursularin hall olan duzlari, gélmagadoki
canhilarin qaliglaridir. Qaligin torkibinde xeyli miqdarda bitkiyo lazim olan mikroelementlor do
vardir.
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SUMMARY
H.M. Hassanov, R.R. Akhmedova, A.E. Huseinova, A.M. Akhmedova
ORGANIC FERTILIZER AND THEIR TREATING

Key words: organic fertilizer, quano, compost, urea fermentation/

In this paper the processes of fermentation of fertilizer with straw, foliage and transformation
of luquid wastes of animals are studied.

It has been established that treating of fertilizer twice a month with rainy or acrated water
decreases lost of ammonium ions and accelerates fermentation proresses.
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NAXCIVAN COKOKLiYINDO MEZOKAYNOZOY COKUNTULORININ
NEFTLILIiK-QAZLILIGININ OYRONILMOSI

Olkomizin neft-qazliliq baximindan perspektivliyi aydinlasdirilmamis orazilorinden biri do
Naxcivan Muxtar Respublikasidir. Bu orazi cografi cohotdon Iran vo Tiirkiyo oyalotlorilo
homsarhaddir. Tadqiqat sahasinin belo movgedos yerlosmasi vo geoloji kasilisindo boyiik galinliga
malik Paleozoy ¢okms siixurlarinin istirak etmasi bu bolgoni neft-qazliligi giiman olunan rayona aid
etmoyo imkan vermisdir.

Litologiyasinin, geoloji qurulusunun va inkisaf tarixinin miirokkobliyi ilo forqlonon bu orazi
halo XIX osrin ortalarinda bir sira gérkomli geolog-alimlorin todqgiqat obyekti olmusdur vo naticodo
Paleozoy, Mezozoy vo Kaynozoy c¢okiintiilorinin yayilma sahslori, onlarin litoloji torkiblori vo
tektonik quruluslar1 barado molumatlar alds edilmisdir. Lakin homin tadqiqatlar Nax¢ivan arazisinin
geoloji qurulusunu vo neft-qazliliq perspektivliyini strafli 6yronmoayo imkan vermomisdir.

Bu c¢okokliyin geoloji kasilisinin alt hissasi Paleozoy (Devon, Karbon vo Perm) vo Triasin
osason karbonatli-terrigen ¢okiintiilorindon togkil olunmusdur. Onlarin galinligi nozeragarpacaq
doracado conub-qorb istigamotinds 6-7 km-o gador uzanir. Ustds yatan Mezozoy vo Paleogen yash
cokiintiilor burada nisboton kigik sahads yayilmis vo az qalinliga malikdirlor. Cokokliyin kasilisindo
istirak edan Oligosen va Neogen — Dordiincii Dovr ¢okiintiilori daha genis sahoni ohats edir. Tokco
Miosen yasl stixurlarin qalinligi burada 2600 m-don artiqdir [1].

Bu orazido yayilmis Mezokaynozoy c¢okiintiilorinin kosilisini vo neft-qazliligin1 6yronmok
mogsadilo burada dorin qazma vo seysmik kosfiyyat islori aparilmisdir. Boyiikdiiz sahasindo
qazilmis 2,3 vo 4 sayh axtarig-kosfiyyat quyular1 Orta Miosen vo Maykopdan sonra birbasa Trias
cokiintiilorini agmigdir. Orta Miosenin vo Maykop lay destosinin galinliglart uygun olaraq 1130-
1398 va 87-236m arasinda doyisir. Triasin agilmis qalinligi 963m-dir.

Nehrom sahasinds qazilmig 1 sayli parametrik quyu (darinliyi 3540 m) 860, 1410 vo 2304 m
dorinliklordo uygun olaraq Maykop, Eosen vo asason vulkanogen siixurlardan togkil olunmus
Tabasir yash ¢okiintii gatin1 agmisdir.

Cokokliyin dorinlik qurulusunun todqiqi gostorir ki, sedimentasiya hovzolorindo bas vermis
intensiv tektonik horokatlor miixtolif yash cokiintiilorin fasial vo qalinliglarinin doyisilmasina,
¢okiintli toplanmada fasilolorin (gec Triasdan erkon Yuraya, gec Yuradan erkon Tabasiro kecid
dovrlorinda), bas vermis vulkan piiskiirmolori iso intruziya vo ekstruziyalarin omalo golmasino
sabab olmus va naticads miirokkob quruluslu qirisiqliq zonalar1 yaranmisdir.

Tadqgiqat sahasinds yayilmis Mezokaynazoyun ayri-ayri ¢okiintii komplekslarinin litofasial vo
struktur-tektonik xiisusiyyatlorinin, habelo uygun sedimentasiya hoévzolorinin geoloji inkisafini
nazars alaraq, onlarin neft-qazliliginin miimkiinlilyli hagqinda miioyyan fikirlor sdylomak olar.

Mezozoy dovriinlin baglangicini saciyyalondiron vo iizvi maddslorlo zongin, bdyiik galinliga
malik Trias g¢okiintiilori nisboton uzunmiiddotli vo miitomadi ¢okmoyo moruz qalmis hovzodo
toplanmigdir. Bu ¢okiintii qat1 osason karbonatli siixurlardan (gilli, qumlu, mergelli-bitumlu
ohongdaglarindan, moasamoali vo ¢atli dolomitlordon) toskil olunmusdur. Paleoarasdirmalar gdstorir
ki, Naxc¢ivan muldasinda ¢okiintii toplama hovzosinin on dorin enmo zonasi Naxg¢ivangay vo
Gilangay c¢aylarinin asag1 axarlar1 arasinda yerloson sahaya - Araz ¢ay1r boyu zonaya uygun golir.
Coklintiilorin maksimal galinligi iso (1300-1500 m) Arazyani tektonik zonanin bir godor conubunda
- Iran orazisindo yerlosir. Bu zonada simal-simal-qorb istigamotinde Trias ¢okiintiilorinin
galinhglarinin koskin azalmasi (400-500 m-o godor) vo pazlasmasi qeyd olunur. Kosilisdo istirak
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edon siixurlarin tiind, tiind-boz rangli olmasi va gilli-bitumlu shongdaslarinin gillor vo mergellorls
novbologmosi onlart miimkiin neft-qaz omolo gotiron ¢okiintii kompleksino aid etmoyo asas verir.
Giliman etmok olar ki, hdvzonin morkozinds, Arazboyu zonada generasiya olmus karbohidrogenlor
simal-simal-gorq istigamotindo, laylarin regional qalximina dogru miqrasiya edorok, bu zaman artiq
moveud olmus lokal qalximlarin (Sahtaxti, Xok, Boyiikdiiz, Piisyan qrupu va s.) boyiik qalinliga
malik catlikarbonatli rezervuarlarinda toplana bilmislor. Nax¢ivan orazisinin morkozindon simal-
gorb-conub-sorq istigamotindo kegon vo konsedimentasiya inkisafina malik olan regional dorinlik
girilmasiin conub-gorb ganadi da Trias ¢okiintiilori iizro neft-qazyigilma zonasi kimi tolo rolunu
oynaya bilmigdir.[2]

Naxg¢ivan ¢okokliyindo Yura ¢okiintiilori nisboton kicik sahodo yayilmisdir. Bu ¢okiintiilor tist
Paleozoy vo Trias siixurlari {lizorindo qeyri-uygun yatir vo Tobasir laylart ilo transqressiv
ortiilmiislor. Ust Leyasdan toskil olunmus vo qalnligi 200m-2 ¢atan alt Yura osason vulkanogen
siixurlarla tomsil olunur. Umumi galinligi 300m olan Aalen, Bayos, Bat va iist Yura (Kellovoy) gil,
qumdasi, mergel vo ohongdaslari ilo saciyyslonirlor. Yura ¢okiintiilorinin az qalinliga malik olmasi,
coklintiitoplamada fasilolor vo vulkanizmin bas vermosi bu dévrds hovzado karbohidrogenlorin
omals golmasi vo toplanmasi {igiin alverisli geoloji soraitin olmamasini gostorir.

Yura dovriindon sonra gec Tabasiro qodor Naxg¢ivan orazisi intensiv qalxmaya moruz
galmigdir. Kompleks aragdirmalarin naticalori gostorir ki, list Tabasirin kasilisinde Turon, Kompan
vo Maastrixt ¢okiintiilori litofasial vo struktur-tektonik xiisusiyyatlorino gora neft-qazliliq cohotdon
daha ¢ox maraq dogururlar. Bu ¢okiintiilorin yayilma areali vo maksimal enmo zonalari1 demok olar
ki, ust-listo diisiir. Maksimal enmo zonasinin oxu Qazanci, Xanagah vo Dosto yasayis
montagolorindon kegarok Iran orazisine dogru uzanir.

Onu da géstarmak lazimdir ki, Ust Tabasir ¢okiintiilorinin Nax¢ivan ¢okokliyindo perspektivli
ola bilmasini onunla qonsu va ona oxsar geostruktur zonalarda alinan naticalor do tosdiq edir. Belo
ki, Tiirkiyonin Diyarbakir oyalstinde Turon mortobasinin analoqu sayilan Mardin lay dastosinin
dolomitlosmis ohongdaslarindan vo Kompan-Maastrixtin karbonatli siixurlarindan sonaye
ohomiyyatli neft alinmisdir. (Sakil 1). Agridag ¢okokliyinin Qarabaglar sahasindo (Vedi rayonu
torofindo) qazilmig axtaris quyusunda Turon yash cath ohongdaslarinda vo qismen Konyak
siixurlarinda neft-qaz tozahiirlori geyd olunmusdur. Naxgivan orazisino bitisik qonsu iranmn Tobriz-
Sahpur ¢okokliyinds isa list Senonun neftli-qazli olmasi giiman olunur.

Eosenin avvalindon baglayaraq sonuna godor ¢okiintiitoplanma hévzasinin conub-qorb sahasi
10 km-don artiq genislonmisdir. Kasilisin asagi hissasi vulkanogen, orta hissosi ¢okmo (gillar,
qumdasgilar, alevrolitlor, tuflu qum daslari, mergellor), {ist hissasi iso tufogen-¢okmo siixurlardan
(tuflu qumdagilar, brekciyalar, porfiritlor, gillor, qumdasilar, shongdasilardan) ibaratdir. Eosenin
galinlig1 conub-gorbdon, simal sorqoe dogru 3500m-o qodor artir. [3]

Kosilisdo ¢cokmo monsoli siixurlarin vulkanik vo tufogen siixurlarla névbalosmasi, orta Eosen
¢okiintiilorinin yer tizorino ¢ixmasi ilk baxisda Eosen hovzosindo neft-qaz omologolma soraitinin
olverissiz olmasina dolalot edir. Lakin qeyd etmak lazimdir ki, Azarbaycanin Muradxanl va Sorqi
Giirciistanin Samqori-Paterdzenli saholorindo Eosenin c¢atli, tuflu qumdaslari,  mergellori vo
ohaongdaslart neftli-qazlidirlar. Bundan basqa, Muradxanlida iist Tobasirin vulkanogen siixurlarinin
(porfiritlor, andezitlor vo s.) asinma sothi ilo olagodar massiv neft yatagi askar edilmisdir. iranda
Xoy va Tabriz-Sahpur ¢okakliklorinde neft-qazliliq Eosenin rifogen shangdaslart ilo slagelondirilir
[4].

Naxgcivan ¢okokliyinde Oligosen-alt Miosen (Maykop) ¢okiintiilorinin litofasial xiisusiyyatlori
(tuflu brekg¢iyalar, konglomeratlar vo qumdasilar) vo orazinin simal-sorq vo conub-sorq hissalorindo
onlarin yer {izorino ¢ixmast vo ya kasilisds istirak etmomasi, Maykop osrindo neftqazomologolmo
soraitinin, Xoy va Tabriz-Sahpur ¢cokokliklarindon forqli oldugunu gostarir.

Naxcivan ¢okokliyinde yayillmis Mezokaynozoy c¢okiintiilorinin - miimkiin neft-qazliliq
perspektivliyini doqiq dyronmok ii¢lin bozi saholordo kosfiyyat islorinin goriilmosi tdvsiys olunur.

- Naxgivan ¢okokliyinin merkazindon kegon  regional qirilmanin gliman edilon neft-qaz
yataqlari tiglin tektonik ekranlagmis tolo rolunu oynamasini nozars alaraq, onun Qahabdan-Dastoya
godor uzanan, eni 10 km olan sahosindo UDN iisulu ilo seysmik kosfiyyat islorinin aparilmast;
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- Sahtaxt1 vo Culfa qalximlar arasinda, Araz ¢ayr boyu Mezozoy (Trias va iist Tabagir) vo
Paleogen (iist vo orta Eosen) ¢okiintiilori lizro pazlasma zonasinin olmasi giiman edildiyindon, yeni
qalximlarla yanasu litoloji-stratiqrafik tipli talslori askar etmok moqsadilo bu sahods doqiq seysmik
kosfiyyat islorinin yerina yetirilmosi;

- Devon, Trias, iist Tabasir vo Eosen ¢okiintiilorinin neft-qazliligin1 miioyyon etmok mogsadilo
Qivrag-1, Cesmobasar vo Culfa-3 qalximlarinda axtaris quyularinin gazilmasi mogsads uygun
olard1. Belo ki, seysmik kosfiyyatin UDN iisulu ilo askar edilmis Qivraq-1 lokal qalximi Trias
hovzasinin morkozine yaxin yerlosdiyindon, boylik olgiiyo (5,0 x 3,0 km) vo amplituda (400m)
malik oldugundan, burada Triasin catli-karbonathi rezervuarlari karbohidrogenlorin toplanmasi
liclin daha olverisli tolo rolunu oynaya bilor. Buna goro do qalximin tag hissasindo Devon
cokiintiilorinde neft-qaz yigimlarinin mévcud olub olmadigini miioyyan etmok mogsadilo layiho
dorinliyi 4000m olan bir parametrik quyunun qazilmasi tovsiys edilir.

Cesmobasar sinklinalinda ¢okma kompleksin 4-4,5km qalinligini, dl¢iilorini v digar geoloji,
geofiziki (seysmik, gravimaqnit) xiisusiyyatlorini vo 1 sayli Nehrom quyusunun kasilisinin tohlilinin
naticolorini nazoro alaraq, bu sinklinalin neft omologotirmo xiisusiyyati {igiin paleohdvzo ola
bilocoyi haqqinda fikir iroli siiriilmiisdiir. Morkozi blokda yerlogon Cesmobasar sahasindo askar
edilmis Cesmobasar litoloji-stratigrafik tolonin neft-qazliligin1 miioyyon etmok mogsadilo bu sahads
layiho dorinliyi 1500m-o borabar struktur-axtaris quyusunun qazilmasi toklif edilir.
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VYuuteiBag nUTO(QALMOHATIBHBIE W CTPYKTYPHO-TEKTOHHYECKHE OCOOCHHOCTH OTJENbHBIX
KOMIUIEKCOB OTJIO)KEHUH ME30KailHO308 M HCTOPHIO Pa3BUTHUSA COOTBETCTBYIOLIUMX OaccelHOB
OCAJIKOHAKOIUIEHUs] Ha TeppuTopun HaxubiBaHa, BO3MOXHBIE He(TEra3oBble CKOIUIEHUS B
TPUACOBBIX CJIOSIX MOTYT OBITh YCTAHOBJIEHBI B JIOBYIIKaX: CTPYKTYPHBIX — B 30HE, 3aKJIFOUEHHOU
mexxay Hlapypom n HaxyblBaHOM, JIMTOJIOrO-CTpaTHrpauyYeckux — B CEBEpPO-3aMaJHON yacTu
30HBI, TEKTOHMYECKH SKPAHUPOBAHHBIX — K FOT0-3aI1ay OT peruoHaIbHOTO HapyieHus. [1o BepxHe-
MEJIOBBIM ~ OTJIOKEHMSM Haubojee TMEepCNeKTUBHBIMUA  CUYHMTAIOTCS  JIOKAJIbHBIE  CKJIAJKH,
pacrojoXeHHbIEe B 30HE, orpaHndeHHol auHusmMu ['axa6-/xynbda Ha 3anaze u [llax6y3 — Aza Ha
BOCTOKE, @ 110 CPEIHEIOLEHOBBIM OTJIOKEHUAM — MeXAypeube AnnHkauall 1 HaxusiBaH4aii, riue
OHM O00pa3yloT 30HY pErHoHaJIbHOro BbIKIMHMBaHUSA. C 1eNbl0 JIETaIbHOIO HU3YUYCHHS
HEPTEra30HOCHOCTH M€30-KaltHO30MCKHX OTJIOKECHU I pEKOMEHYETCS [IPOBEECHHUE
cericMopa3BeIoUHBIX padboT MeTogoM OI'T BIoJIb perHOHAIBHOTO HAPYIICHUS, TPOXOISIIETO Yepes
LEHTPaJIbHYIO YacTh Tepputopun HaxusiBaHa u peku Apakc, mexxay HaxusiBanom u JlxynbQoi, a
Takke OypeHHE TOMCKOBO-Pa3BEIOYHBIX CKBAXWH Ha Mwiomansx ['wiBpar-1, Yemmebacap u

Jbxynega-3.
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SUMMARY
O.A.Rzayev
ESTIMATION OF OIL-GAS PERSPECTIVITY OF MEZOCENOZOIC SEDIMENTS
OF NAKHCHEVAN DEPRESSION

Key words: synclinorium, lithologies, metomorphism, hetrogen.

Taking into account lithofacial and structural-tectonik peculiarities of separate complexes of
mezocenozoic sediments and history development of appropriate basins sedimentations on
Nakhchevan territory, possible oil-gas accumulation in of Triassic layers may be established in
traps: structural — in zone, concluding between Sharur and Nakhchevan, lithola - stratigraphycal —in
north-west part of the zone, tectonically screened - to south-west from regional faults. By upper
Cretaceous sediments most perspectivity is local folds, located in zone limited with Gakhaob - Julfa
lines in west, and Shahbuz — Aza in east, but by middle eocene sediments — interflue Alinjachay and
Nakhchevanchay where they formed regional pinch out zone. In order toget detailed investigation
of mezocenozoic sediment of oil-gas bearing it is recommended to conduct seismic survey with
CDR method along regional faults passed through central part of Nakhchevan territory and Araz
river, between Nakhchevan and Julfa also drilling of exploration wells on Qivraq — 1,
Cheshmabasar and Julfa — 3 areas.
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BENZIN VO DIiZEL ZAMAN SIRALARI UCUN DAXILOLMA OLCUSUNUN VO ZAMAN
LONGIMOSININ TOYINI

Acar sozlar: xaos miihiti, benzin sirasi, dizel sirasi, simulyasiya, konsepsiya.

Moaqalada dinamik Xaos miihitini tasvir edon zaman siralarmmin daxilolma olgiisii vo zaman
langimasi masalasina baxilmisdir. Benzin va dizel yanacag iigiin daxilolma 6lgiisii (embedding
dimension) va zaman langimasi miiayyan edilmigdir. Moasalonin qoyulusu va alqoritmi taklif
olunmusg, kompiiter simulyasiyasi Matkab paketi vasitasilo aparilmigdir.

1. Giris

Dinamik sistemlor nozoriyyesindo 6l¢li anlayisi xiisusi ohomiyyat kosb edir. Onu Evklid
fozasi, onun oblastlarina, daha doqiq desok ¢oxobrazlilara, hom do fraktal ¢oxluglara aid etmak olar.
Fraktal ¢coxlugun toyini mohz 6l¢ii anlayisina asaslanir. Bu da zaman sirasi asasinda qiymatlondirilo
bilon azsayli xarakteristikalardan biridir. Olgii dinamik sistemin bilavasito eksperimental verilonlor
osasinda toyin edilon ohomiyystli xarakteristikasidir. Bu sahoado elmi adobiyyatlarda mévcud olan
islor konseptual xarakter dasiyir [1-3].

Ogor dinamik sistemin miioyyan # dl¢iliys malik ¢oxobrazliligt movcuddursa, onda davranisi

n sayda doyisonlo tosvir oluna bilor. Bu davranigi tosvir etmoyin xiisusi Olgilisii olub, elmi

odabiyyatlarda miixtolif terminlorls ifads edilir. Masolon, handasi 6l¢ii, dinamik 6l¢ii vo s.

Qeyri-xotti dinamik sistemlorin xaotik rejimlorinin osas istiqgamot vo ganunauygunluglarini
aragdirdiqda goriiniir ki, cox vaxt trayektoriya asimptotik morhalads fraktal struktura malik ¢oxluga
aid edilir. Oksor hallarda fraktallar ugiin onun miioyyan hissasini attraktorlar adlandirirlar.

Dinamik sistem {igiin ¢oxsaylt 6l¢li anlayislart daxil edilmisdir ki, bunlarin hamisi eyni
doracado ohomiyyatli deyildir. Olgii dinamik sistemin attraktorunun miirokkobliyini xarakterizo
edir, yoni miisahide edilon dinamik sistemo uygun riyazi models daxil edilmali olan dayisenlorin
minimal sayin1 qiymatlondirmays imkan verir.

Qoribo attraktorlar fraktal coxluglar oldugundan Xausdorf Olgiisiiniin hor hansi bir
xarakteristikasindan istifads etmok zorurati yaranir.

Zamanin baslangic aninda sistemin voziyyatini kifayst qodor doqiq toyin etmok miimkiin
olmasma baxmayaraq, zaman kecdikco sistemin voziyyoti elo surotlo doyisir ki, bu voziyyot
haqqinda onun ancaq attraktor daxilinds olmasindan bagqa fikir sdylomok mumkiin olmur.

Xaotik dinamik sistemlorin analizi li¢clin basqa bir yanasma xaotik davranisa gotirib ¢ixaran
trayektoriyalarin strukturlarinin tofsilati ilo todqiq edilmaesidir. Sistemin xaotik davraniginin analizi
probleminds bu yanasma an darin vo murakkeb yanasmadir.

Qeyri-xatti dissipativ sistemlors miioyyan sayda elo doyisonlor segmak olur ki, sistemin digor
parametrlorini onlar vasitasilo arasdirmaq olur.

Son zamanlar tortib parametrlori konsepsiyasi qeyri-xatti mosololorin halli iiclin ododi
alqoritmlorin qurulmasi zamani genis totbiq edilir. Bu moqalods dinamik Xaos miihitini tasvir edon
zaman siralarinin daxilolma 6l¢iisti vo zaman longimosinin toyini mosalasino baxilir.

2. Moasalonin qoyulusu

Forz edok ki, bizo gerarlagsmis rejimde paylanmis sistemds tadqiq olunan hor hansi bir x

komiyyatinin T zaman fasilolorindo miisahido olunan qiymotlori ii¢iin x(t) = vy, x(t+ ) = ¥,,
x, (t+(n—1)1) =y, .. ardiciligr verilib. Hor hans1 bir k —ol¢iilii dinamik sistem iigiin ¥
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doqisoninin ¥,,, ¥, _1, - » ¥y_z2q-in qiymatlor ardicilligi tiglin elo bir f funksiyas1 tapmaq olar ki,
ixtiyari 7 tiglin ¥, 21 = F (¥, V10 oo s V_g21) toyin edilsin.

3. Hall algoritmi

Differensial entropiyaya osaslanaraq optimal daxiloma Olgiisii () vo zaman longimasi (T)
eyni zamanda toyin edilir.Bu parametrlorin se¢imi uygun filtrin optimal giriginin longima xattinin
vo ya zaman longimasinin toyini neyron soboko ilo six baglidir.Bu iisul signalin faza fozasi tosviri
vo onun avazedicilorinin hissolori arasinda ““entropiya nisboti’® adlanan yegano meyardan istifado
edir [4].

Verilmis zaman longimasina gora (T) zaman siralart {x,} daxilolma olgiisiine (1) osason
“faza fozasi''nda longimo vektorlarinin (LV) ¢oxlugu ilo x(k) = [xy_.,..., %, _,..] ifado olunur.
Rogomsal signallarin emalinda bu iki parametrin uygun filtrin vo ya zaman longimoli neyron
sobokonin optimal giris uzunlugunun miioyyonlosdirilmosindo ohomiyyatli rolu vardir. Masalon,
(m- 1) zaman addiminda aralig1 ¢ox kigik olarsa, longima vektorunda siqnal variasiyasi oan ¢ox

kiiylo ifado olunar vo bu zaman ya m vo ya T- nu artirmaq lazimdir. Lakin bu parametrlordon
hansisa birinin asaslandirilmasi {igiin meyar yoxdur. Tocriiboyo osason sabit zaman longimoasi T
(nlimunavi soviyyo) olmalidir vo daxilolma Olgiistinii m (filtrin uzunlugu) ona uygunlasdirmaq

lazimdir.

Optimal zaman longimasinin 7,__, vo daxiloma Ol¢iistiniin i, ayriligda optimallagdiriimasi

opt
vasitosilo optimal daxiloma parametrlorinin toyin edilmasi iiclin miixtslif Gisullar vardir. Ovvalca
miivoqqgoti zaman longimasi toyin edilir, ¢linki zaman longimasi ils (T) ayrilan zaman niimunalori

opt

arasinda qarsilight informasiya x, vo x,.. minimaldir [5]. Sonra optimal zaman longimosindon
(t,p.) istifado edorsk optimal daxiloma Olgiisii tapilir, ¢iinki yalangi yaxin qonsularin say

(daxiloma 6lgiistiniin m-don (m + 1)-o qodor artirildigda R™-do qonsu longimo vektorlart arasinda

Evklid mosafosinin dayaniqh 6lgiisii) kigikdir [6]. Biz qarsiliqlt informasiyaya osaslanan zaman
longimosini vo daxilolma &lgiisiinii toyin etmoys imkan veron TDMI/FNM kimi iisullarin
kombinasiyasina baxiriq. Birinci addimda 2D faza fozasinda signalin tosviri kifayot qodor sorbost

qiymotlor alir, lakin daxilolma dl¢iisii 2-don artiq olarsa, bu halda bu yaxsi meyar deyil [7]. Ikinci
addimda R™-do signalin topoloji qurulusunun qorunub saxlanilmasi yoxlanilir vo bunun

movcudlugu da faza fozasmin olgiilori arasinda giiclii asililiq tolob edir. Bu iki morhoalo arasinda
uygunsuzluq movcuddur.
Bu sobabdon do biz hom zaman longimosini (t), hom do daxilolma o6lgiistinii (112) eyni

zamanda, toyin etmoys imkan veran optimallagdirma prosedurunu istifads edirik. Bu tisul nlimunavi
zaman signalinin faza fozasinin tosvirine vo onun avazedicilarinin hissolorinin differensial entropiya
nisbatinin qiymatlondirilimasing asaslanir. Daqiqlik ii¢lin toklif olunmus tisul 6lgii vo miivaqqgsti
korrelyasiyan1 miioyyon etmaya imkan verir.

Praktiki olaraq diferensial entropiyanin Kozachenko-Leonenko qiymotlondirilmasi verilonlor
coxlugunun 6l¢iiliiyiine gora olveriglidir [8-9]:

H(x) =XV In(Np,) +In2 + g (1)

N-niimunslorin say1, p;-Evklid masafasidir, Cz —Eyler sabitidir.

Optimal parametrlor ¢oxlugu (m )signal emal1 sisteminin dinamikasini on yaxsi oks

opt’ To*pr
etdiron faza fozasmin tosvirine gotirib ¢ixarir.Buna goro do bu ciir tesvirin minimal differensial

entropiyasinin olmasi (minimal qarisighq) vo (m,,,.T,,.)-dan bdyiik yayinmalart gozlonilir.

Beloliklo, biz m vo T iicilin differensial entropiyani optimallasdiririq (diistur (1)), H-in minimum

giymati (x, m, T) daxiloma parametrlorinin (m ) optimal ¢oxluguna gotirib ¢ixardir.

o'prlro'pr
K-L Ilkin zaman siralarinin H{x,m,7) daxilolma versiyalarini zaman longimosi ilo

giymatlondirir vo onun avazedicisi H(x_;,m,T) m vo T-nu artirmaqla (i indeksi i-nin avozedicisino
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aid edilir) birinci diisturdan istifado edilorok hesablanir.Optimal daxilolma o6lgiilorini toyin etmok
ligiin nisbat minimallagdirilmalidir, burada {-}; i {izorinds orta qiymoti gostarir.
__ Hizm.mx)
! (mj T:I - WH (g Tl (2)
Yiiksok daxilolma o6lgiilorini kigiltmok tigiin'"Entropiya nisbot 'ino gotirib ¢ixaran minimal

tosvir tisulu (MT) istifads olunur.
mlnN

R_.(m,1)=1I1(m,1)+ (3)

burada , N —langima vektoru dl¢iisiidiir, bu m va T-nun biitiin qiymatlori ii¢iin sabitdir. Bu yolla K-

L giymatlondirilmasinda (distur (1)) forq zaman niimunslarinin vo ya longima vektorlarinin sayi ilo
toyin edillo bilmoz.

4. Kompiiter simulyasiyasi

Cadval 1-do benzin vo dizel verilonlorindon fragment gostorilmisdir.

Cadval 1
Benzin Dizel
1245 1347
1244 2010
1192 1947
1298 2407
2874 1987

Sakil 1. Dizel verilonlari ti¢iin
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Sakil 2. Benzin verilonlari iiciin

Sokillordo minimum rongsiz dairs ilo gostorilib vo sokil 1-do dizel yanacagi verilonlori {igiin
Mype=3 VO Tpu.=1 (1.0018), sokil 2-do benzin yanacagi verilonlori tg¢iinm,,.=3 vo 1,,, =1

PE

(0.9978) tapilmisdir.

5. Natica.

Mogqalado dinamik Xaos miihitini tosvir edon zaman siralarin daxilolma 6l¢iisii vo zaman
longimasi masolasine baxilmisdir. Benzin va dizel yanacag: li¢iin daxilolma 6l¢iisii (embedding
dimension) vo zaman longimasi miioyyon edilmisdir. Masslonin qoyulusu vo alqoritmi toklif
olunmus, kompiiter simulyasiyas1 Matkab paketi vasitosilo aparilmigdir.
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PE3IOME
K.U. /[>icaboaposa
OIIPEAEJIEHUE PASMEPHOCTHU BJIOXXEHUSA U BPEMEHMU 3AITA3/IIBAHUSA JJ15
BPEMEHHBIX PA10OB BEH3UHA U JIU3EJIBHOI'O TOIIJIMBA

Knroueewie cnosa: cghepa xaoca, psiovl 6eH3una, psaovl Ouzess, CUMYIAYUS, KOHYENYusl.

B cratee paccmarpuBaeTcs 3amada OMPENSICHHS] Pa3MEPHOCTH BJIOXKCHHS W BpPEMEHU
3ama3JbIBaHUs Il XaOTHUECKUX BPEMEHHBIX psioB. [IpemioskeHbl MOCTAaHOBKA M AITOPHTM
pelIeHusT paccMaTpuBaeMoi 3amauyu. [IpuBoAMTCS TpUMEp OINpeAeNicHUS C IOMOIIBI0 IaKeTa
Matlab pa3MepHOCTH BIOXCHHS W BPEMEHHU 3ama3/IbIBaHHs JUII BPEMEHHBIX PSIOB BBIMYCKa
OCH3MHA M TU3EIBHOTO TOTLJIMBA.

SUMMARY
Cabbarova K.1.
A DETERMINATION OF AN EMBEDDING DIiMENSIiON AND A DELAY TiME FOR
TIME SERIES OF GASOLINE AND DIESEL FUEL PRODUCTION

Key words: chaos sphere, gasoline numbers, diesel engine numbers, simulation, conseption

In the present paper a problem of determination of an embedding dimension and a delay time
for chaotic time series is considered. A statement and a solution algorithm of the considered
problem are suggested. Examples for determination of an embedding dimension and a delay time of
the for time series of gasoline and diesel fuel production are considered. The results of computation
in Matlab are provided.
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AZORBAYCANDA YAYILMIS EFIRYAGLI BITKiLOR VO ONLARIN ANTiFUNQAL
FOALLIGI

Acar sozlar: flora, fitonsid, bakterisid, fungisid, protistosid.

Azorbaycan florasi efir yagli bitkilorlo kifayot qodor zongindir. Basqa sozlo, 6z vegetasiyasi
dovriinds otraf miihito hoyat faaliyyatlori naticasindo metabolitik mohsullardan olan fitonsid tobiotli
bakterisid, fungisid va protistosid maddslor ifraz edon efir yagh bitkilor, zongin floraya malik olan
Azorbaycan Respublikasinda da genis yayilmisdir [1,3,7]. Efir yagh bitkilorin orqanizmlarinda
tabii yolla amals golon vo onlarin immun sistemlsrinin formalasmasinda asas amil hesab olunan bu
maddalor fitonsid tobiatli birlosmalordon olub, mikroorqanizmlorls, o climlodon mikromisetlorlo
antoqonizm togkil edir. Onlar fitopatoloji xaostoliklor toradon mikroorqanizmlorin, o ciimlodon
mikroskopik gobaloklorin bu bitkilar izarinde moskunlagmasina vo onlarin sonraki inkisafina mane
olaraq ya fungisid tosir edir, ya da fungistatik hal téradir. Antifunqal xassoys malik olan efir yagl
bitkilor Azarbaycan florasinda bu aspektds on az dyranilon bitkilordon hesab olunurlar. Ona gors do
efir yagh bitkilorin hartorafli todqiqi fitopatologiya elmi ii¢lin problem sayilan patoloji xastoliklorin
etiologiyasinin Oyronilmesinds, eyni zamanda farmakoqnoziyanin prioritet istiqgamatlorindon
birinin- fitonsod xassali maddslorin genis spektrda totbiqi mosalasinin hoallina komak edacokdir.
Tobii vo ya sintetik mongoali antifunqal dorman preparatlar1 icorisindo aromatik vo ya dorman
bitkilorindon alinan preparatlar asagi toksikliyi vo yiiksok aktivliyi ilo segilir. Ona goro do yabani
bitki florasi igarisindo gobalok osleyhing vasitolorin axtarilmasi daha moagsadouygun hesab olunur vo
perspektiv todqgiqatlara yol agir. Efir yagl bitkilordon miialico mogsadi istifade ham diinyada, hom
do Azaorbaycanda uzun miiddstdir istifads olunur vo efir yagl bitkilorls aparilan genis miqyash
fitoterapiya islori miisbat noticalor verir. Efir yaglari asason bitkilorin yeriistii orqanlarinda, xiisuson
cicoklordo daha cox toplanir. Efir yaglarim1 ayirmaq maqsadi ilo bitkilorin toplanmasi, onlarin
cicokloma va ya meyva amologotirmo fazalarinda hoyata kegirilmalidir. ©lds olunan efir yaglh bitki
niimunslori havada yaxsi1 qurudulmalidir. Bundan sonra efir yagh bitki xammalindan
hidrodistilyasiya vo ekstraksiya metodlarmnin kémokliyi ilo alinir. Cigoklomo fazasinda bitki
hiiceyrosindo metabolizm prosesinin 9sas mohsullar1 olan ziilallar, karbohidratlar, lipidler vo
vitaminlorlo yanasi, yeni keyfiyyotdo miihiim ohomiyyst kosb edon ikinci doracali maddslor do
sintez olunur. Belo maddoslors misal olaraq, lizvi tursulari, aromatik vo hidroaromatik birlosmalori,
gliikozidlori, as1 maddslorini, kauguklari, alkaloidlori, antibiotiklori vo efir yaglarint gostormok olar
[2,5,6]. Bu maddalorin shomiyyatli cohatlorindan biri onlarin maddslsr miibadilasinin spesifikliyini
xarakterizo etmosidir. Eyni zamanda metabolizmin ikinci doraceli maddslori meyvalorin dada vo
x0$ otir iyino malik olmasini da sortlondirir. ikinci daracali metabolitik mahsullar grupuna aid olan
efir yaglari bitkilorin hayatinda son derace miihiim rol oynayir. Bels ki, efir yaglar1 miixtolif torkibli
komponentlordan toskil olunduguna géro miixtalif aromatlarla xarakteriza olunurlar. Buna gors do
miixtalif torkibli efir yaglar1 dasiyan bitkilor moxsusi spesifik aromatlart ilo bir-birindon kaskin
suratdo forqglonirlor.

Qeyd edok ki, elmi adobiyyatda Eupatorium cannabinum, Satureja thymbra, Salvia ponifera,
Salvia desoleana, Monarda didyma, Thymus vulgaris, Pimenta racemosa, Cymbopogon citrates,
Curcuma longa, Thymus capitellatus, Bergamot, Coriandrum sativum, Chaerophyllum byzantinum,
Macrophomina phaseolina, Acroptilon repens vo s.-don cksperimental yollarla ayrilan efir
yaglarinin, saponinlorin, flavonoidlarin va digar bioloji aktiv maddslorin antifunqal aktivliklorinin
Oyronilmosino hosr olunmus todqigat islorino rast golmok miimkiindiir [1,2,3,4,5,6]. Bu novloro
Azorfbaycan florasinda da rast golinir, lakin Azorbaycanin miixtalif ekoloji orazilorinde biton
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Achillea biebeistenii, A.filipendulina, Pimpinella peregrina, Daucus carota, Salvia afficinalis,
Artemisia lichiana, Euphorbia amygdaloides, E.boissiuriana, Lepidotheca aurea, Chaerophyllum
crinitum, Teucrium hircanicum kimi efir yagh bitkilorin antifunqal aktivliklori laziminca tadqiq
edilmomisdir.

Holo godimdon moalumdur ki, Koklikotu cinsinin (Thymus L.) biitiin ndvlerindon ayrilan efir
yaglar1 antivirus, antibakterial vo antifunqal tosiro malikdir. Ona goéra do efir yagli bitkilor i¢orisindo
mohz bu cinso aid bitkilor nisbaton genis todqiq edilibdir. Elaco do giiclii tosir effektine malik
fitonsid xassali vo antifunqgal tosiro malik efir yaglari sam agaclarinda da ¢ox amolo golir. Odur ki,
miixtolif mongoli allergiya xostoliklorine miibtola olmus xostolorin sam agact mesgolorindo gozmaosi
vo ya sam agaci altinda oturmasi onun tonoffiis etmosini xeyli yiingiillogdirir. Agiz boslugunda bas
veran yara vo xoralarin, madoa-bagirsaq sisteminin qastrit vo yazva xostoliklorinin miialicosi zamani
lavanda (Lavandula L.) vo Cobanyastiginin (Matricaria aurea L.) efiryagli sulu ekstraktlari ilo
garqara edilmosi vo daxilo gobulu miisbat naticalor verir. Miioyyon olunmusdur ki, bu bitkilordon
alian efir yaglari, eyni zamanda, mado-bagirsaq sisteminin qastrit vo yazva xostaliklori zamani da
ugurla totbiq olunur.

Gobalok monsgali dermatik xostoliklorin miialicesinde vo ya gobaloklorin dori toxumasinda
yayllmasinin qarsisinin alinmasinda antifunqal xassali efir yaglh bitkilorin hom 6ziinden, hom do
onlardan alinan dorman preparatlarindan istifado oluna bilor. Masalon, doride miisahids olunan har
hansi bir gobalok infeksiyasinin miialicosindo Sitrus L. cinsins aid olan niimayandslordon, xiisuson
Limon Baurm.-dan istifado etmok diizgiin olardi. Aparilan eksperimentlor naticosinde miioyyan
olunmusdur ki, efir yaglar1 limon bitkisinin on ¢ox meyva qabiginda vo bitki yarpaqlarinda omalo
golir. Belo ki, efir yaglarinin miqdar1 limonun meyve gqabiginda 0,6%-o catir. Bu efir yaginin
komponent torkibini asason monoterpenlor, aldehidlor vo efir maddolori toskil edirlor. Limonun
meyvo qabigindan alinan efir yagi sar1 rongli, spesifik iyli vo koskin dadli mayedir. Belsliklos,
dermatik xostoliklor zamani goboloklorin ¢oxalmasinin garsisini almaq iiglin ya limonun meyvo
gabigimi homin dori nahiyesino siirtmok, ya da ki, alinmis tomiz efir yagindan istifado etmok
lazimdir.

Qeyd edok ki, efir yaglarina malik olan bitkilordon oldo olunan xammaldan dorman
preparatlarinin hazirlanmasindan basqa, striyyat, parfiimeriya vo kosmetik momulatlarin, homg¢inin
dadli aromata malik qida mohsullarinin istehsalinda da istifads olunur [1,2,3.,4,5,6].
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PE3IOME
H.P.Hama3zoe
SOUPOCOJEPKAIIUE PACTEHUS, PACIPACTPAHEHHBIE B ASBEPBAN)KAHE
N UX AHTUOYHI'AJIBHASA AKTUBHOCTD

Knirouesvie cnosa: ¢ropa, pumonyuo, 6axmepuyuo, hyHeuyuo, npoyucmoyuo.

Azep0aiimkanckas Quiopa Oorara pacTeHHSAMHU cojJep)KamuMu d(UpHbIE Macia. D(UpHbBIC
Maciia HaKalUTMBAIOTCS, B OCHOBHOM B HAaJ3€MHBIX OpraHax pacTeHHi, 0ocoOeHHO B 1BeTkax. COop
pacTeHWi ¢ IeNBI0 BBIICIUTh M3 HUX A(QUPHBIX Maced OCYNISCTBISIIOT B (pa3e IBETCHHS WA
co3peBanust m100B. ChIpbe, NOTYYEHHOE U3 PACTEHUH CoJepKalIiX d(UPHBIE Macia, UCTIOIb3YIOT
HE TOJBKO MPHU U3TOTOBJICHHU JICKAPCTBEHHBIX MPEMapaToB, HO U B MPOM3BOJICTBE NaphroMepHuH,
KOCMETHYECKON MOMYKIIMU, a TaK )K€ B MPOM3BOJACTBE MHINEBHIX MPOAYKTOB CO CICIHATLHBIMH
BKYCO- apOMaTHYECKUMH CBOHCTBaMHU.

SUMMARY
N.R.Namazov
ESSENTIAL VOLATILE OIL CONTAINING PLANTS SPREAD IN AZERBAIJAN AND
THEIR ANTIFUNGUS ACTIVITY

Key words: flora, fitonsid, bactericide, fungicide, protistosid.

Azerbaijan is quite rich in volatile oils. Essential volatile oils are mostly concentrated in
overgrown parts of the plants, especially in blossoms. Essential volatile oil-separating is executed
during the plants’ gathering, blossoming or bearing phases. Raw materials got from the plants
containing essential volatile oils - are not unlyused in drugs’ production but also in producing
perfume, cosmetics and also in foodstuff with delicious smells.
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ABSERONDA YAPON BiRGOZU (LIQUSTRUM JAPONICUM THUNB.)
BIiTKIiSININ MiKOBIiOTASI

Acgar sozlar: yapon birgozii, fusarium, peronospora.

Mbaqalada Abseron yarimadasinda yapon birgézii (Ligustrum japonicum Thunb.) bitkisinin
mikobiotasimin  oyranilmasi maqsadilo aparilan tadgiqat islorinin  naticalori aks etdirilib.
Taodgiqatlar zamam biz ilk dafa yapon birgézii bitkisinin vegetativ orqanlari iizarind> Peronospora,
Fusarium, Helminthosporium gobalak noviorini tayin etdik. Sadalanan gobalok noviorindan
Fusarium oxysporum Schlecht. bitkinin meyvalorinda xastalik toradir, Peronospora pisi Sydow. isa
yarpagqlara zarar vurur, yarpaglar quruyur.

Abseron soraitinda okilon yapon birgézii (Liqustrum japonicum Thunb.) bitkisi hamigoyasil,

hiindiirlityli 2 — 5 m olan agac bitkisidir. Yarpaqlari itiuclu, oval formali olub, uzunlugu 5 — 10 sm,
eni 189 2 — 5 sm — dir. Yapon birgozii bitkisi may ayinda ¢igoklayir, avqust ayinda ise bitki tizerindo
meyvo amala galir. Yetismis meyvalor bandvsayi — qara rongli ¢oyirdek meyvalordir.
Abseron yarimadasinda okilon yapon birg6zii bitkisinin mikobiotast ilk dofa torafimizden dyronilir.
Yaz, yay vo payiz aylarinda xasto bitkinin meyvo vo yarpaqlar toplanilib, Botanika kafedrasina
gatirilmisdir. Meyva va yarpaqlar tizorindoki gobaloklorin ndv torkibini toyin etmok {iigiin somonili
aqar, suslo aqar, Capek — Doks gidali miihitlorindon istifado edilmisdir.

Tadgiqat zaman1 miioyyon etdik ki, Abseronda yapon birgdzii bitkisinin vegetativ orqanlari
tizorindo on genis yayilan Peronospora, Fusarium vo Helminthosporium gobalok cinslorinin
novloridir.

Peronospora pisi Sydow.

Bu goboalok ndvii yapon birgozii bitkisine on ¢ox ziyan vuran gobaloklordondir. Peronosporioz
xostaliyinin yayilma diapazonu genisdir. Aprel aymin sonu, may aymda Peronospora gobaloyini
bitkinin cavan vo yasl yarpaqlar ilo yanasi, cavan budaqlart tizorindo do miisahido etmok olar.
Cavan yarpagqlar yash yarpaglarla miigayisodo bu xostoliyo daha hossasdir. Goboaloyin tasirindon
cavan yarpaqlar burulur. Yarpagin itizorindos boz rongli mitseli yigim1 miisahido edilir. Bu zaman
yarpaglarin i¢ hissasinds olan mitseli y1§iminin rongi arxa hissosindoki mitselilordon tiind olmasi ilo
forqlonir. Belo mitselilor uzun 6l¢iilii olub, enino heg¢ bir arakosmosi yoxdur. Mitseli iizorindo
dixotomik budaqlanmis konididagiyanlar mévcuddur. Konididasiyanlarin olgiilori 250 — 380 X 5 —
10 mkm - dir. Mitselilor vegetativ orqanlarin toxumasi daxilinds yerlosirso do, dixotomik
budaglanmis konididasiyanlar xarico ¢ixir vo iizorindo yumurtavari, tokhiiceyrali konidilor omolo
golir. Belo konidilor yagisli vo riitubstli havalarda inkisaf edib, zoosporlara cevrilirlor. Yumurta
formal1, bandvsayi rongli konidilarin 6l¢iilori 20 — 30 x 20 — 25 mkm — dir. Yayin ortalarinda biz
burada 6dl¢iilari 30 — 40 mkm olan oosporlart da izlodik.

Miisahidolor zamani molum oldu ki, Peronospora pisi Sydow. (3) goboalok novii bitkinin
vegetativ orqanlari iizorindo mitseli vasitosi ilo qislayir.

Fusarium oxysporum Schlecht.
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Osason, payiz foslinin oktyabr vo noyabr aylarinda Fusarium oxysporum Schlecht. géboaloyi
genis diapazonda yayilir. Salximda olan oksor meyvalor bu xastoliyo yoluxur. Meyva iizorinds boz
— qirmiz1 rongli mitseli y1gin1 amolo golir. Cox maraqlidir ki, bu mitseli y1gin1 saplaga da kego bilir.
Saplaqdaki mitseli yigin1 da meyvado oldugu kimi boz — qirmizi ronglidir. Biz bu gobaloyi suslo
aqar, Capek — Doks qidali miihitlorinde okdikds, meyva iizerindoki boz — qirmizi rong 6ziinii siini
gidali miihitlorde do biruzs verdi.

Mikroskopla miisahidolor zamani toyin etdik ki, konididasiyanlar iizorindo makro vo mikro
konidilor vardir. Aypara formali, rongsiz makrokonidilordo 7 — 8 arakosmo olur. Belo
makrokonidilorin Olgiilori 60 — 85 x 4 — 5 mkm — dir. Aypara formali mikrokonidilor 3 — 4
arakosmoli olub, kigik dl¢iiliidiir (1) . Olgiilori 20 — 30 X 3 — 4 mkm — dir. Aypara formali makro vo
mikro konidilorls yanasi yumurta vo armuda banzar konidilori do miisahido etdik.

Mikroskoplama naticasinds noyabr ayimnin ortalarinda Fusarium gébaloyinin armud formali,
bozilori iso yumurtaya oxsar qurulusda olan peritetsi omalo gotirdiyini miioyyan etdik. Peritetsinin
olgiilari 250 — 350 x 180 — 220 mk — dir.

Kisalari uzunsovdur va lanseti xatirladir, 6lgiilori 55 — 75 x 10 — 15 mk — dir. Cox maraqlidir
ki, kisa sporlar1 da kisaya oxsayir, olgiilori 20 — 25 x 5 — 8 mk — dir.

Helminthosporium sativum Pammel.

Helminthosporium sativum Pammel. yapon birg6zii bitkisinin on tohliikali, qorxulu
helmintosporioz xastaliyinin toradicisidir. Bu gobolok Deuteromycota sobasinin Hyphomycetes
sinfinin Hyphomycetales sirasinin niimayondasidir. Gobalok, asason, yasli yarpaqlarda miisahido
olunur. Budagin uc hissosindoki cavan yarpaglarda bu xostoliyos rast golmoadik. Yarpaq iizorindo
ovval tiind qonur rongli, aylar kecdikdon sonra iso boz rongli mitseli yiginina rast galinir.

Lakin bozi yash yarpaqlarda qonur rong tiindlosir, saplaga dogru uzanir vo saplaqda da
miisahido olunur. Cox maraqhdir ki, bu qonur mitseli yigin1 hotta tiindlosib, qaralir. Gbalok
riitubatli aylarda yashi yarpaqlara daha ¢ox sirast edir. Helminthosporium sativum Pammel.
goboloyinin mitselilori konidi stadiyasini amalo gotirir. Konididasiyanlar enine arakokesmolidirlor
(2). Tiind gonur rangli olub, uzunlugu 100 — 150 mkm, eni iso 6 — 8 mk — dir. Konidilor iso 90 — 60
mkm Ol¢iidadirlor. Yumurta formali uzunsov konidilor bozon 80 — 140 x 20 — 40 mkm oOlglido
olurlar. Belo konidilorde 5 — 15 enina arakosmalor olur. Miisahidalor zamani miioyyan etdik ki,
miihitds riitubot 90% - don ¢ox oldugda vo horarat 5 — 40°C olduqda, xostolik normal inkisaf eds
bilir. Lakin, miihitdo horarat 20 — 22°C olduqda iso xostolik daha normal inkisaf edir. Miisahidolor
zaman1 muioyyanlosdirdik ki, bu gobolok mitseli va konidilarle qislayir.
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Hopazumos A.11L., Axybosa @.C., A60ynosa 3.A., Mexmuesa JI.H.
MUKOBHUOTA SITIOHCKOU BUPIOUYHNHbBI HA AIIIIEPOHCKOM IMOJIYOCTPOBE

Kniouesvie cnosa: snonckas buprouuna, ghyzapuym, nepoHocnopa.

B crathe mpeacTaBieHBI peE3yNabTaThl UCCICIOBAHHUS MHUKOOHMOTHI SIIOHCKOH OWPIOYMHBI
(Liqustrum japonicum Thunb.) Ha AmmepoHCKOM MoJayocTpoBe. B mporiecce nccineaoBaHus ObLTH
BIIEPBBIC OOHAPYXEHBI BUBI TPUOOB PeronoSpora, Fusarium, Helminthosporium ua BeretaTMBHBIX
opraHax SMOHCKOH OuprounHbl. Cpenn TMepeurclIieHHBIX, BHA TpuOoB, Fusarium oxysporum
Schlecht. manocut Oonbmiol Bpex miomam, a PeronoSpora pisi Sydow. neiicTByeT Ha JHCTHS
pacTeHus, UCCYIAs UX.
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SUMMARY
A.Sh. Ibrahimov, F.S. Yagubova, Z.A. Abdulova, L.N.Mehdiyeva
MYCOBIOTA OF JAPANESE PRIVET ON ABSHERON PENINSULA

Key words: japanese privet, fusarium, peronospora.

In the article the results of investigation of micobiota of japenesc privet (Liqustrum japonicum
Thunb.) on the Absheron peninsula were represented. In process of investigation we found for the
first time species of fungi, as Peronospora. Fusarium, Helminthosporium on vegetative organs of
japanese privet. Among listed species of fungi. Fusarium oxysporum Schlecht. damages fruits, but
Peronospora pisi Sydow damages the leaves, drying them out.
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POJIb TEINIOOHEPTETHYECKUX OBFBEKTOB B 3ATPA3HEHUUN ATMOC®EPHI

Knrwouesvie cnosa: npomviuiiennsvie 20pood, meniodHepeemuieckue 00vbeKmyl, 3azpsA3HeHue
6030yXa, a’3pO30bHbIE YACMUYbL

B omoii cmamve paccmompena ponv mennodHepeemudeckux 00beKmo8 8 3acpA3IHeHUU
OKpyJicaloujetl cpedvl. Bvlbpocbl om smux ucmouHuKo8, CKanaueascb 6 ammocgepe 2opooa,
83auUMOo0eticmayom medicoy cobot u ¢ opyeumu sewecmaamu. Ilpoucxooum npeobpazosanue >3mux
8bI0POCOB 8 aAdPO30bHbIe uacmuybl. Tax Kax uMeHeHue cywecmsyruel MmexHoIo2Uuu OYeHb
00po2o 006x00umcs, 01 NOLYYEeHUsT YeledblX NPOOYKMO8 YelecooOpa3Ho pe2yiuposams eblOPOChL
OMUX BPEOHbIX Geuwjecms 6 3ABUCUMOCMU Om  Memeoponocuieckux ycioeuil. Ilonyuennvie
pesyibmamsl  UMem NpaKkmuieckoe 3HAYeHue, U OHU MO2Ym OblMb UCHONL30BAHbI NPU
opeanuzayuy pabom no KOHMpPOIIO HAO 3acpsi3HeHUeM ammocgepul.

Beenenue

Bpennbie BEIOPOCH! TEINIOAHEPTETHUECKUX OOBEKTOB 3arpsi3HAIOT HE TOJBKO aTMocdepy, HO
OKa3bIBAIOT BJIMSHUE U HA Ipyrue KOMIOHEHTHI 6nocdeps (tadi.l). Cnenyer otmMeTuTh, uto TOC
UCTIOJB3YIOIINE YrOJlb, €XKEroJHO MNoTpedssAoT okoimo 4 muH.T. yras [1,2,6]. Kosddunuenrt
TIOJIE3HOTO JICHCTBHS YHEPreTUUECKUX YCTAHOBOK MMOKa HeBelnWK (cocraBisier Bcero 30 — 40%).
Bwmecte ¢ xuMuueckuM 3arpsi3HEHHEM, B OWocdepy MocTymnaeT W TelioBoe 3arpssHenue [5,6]. B

CTaThe PaCCMOTPEHA POJIb TEIIIOPHEPTETUUECKUX OOBEKTOB B 3aIPsS3HEHUN OKPYKAIOLIEH Cpebl.

1. MarepuaJibl 1 MeTOAbI
B pabote ObUT MpUMEHEH METOJA CTAaTHCTUYECKOrO aHaiu3a JaHHBIX, U HCIIOJIb30BAJIHCh
JaHHble  HAOMIOJIEHUI  adpOJIOTMYECKMX U HA3eMHBIX  METEOpOJIOTMUYECKUX  CTaHIUM,
pacIoyio’KeHHbIX Ha 3amajJHoM nolepexbe Kacmus, a Takke, TaHHBIE O 3arpsi3HEHUH atMochepbl
ropoJ1oB ANIIEPOHCKOI0 OJyOCTPOBA.
2. llpakTnyeckas 4acThb

OcHoBHast 4yacTh BbIpaOaTHIBAEMON B PeCIyOJIHKE 3IJIEKTPOIHEPIHMH MPUXOAUTCS Ha JIOJIO
TeIoBbIX 3nekTpoctaniuii. Tak, B 2005 romy Obuto Bbipaborano 22.9 muH. kBT 4Yacos
AIIEKTPOIHEPTUH, U3 KOTOPHIX 19.3 MIIH. MPUXOANIOCH HA OO TEIUIOAIEKTPOCTaHIuH (Tabn.2). B
pecnyOnuKe MEeHCTBYIOT JIEBATh TEIUIOAICKTPOCTAHINM, U3 KOoTophiX 4 sBistorcs [ PEC, a 5-TOLI.

["oioBBIE BBIOPOCHI BPEAHBIX BEIIECTB 3TUX TEIUIOIEKTPOCTAHIINM COCTaBIAIOT 6osee 425 ThIC.T.
Tabauua 1.

Bri0pochl B atmMocdepy TeniodjaekTpocTanunii ¢ MomHocTbio B 1000 MBT (T/1)

Bpeanbie BeniecTBa
I'oproumnii CymmapHbIit CcO NO SO, YacTuusl
MaTepHaJl yrjeposn
Yroms 4x10° 2x10° 27x10° 11x10° 3x10°
Hedrb 47x10 2x10° 25x10° 37x10° 12x10?
[pupogHbIii 34 2x10* 29,4 5x10°
ras
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Bo Bcex (yHKIMOHHUPYIOMIUX TEIUIOIHEPTETUIECKUX OOBEKTaX PECIyOJUKH OCHOBHBIM
BUJIOM TOIUTMBA SIBISICTCS BBICOKOCEPHUCTBHIH Ma3yT W NpHpOIHBIA ra3. C KaxIblii TOJOM B
pecriyOIMKe YBEIMYUBACTCS IPOU3BOACTBO DJIEKTPOIHEPTUU TEIJIOBBIMH  3JIEKTPOCTAHIUSIMU.
BMmecte ¢ Tem, Takke HaOMOJAeTCs TEHACHIUS YBEIUYEHHUS HEKOTOPBIX BBIOPOCOB BPEIHBIX
BellecTB B arMocdepy (Tadi.3).

Tabauuya 2.
IIpon3BoaCTBO JIeKTPO3Heprum (MJaH. KBT yacos)
Tomer | 1990 | 1995 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
™C [215 |155 |17.0 |175 |16.6 |18.7 |186 |19.3
ICc | 1.7 1.6 1.5 1.3 2.0 2.5 2.8 3.0
Beero | 23.1 | 170 |187 |19.0 |187 |21.3 |217 |229

Tabnuya 3
Bb10pochI 3arps3HAIOIIMX BelleCTB B aTMOC(epy cTAaMOHAPHBIX
HCTOYHUKOB ropoaoB baky u CymraiibiTa (ThIC. T)
I'opox u 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
3arps3H.BeLIeCTBO
baky 306,7 | 358,6 | 326,6 | 333,8 | 306,8 | 110,3 | 331,4 | 417,3 | 464,6
CyMraiibIT 17,8 158 1403 |176 |223 |130 |323 |589 |271

Ha nmpompinuieHHBIX 00BEKTax ropofoB AIIIEpOHAa B KaYECTBE JKUAKOTO TOIUIMBA IITHPOKO
ucnonszyercst wma3yT (bakunckuit Ttomounsnii M, M-20,M-40,M-60,M-100) co cpeanum
conepxkanueM cepsl npumepHo 0,5%, KOTOPBIA CYMTAaeTCS MAJIOCEPHHCTHIM. A B KadyecTBE
ra3oo0pa3HOro  TOIUIMBA  MPUMEHSIOT  MPHUPOJAHBIE, IMPOMBICIOBbIE  (AMIIEPOHCKUN) H
TEXHOJIOTHYECKHE (3aBOJCKME) ra3bl. AMIIEpPOHCKOE Ta3oo0pa3zHoe TormmBo coxepxkut 80-90%
MeTaHa, a KOJIMYECTBa cephl B cocTaBe 00bIYHO He npeBbimaeT 0,2%.

[lo cpaBHeHHMIO C JIPYrMMH OpPraHWYECKHMMH TOIUIMBAMH, B TOIUIMBAaX HAa OCHOBE HE(PTH
CEpHUCTbIE COEIMHEHHs ObIBAIOT B BUJAE CIOXHOro KomIulekca. [Ipu cxxuranum masyra cepa
noaHocThio mepexoauT B SO2(95 — 99%) u SOz (1- 5%). U3 puc.l caenyer, uro B 2005 roay
BbIOpocsl NO; mo pecny6suke cocraBuiau 25,8 Teic.T., a SOz — 13,8 Thic.T. B 3TOM OGoOmbinas
«3aciyra» TemodJeKkTpocTaHui. Tak, yCTaHOBIEHO, 4YTO JMJI TEIUIOAJIEKTPOLICHTpalIel T.
CywmraiibiTa OCHOBHBIMU aTMOc(hepHbIMU BbiOpocamu siBiisitorest SOz 1 NOy. Ilpu atom Ha TOLI-1 B
TedeHue roaa BeIopockl SO, MOTyT cocTaBUTh 65,9%, a NO2 — 34,1% Bcex BHIOPOCOB.
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Oopazosanue cynvhamuvix aszpozoneii 6 ammocghepe 20p00os. BbIOPOCH pa3TUUHBIX
TEIIOOHEPTreTUYECKIX OOBEKTOB, CKAIUTMBasICh B aTMoc(epe ropoja, B3auMOJCHCTBYIOT MEXIY
co00il U C JApyrMMU BEIIECTBAMHU, THIPOIM3YIOTCS UM OKHUCISIOTCA MOJ BO3ACHCTBHEM BJaru u
KHCITIOpPO/1a BO3/IyXa, a TAKXKE COMHEUHOU paauanuu. [Ipoucxoaut npeoOpa3zoBaHue 3TUX BEIOPOCOB
B a3p030JIbHBIC YaCTHUIIbI, HOBBIE YPE3BBIUAITHO TOKCHUHBIE BerlecTBa. [IpuMepom nepexosa rasa B
XKHUJIKOCTh CIY)KUT KUCIOTHBIH M0kab. B aTom ciydae SO B Bo3myxe mpeBpamaercst B HoSOa.
Ponp SO, 3akimiouyaercst IJIaBHBIM 00pa3oM B TOM, YTO MPU €ro (POTOXUMUYECKOM OKHCICHHH
00pa3yroTCcsi HEOPraHUUECKHUE BEILECTBA U MEJIKO JIUCIEPCHBIE a’3pO30JIH, COCTOSILNE U3 KaleJeK
H,SO,. IpucyrcrBue B otkpeiToii atmochepe NHs u3 (NHy)2SO4 cayXuT yCKOPHUTEIEM HYKJICAIUH
OpPraHUYeCcKUX a’po30Jeid, oOpasyromux coeauneHus. [lpudyeM, ckopocTs mpeoOpa3oBaHUs HHOT/AA
COCTaBJISIET OT OJHOIO JIO HECKOJIBKUX MPOIEHTOB B Yac. JTO CBSI3aHO C PAaCTBOPEHUEM CEPHUCTOTO
raza B KalUIIX TyMaHa 3HAYUTENIHO OBICTpEE, YE€M OKHCIEHHE J0 CEPHUCTOIO aHTUIpUia B
razoo6pasHoMm coctostHur. OHO OOYyCIOBIIEHO T€M, YTO OOBIYHO B KAaIUISIX TyMaHa COJAepKarcs
HEKOTOPbIE MUKPOAIJIEMEHTHI 00JIa/IaloIINe KAaTaTUTUYECKUMU CBOWCTBAMH, U B UX IPHUCYTCTBUU
OKHCJICHUE MIPOUCXOUT O0Jiee MHTEHCUBHO [4].

Bbicokasi MHTEHCUBHOCTb COJIHEYHOW paguaiuu (B uroHe okoso 20 KKa/cM?), MEHAMAITBHO®
KOJIMYECTBO OCAJKOB, a TaK)Ke MPHUCYTCTBHE B BO3AYXE MPOMBIIUICHHBIX TOPOAOB AIMIIEpOHA
OKHUCJIOB a30Ta, 030Ha, YIJI€BOJOPOAOB U APYTrUX MpPUMECEH, B TEIUIbIH MEpUOJ roJa MOXKET
YCUJIUTh TPOLIECC OKUCICHHS CEPHHUCTOTO rasa. B atux ycmoBusix Bpems xku3Hu SO, MOXKeT
COCTaBJISITh HECKOJIBKO YaCOB.

AHanu3 JaHHBIX 3arps3HEHHs] BO3Ayxa ATIIepOHa IOKa3bIBaeT, YTO CpeIHEMEeCSYHbIe
MakcuMaibHbIe 3HaYeHHS SO, 1 SO4 MEXTy COO0H UMEIOT CIEAYIONTYIO SMITUPUICCKYIO CBS3b:

dso, = 0,084 ggq, +0,031

MaxkcuManbHble 3HAUYEHUS] IPUMECH adPO30JIsl CEPHOM KUCIOTHI M paCTBOPUMBIX CYIb(PaTOB B
ropojiax AIIepoHa MPEUMYIIECTBEHHO HAOIIOAIOTCSA B YTPEHHUE W BEUCPHUE YACHI TIPH CIIabOM
BEeTpe B IITWJIEBYIO MOTroAy. B Gonee unmcTtom Bo3myxe BpeMs KH3HU U mpeobpazoBanus SO, B
cynbdaTsel MOXkeT Kojebarbest oT 1 10 20% B vac [3]. B npuroponHoii 30He cpeHee OTHOIICHHS
SO, /ISO4 MmosxeT kosebaThest mpumepHo 1:1.

Ooépaszoeanue okucnoe azoma é ammocgepe 20p0o006. YCTaHOBIECHO, UYTO OKHUCIUTEIU
BPEIHBIX BEIIECTB B BO3JyX€ INPOMBIIUIEHHBIX IOPOJOB, B T.Y. O30H, SBIIAIOTCS HPOAYKTaMHU
peakiuii OKMCJIOB a30Ta M  yriaeBoAopoaoB. OCHOBHOE MECTO B 00pa30BaHUM O30HA OOBIYHO
OTBOJAT OKHMCJIaM a30Ta. B ecTeCcTBEHHBIX YCIOBUAX a30T BECbMa MHEPTEH M HE BCTYNAET B
peakuuio ¢ kuciopoaoM. Ho, mpu BBICOKMX TeMIiepaTypax, B pe3yJbTaTe CKUTaHUS TOILJIMB Ha
TEIIOIHEPTreTUYECKMX 00BEKTaxX 00pazyeTcsi 3HaAUMTEIbHOE KOJMUECTBO OKUCIOB a30Ta. CHavyana B
OCHOBHOM BbIzieNsieTcs OKHCh a30Ta NO, 3aTeM OHa JOBOJIBHO OBICTPO OKHUCIISIETC B aTMocepe 10
nByokucH azotra NOj. O6pa3oBaBIIMiics B IEPBON peaKIMu aTOMaépHBIﬁ KHCIJIOPOJ BECbMa aKTUBEH
U CYILIECTBYET OYEHb HEAOIro (Bpems >kKM3HHU ero mopsnaka 107c), Tak Kak, NPUCOETUHSETCS K
MOJIEKYJISIPHOMY KHCIOpOAY, 00pa3ys 030H. [lociennsas peakuus NpuBOIUT K YMEHBIIEHHIO 030HA
u nepexony NO B NO;. Ilpu OnaronpusTHBIX YCIOBHUSX O30H, W aTOMAapHBIA KHCIOPOJ,
B3aMMOJICHCTBYS C OpraHUYeCKUMHU COEIMHEHUSIMHU, OOpa3yloT OYeHb CHJIbHOE TOKCHYHOE
BemecTBo. B ropomax AmmepoHa ocHOBHas uacTb BbIOpocoB NOy NpHUXOAUTCS Ha JIOJIO
TETIIORJIEKTPOIIEHTPAJICH U aBTOTpaHCHopTa. Tak, MakcuManbHble 3HadeHus1 NO; B 1. CyMraibite
oTMeuaroTcst BOim3u aBTomaructpanu okoio TEILL-1, a B 1. baky B “UepHoM ropoje”, Okojo mocce
C MHTEHCHBHBIM JIBHKE€HHEM TpaHcnopTta. B mpeoOpazoBanuu NO; B atmocdepe 3HaUUTENbHAs
POJIb OTBOJUTCSI METEOPOJOTUYECKUM yCIOBUsAM. Tak, Ipy BBINAJACHUM OCaJAKOB B3aHMMOJEHCTBHE
BJIArY C JIBYOKHCBIO a30Ta MMPEBPAILAET €ro B a30THYIO KUCIOTY. OOpa3oBaBIIascs KUCIOTa BMECTE
C ocaJKamMM IIOCTylaeT B II0YBY, YTO IMPOBOAUT K OUYMILIEHUIO BO3J1yXa M YMEHBLICHHUIO
koHneHtpanuu NO; B arMmocdepe ropoma. Ha AmmmepoHCKOM MOJyOCTpPOBE TaKHUE YCIOBHUS
CO3/aI0TCsl B 3MMHE-BeceHHUE Mecslpbl. Ho, B 1eTHHE MecALbl KOJIMYECTBO OCaIKOB MUHUMAJIBHO, a
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BEJIMYMHA COJIHEUHOM CyMMapHOU })annam/m, JOCTUTAIOIIMM 3€MJIM, IMPEBBIIIAECT ONPEACICHHBIN
nmopor, omneHuBaeMbiii 0,5 Kaix/cM® MHH, YTO TPUBOAUT K YBEIWUYEHHIO KoHUeHTparuid NO;
(npesbiienue IIJIK B Heckosnbko pa3) B Bo3zayxe. B pabore [4] mpuBeneH aHaiu3 JaHHBIX
U3MEpPEHHIl B ropojax MPUMEPHO OJMHAKOBOTO YPOBHS Pa3BUTHUS U ObUIM pacCUUTaHbl CPETHUE
3HaYeHUs KOHIEeHTpauu NO; B 3aBUCUMOCTH OT WIUPOTHI. [loydeHHbIe pe3ybTaThl TOKa3bIBAIOT,
YTO 3arpsA3HEHUE BO3/1yXa 3TOM MPUMECHIO YBEIMYMBAETCS C CEBEpa Ha FOT.

bonpime 3HaueHHs MHTEHCUBHOCTH COJIHEUHOM pajMalii Ha ATIIEpOHE, ONpeIessionnuX
dboToxuMHUecKHUe MPOIecChl 00pa30BaHUs 030HA, MPUBOAAT K YBEIIMYCHHUIO YPOBHS 3arps3HEHUS
BO3J/lyXa T'OPOJIOB JIBYOKHCHIO a30Ta. Tak, HampuMmep B I.r. baky u CymraiibiTe cpegHeMecsyHble
MaKCHMaJIbHbIE 3HaueHHs KoHueHTpanuu NO; B Teruiblii nmepuoa roaa yBeauuuBaroTcs g0 0,50
Mr/M° | BBILIE. Hecmortpst Ha TO, uTo B . CyMraiibiTe KOJIMUYE€CTBO aBTOTPAHCIIOPTA MEHBIIIE, YEM B
r. baky, B ntone mecsie (1982) makcumanbHbie 3HaUYeHUs KOHIIEHTpauu NO; 31e€Ch MOBBIIIAIOTCS
10 0,52 Mr/m®. DTO MOKET NPOHMCXOAUTH 33 CYeT HAKOIUICHHS BHIOPOCOB BPEIHBIX IPHMECEil
TEIJIO3JIEKTPOLEHTPAJIEH B IUTUIIEBYIO IOTOAY, IPU MHTEHCUBHOM COJIHEYHOU paivalllH.

BrIBoabI

[To pe3ynbraram mpoBeACHHOU pabOTHI CIEAYEeT OTMETHTh, YTO B 3arpsI3HEHUE OKPYKaIOIen
Cpelbl TOPO/IOB BECOMBIN BKJIAJl BHOCST BBIOPOCH TEIIJIOIHEPTeTUUECKUX 00BEKTOB. ITU BHIOPOCHI,
CKaIUTMBasICh B aTMocdepe ropojia, B3aUMOJICHCTBYIOT MEXIy CO00M W IPYyrUMH BEUICCTBAMH,
TUAPOIU3YIOTCS W OKUCISIOTCS IMOJA BO3ACHCTBUEM BIIAarM M KHUCIOpPOJa BO3[yXa, a TaKxKe,
coyiHeuHOM pamuanmu. [Ipoucxonut npeoOpazoBaHHe ITHX BHIOPOCOB B a’pO30JIbHBIC YACTHUIIHI,
HOBBIE UpE3BBIYAHHO TOKCHUYHbIE BemecTBa. CylIeCTBYIOIIAas TEXHOJOTUS U COCTOSHHE
000py/IOBaHUS TEIJIOIHEPTETUICCKIUX OOBEKTOB HE MO3BOJISIFOT IMOJHOEC YMEHBIIICHUE 3HAYCHUS
3arpsi3HEHUs] OKpyskaromied cpeasl. [losTomy, mpu oObIYHOM pexkrMe paboThl ITHX OOBEKTOB,
BEITMYMHBI KOHIIEHTpAIM 3arps3HSIONIMX BEHIECTB U a’po30iiel B arMochepe B OCHOBHOM
OTIPECNAIOTCS METEeOpOJorHuYeckuMu QakTtopamu. Mcnonp3oBaHHE KpPaTKOCPOYHBIX MPOTHO30B
MOET TO3BOJIUTh YMEHBIIUTh BBHIOPOCHI B CPABHUTEIHHO KOPOTKHE TMEPUOABI BPEMEHH, KOTa
HaOMOIal0TCs HEOIaronpUATHBIE MOTOAHBIE YCIOBHUS, OINpPEACSIONINe KPUTHYECKOE - OMacHOe
3arpsi3HEHUE BO3Ayxa ropojoB. [lomyueHHbIE pe3ynbTaThl UMEIOT MPAKTUYECKOE 3HAYEHUE, U
MOTYT OBITh UCIIOJIb30BAHBI PU OPTaHU3AIMK PA0OT MO KOHTPOIIO HaJ 3arpsi3HEHHEM aTMOC(hephl.
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XULASO
. _ TI.D.Agayev, D.Q.Siileymanl, A.A.Babasova o
ATMOSFERIN CIRKLONMOSINDO ISTILIK ENERJI OBYEKTLORININ ROLU

Acgar soslar: sonaye sohorlori, istilik enerji obyektlori, havanin ¢irklonmasi, aerozol
hissaciklori

Bu moqalodo istilik energetika obyektlorinin otraf miihitin ¢irklonmosindoki rolu nozordon
kecirilib. Biitiin bu monbalorin tullantilart sohor atmosferindo yigilaraq, 6z aralarinda vo digor
maddolorlo garsiligh tosir gostorarak, onlarin aerozol hissaciklorine ¢evrilmasna sobab olur. Belo ki,
movcud texnologiyalarda doyisikliklor ¢cox baha basa golir, ona goro do meteoroloji soraitdon asilt
olaraq lazimi mohsul almaq {g¢ilin atmosfero zororli maddolorin atilmasini tonzimlomok
mogsadouygundur. Alinmis naticolorin praktiki ohomiyyati var vo onlar atmosferin ¢irklonmasino
nazarat iizrs islaorin togkili zamani istifads edilo bilar.

SUMMARY
T.D. Agayev, D.Q. Suleymanli, A.A. Babashova
THE ROLE OF HEAT AND POWER ENERGETICS FACILITIES IN
ATMOSPHERE POLLUTION

Key words : industrial cities, heat and power facilities, air pollution, aerosol particles.

This article considers the role of heat and power facilities in environmental pollution.
Emissions from these sources accumulating in the atmosphere of the city , interact with each other
and with other substances. There accurs conversion of these emissions into aerosol particles . So to
change the existing technologies are very expensive, it is advisable to obtain the desired products to
control the emissions of harmful substances , depending on the meteorological conditions. The
obtained results are of practical value , and they can be used in the organization of work on the
control of atmosphere pollution.
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YUKSOK HOSSASLI XOTTi YERDOYiISMOSIi OLAN VIRTUAL
TUTUM VERICIiSi

Acar sozlar: tutum vericisi, diferensial giiclondirici, dielektrik niifuzlugu, korpii sxemi,
kondensator, elektrod, mikroprosessor

Son illards xatti yerdoyismasi olan tutum vericisinin korpii sxemi ¢ox genis yayilmigdir. Sokil
1.1-do xatti yerdoyismasi olan tutum vericisinin korpii sxemi verilmisdir.

Verici 6z aralarinda d mosafasi olan paralel yerlogon iki qrup miistovi elektrodlardan togkil
olunmusdur. Tutumu artirmaq {i¢iin elektrodlar arasindaki mosafo kifayst qodor kigik olmalidir.
Torponmoz elektrodlar qrupu dord odod, horokot edon elektrodlar qrupu iso iki adad diizbucaqli
elementdon ibarotdir. Alt1 odod elementlor eyni dl¢liyo malik olub, kenar torsfinin 6lgiilori b-yo
borabordir.

Tutum vericisinin xattilik intervalin1 artimagq ti¢iin har bir elementin hondasi dl¢iilorini imkan
daxilinds boylik gotiirmak lazimdir. Bu halda, bir qayda olaraq, materialin mexaniki moéhkomliyi
osas rol oynayir. Torpanmoaz elektrodlar qrupun doérd adod elementi 6z aralarinda naqillo elektriki
carpaz birlogdirilir ki, bu da tutum sxeminin korpii néviinii yaratmaga imkan verir.

Korpii sxeminin diaganallarindan birino 10® Hs tezlikli sinusoidal doyison gorginlik verilir.
Diferensial giiclondirici horokot etdirilon elektrodlar arasinda yaranan gorginliklor forqini
giiclondirir. Giiclondiricinin ¢ixis siqnali sinxron detektorun girisino daxil olur. Bir-birindon
miioyyon mosafodo (d) yerlogsmis iki paralel miistovi I6vhonin tutumu, torponmoz 16vhonin
qarsisinda yerlogmis harakot etdirilon 16vhonin miisyyon sahasine miitonasibdir.

Sakil 1.1 b-da xatti yerdoyismasi olan tutum vericisinin ekvivalent korpii sxemi verilmisdir.

Mexaniki yerdoyismo X =0 halinda torponmoz qrup I6vholori ilo horokot etdirilon qrup
16vhalarinin garsiligh ohato sahalori eyni oldugundan, korpii sxemindoki kondensatorlarin tutumlart
eyni olub asagidaki diisturla toyin edilir [2]

C1:C2=C3:C4=%b-% 1.1.)

burada g — havanin dielektrik niifuzlugu, d-torpenmoz vo horakot etdirilon qrup elektrodlar
arasindaki hava mosafosi, b-elektrodlarin eni, L-iso uzunlugudur. Beloliklo, x=0 halinda korpii
sxemi miivazinat halinda olacaqdir vo onun ¢ixisinda, yoni P vo Q elektrodlart arasinda gorginlik
sifra borabar olacaqdir.

x yerdoyismo halinda torpanmoaz vo harokat etdirilon 16vhalorin qarsiliqh ohato sahosi doyisir
va buna uygun olaraq kondensatorlarin tutumu asagidaki diisturla tifads edilor:

&b L
C, =C, =%(E+x); (1.2)

&b L
C,=¢, = %(E -x);  (1.3)
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Horokot etdirilon elektrodlar qrupu X godor yerini doyisdikdo kondensatorlarin tutumlarinin

doyismasi naticasindo korpili sxemi miivazinat halindan ¢ixir, noticods diferensial giiclondiricinin
cixisinda elektrik signali yaranir.

XIS

Sinxrodetektor

CIXIS

i b)

Sokil 1.1. Paralel miistovi 16vhali tutum vericisinin korpii sxemi:
a) elektrodlar qrupunun qurulusu; b) ekvivalent korpii sxemi.

Kondensatorlardaki itkini nozors almagq {igiin onlara ardicil miigavimot qosulur (sok. 1.2) vo
¢ix1s signallart MP-do emal edilir.
Korpii gollarmin tam miigavimati;
Z, =R — X; Zy=Ry— jX3;
Z,=R, - jX_,; Z,=R,— jX. . olur. 1.4)
Korpii sxeminin a-b diaqonalina doyison gorginlik U, digor diaqonalina isa mikroprosessor
(MP) gosulur (onun giris miigavimati Rg qobul edilir).
Korpii sxeminin miivazinat halinda
2,-2,=2,-Z, (L5)
Horokot etdirilon 16vholorin X xotti yerdoyismosi naticosindo korpiiniin miivazinoti pozulur,
mikroprosessorun giris dovrasindan I corayani axir. Onun ifadasi [1]-do verilmisdir.
— Z,-23-2,-2,

| =U . (1.6)
Ro(Zy+Z,)(Zy + Z3) + 2, Z,(Zy + Z3) + Z,Z5(2, + Z,)
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Sokil 1.2. Real korpii sxemi

Qida gorginliyi sinusoidal doyison olub, amplitudu U=30V, mikroprosessorun giris
miigavimati R0:1030m va eloca do R1=R»=R3=R;=100 Om qobul edilir.

Sokil 1.1 a-da verilmis sxemdo 16vhalarin (elektrodlarin) handasi dlgiilorini b=4sm, L=4sm vo
paralel 16vholor arasindaki hava masafosini d=1mm halinda korpli sxeminin qida gorginliyi tezliyi
f=10° Hs oldugda kondensatorlarin miiqavimati onlara ardicil qosulmus aktiv miiqavimotlordon ¢ox
boyiik oldugundan R;=R,=R3=R,=0 gobul etmok olar. Bu halda coroyanin qiymoti (1.6) ifadssi ilo
toyin edilir.

U 17 . s
R 2[ jx-107] 1L.7)

MP-nin giris dovresine verilon gorginlik, yoni korpii sxeminin ¢ixis gorginliyi Ug=IRo

oldugundan (1.7) ifadesindon aliriq.

1, . .
U, =1-Ry=U -E(—jx-lO ) (1.8)

U=30V oldugundan ¢ixig gorginliyinin miitloq qiymati Uglx,:15x~10'4,v=1,5-x ,mV
olacaqdir.

C; vo C3 kondensatorlarinin (sokil 1.1.)miiqavimatlori xatti yerdoyismo X uygun olaraq
doyisir. Naticada korpii sxeminin hassaslig yiiksalir.

Son illor MP-lorin totbiqi ilo virtual cihazlara daha c¢ox istiinliik verilir. Virtual 6l¢ii
cthazlarmin is1 program tominatinin komayi ilo MP-do yerina yetirilir. Virtual tutum vericisinda
masalonin halli ti¢iin Delphi programlagdirma dilindan istifade olunmusdur.

program Projectl;

uses
Forms,
Unitl in 'Unitl.pas’' {Form1},

{$R *.res}

begin
Application.Initialize;
Application.CreateForm(TForm1, Forml);

Application.Run;
end.

unit Unit1;

interface
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uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Dialogs, StdCtrls, Buttons, ExtCirls;

type
TForm1 = class(TForm)
Imagel: TImage;
QRAFIK: TBitBtn;
procedure QRAFIKClick(Sender: TObject);
private
{Private declarations}
public
{Public declarations}
end;

var
Form1: TForm1;

implementation
{3R *.dfm}
procedure TForm1.QRAFIKClick(Sender: TObject);
var
Y, X: real;
begin
Y:=1.5%X;
Imagel.Visible:=true;
end;
end.

(1.8) ifadesina asasan vericinin ¢ixis xarakteristikasi, yani Ug,=f(x) asililig1 toyin edilir.

Xmm 0 2 4 6 8 10
Usmv 0 3 6 9 12 15

15| Ugutmv

12

H, mm
2 4 & 2 10
Sokil 1.3. Vericinin ¢ixis xarakteristikasi
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Yiiksok hossasli xotti yerdoyismoasi olan virtual tutum vericisinin todgiqinde miioyyan
naticalor alinmisdir.

1. Xotti yerdoyismoasi olan paralel miistovi 16vhali tutum vericisinin korpii sxemi tortib
edilmisdir.

2. Horokot etdirilon l6vhalorin yerdoyismasi halinda kondensatorlarin tutumlarmin vo
miigavimatlorinin doyismosi toyin edilmis, buna goéro do korpli sxeminin miivazinot halindan
¢ixmasina uygun olaraq ¢ixis gorginliyinin doyismasi toyin edilmisdir.

3. “Delphi” programindan istifado etmokls vericinin xarakteristikasi ¢ixarilmigdir.
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PE3IOME
HM. Kazumoe , A.A. FOcugos, L. P.Pacumos, P./[>ic. Mameoosa
BUPTYAJBHBIMA EMKOCTHOM JATYMK C MOBBIIIEHHBIM
YYBCTBUTEJBbHBIM JUHEWHBIM HEPEMEIIEHUEM

Knwoueswie cnoea: emxocmuoul 0amuux, ouggepenyuanbHulii ycuiumeins, OUIIEKMPUYECcKas
NPOHUYAEMOCMb, MOCMOBAS CXeMA, KOHOEHCAMOop, 2NeKMpPOo.

B cratee paccmarpuBaercss NMPUHLMI JEHCTBUS BUPTYaIbHOTO €MKOCTHOTO JaTyhKa C
MOBBIINIEHHBIM ~YYBCTBHUTEIBHBIM JIMHEWHBIM TnepemenieHueM. OmpeneneHo aHaIuTHYECKOe
BBIPa)KEHUE BBIXOIHOTO HAPSKEHMSI, 3aBUCSILET0 OT JIUHEHHOT0 MepeMelieHusl.

C ucnone3oBanueM mporpammsl «Delphiy onpenena xapakTepucTrka qaTynka.

SUMMARY
N.M.Kazimov, A.A.Yusifov, Sh.R.Rahimov, R.J.Mammadova
VIRTUAL VOLUME SENSOR WITH HIGH SENSITIVITY
LINEAR MOVEMENT

Key words: volume sensor, differential amplifier, dialectical penetrability, bridge circuit,
capacitor, electrode.

In the paper principle of virtual volume sensor with rising sensitivity linear movement is
considered. Analytical formula of output voltage depending on linear movement is defined.

Using software of “Delpi” characteristics of the sensor is defined.

Daxil olma tarixi: ilkin variant: 26.05.2014
son variant: 15.07.2014
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N3MEHEHUE OB BEMA I1OJIOT'O 3JIVIMIICOUJAJIBHOI'O
TEJIA ITPU KOPPO3UU

Kniwouesvie cnosa: usmepenue, kopposus, eMKoCmb.

Bgeoenue. 13BecTHO, UTO €MKOCTh MOKHO IPEICTABIATh KaK HEKOTOPOE TEJIO C MOJOCTHIO.
[Ipu sTOoM 00€ OrpaHMYMBAIONINE IMOBEPXHOCTH MOTYT OBITH TIOABEPKEHBI KaK CHUIOBOMY
BO3/CHUCTBUIO, TaK U JICHCTBUIO OKpYysKarollel cpezpl. Ecin eMKoCTh MCIoNb3yeTcs A XpaHEHUs
KaKoro-aubo arpecCUBHOIO BEILIECTBA, TO BHEIIHSS IMOBEPXHOCTb, XapaKTEpU3YyIOLlee TeIo U
BHYTPEHHSS, XapaKTepHU3yIollas MOJOCTh, MOJBEPKEHbl KOPPO3uu. Takue eMKOCTH BCTPEYaroTCs
IpY XPaHEHUH U TPAHCTIOPTUPOBKH MPUPOIHOTO rasa.

Koppo3us MoXeT MpUBOAUTH K PA3IMUHBIM ITOCIEACTBUSAM, B YACTHOCTH, K IOBEPXHOCTHOMY
u3Hocy. B 3ToM ciydae, U3MEHSIOTCS reOMETPUUECKUE MTapaMeTphbl IOBEPXHOCTEH, ClIe0BATENbHO,
IPOMCXOIUT M3MEHEHHe o0beMa Tejda BO BpPEMEHHM. AHalIM3 3TOr0 M3MEHEHHs HEOOXOJUM INpHU
POCKTHUPOBAHUH, TIPU HCCIEIOBAHUU JOJITOBEYHOCTH, NMPHU ONTHMH3ALUU U T.I. MHOTHX BHUIOB
KOHCTPYKLIMHM, BCTpedarolmxcs B HedrerazoqodbiBatonieid u HedrerasonepepadarbiBaromien
NPOMBIIIJICHHOCTH H IPYTHX OTPACIIAX TEXHUKH, 00BEKTHI KOTOPBIX KOHTAKTHPYIOT C arpeCCHBHOMN
cpenou.

s omnpeneneHuss U3MEHEHUsT oObeMa Tena, IOABEPKEHHOTO0 KOPPO3MH, HEOOXOAUMO
paccMOTpeTh KOHKpEeTHoe Teno. B jaHHOW cTaTbe paccMaTpHBaeTCsl SJUIMIICOMJAIBHOE Tello,
MOJIOCTh KOTOPOT'O TaK)K€ OMHUCBIBAETCS 3JUIMIICOMAOHN, (POKYChI KOTOPOTO MOTYT HE COBIAAATh C
(okycamMu BHEIIHEro >umMIcouja. B gacTHOCTH, 3IUICONabl MOTYT ObITh chepaMu C €TUHBIM
HeHTpoM. B 3TOM cnyudae paccmarpuBaeMoe Teno SBIseTcs cpepudeckol 00O0JOUKOM, eciH
TOJIIIMHA €€ sBJIseTcs Mayod BenuunHOW. OueBHIHO, YTO TaKOe TEJIO0 MOXET ONMCHIBATH
pa3IUYHbIE SJIEMEHTHI KOHCTPYKIHMH, T.K. DJUIMIICOMJA SBIsETCS 0000IIeHHeM cdepbl, IIIUIca
BpalleHus M T.I. [Ipeanosio’kuB, 4YTO OTrpaHUUYMBAIOIIME IMOBEPXHOCTHU Teja, HMOJABEPKEHHOMY
MOBEPXHOCTHOMY KOPPO3MOHHOMY H3HOCY, LENbI0 CTaTbHU SBISETCS OINpeAeSieHue H3MEHEHUS
o0beMa Tela BO BpeMEeHH.

Ilocmanoséka  3a0auu. PaccMOTpUM  T€nO, OrPaHUYEHHOE JIBYMs  3aMKHYTBIMH
noBepXHOCTAMHU. IlycThb BHEWIHSAS TOBEPXHOCTh, OrPAaHUYMBAIONIAS BCE TEJNO, SBISETCA
AITUTIICOUIOM, KOTOpPOE OIMCHIBAECTCA CIEAYIOLUIUM ypaBHEHHUEM B IPOCTPAHCTBEHHOH CHCTEMeE

KOOpJAUHAT:
2 2 2

X y z

RZ 2 + 2|2 + 2.2

ol Roly 1G
rie Rya . Ryb, R)C - momyocw, coorBercTBeHHO, BIONb oceit X, Y, Z; R, - Hekoropas

~1 (1)

Oe3pasmepHast BenwumHa. Ilpm @ =b =C, ypaBHenme (1) ommcwBaer cdepy pammyca R, 3
(oTcroma BUIEH TEOMETPUYECKUI CMBICH BenuuuHbl R, ). Ecim npuHATE OOHO W3 paBEeHCTB
a=b=c, a=b=c, a=b=#c, 1o ypaBuenne (1) ectp moBepxHOCTb BpameHus. IlycTb

BHYTPCHHAA IMOBEPXHOCTH, OrpaHUYHBaromias IIOJOCTb, TAKKC SABJIACTCA SJIIUIICOUOIOM, KOTOpBIfI
OMUCBIBACTCA CIICAYIOIINUM YPABHCHUCM!
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2 2 2
(x-a)” (y-b)" (z—¢)" _
2.2 T 2 bz + 2.2 =1 (2)
Rozaz Roz 2 Rozcz
Tace a, b, C- KOOpauHaThl CMCHICHHOI'O LCHTpaAa JJIIMIICOMIa (OCTaJ'IBHBIC BEJINYMUHBI aHAJIOTNYHbI

BbIIEBBEACHHbIM). Ecn a=b=c=0, a =b=c, a,=b,=c,, To ypasmenus (1) u (2)
OIHUCHIBAIOT cepryeckyro 000JI0uKy TonmuHOi Ry —R,a, ¥ BHyrpeHHHM pamuycoM R.a,.

[Tapamerps! ypaBHenwit (1) 1 (2) JOIKHBI yAOBICTBOPSTE HEPABEHCTBAM, HCXOAIIMM U3 YCIOBHS
He TIlepecedeHus pacCcMaTpuBaeMbIX —ToBepxHocTeil: Rja >R,a,+a, Ryjb>R,b,+b,

R01C1> R0202+C'

[TpenmosnokuM, 4YTO STH IOBEPXHOCTH HAXOAATCA IOJ JEHCTBUEM arpecCUBHBIX CpEl,
NPUBOAAIIMX K KOppo3ud. B 1aHHOW cTarbe Mpeanosiaraercsi, 4YTO KOPPO3MUS SBIISETCS
MOBEPXHOCTHOM, T.e. HeT Auddy3un cpen B Teno. Kpome TOro, Kopposus NPUBOIUT K HU3HOCY
MOBEPXHOCTH, T.. K M3MEHEHHIO (BHEUIHSAS TMOBEPXHOCTb YMEHbBIIAETCS, BHYTpPEHSSA -
YBEJIMUYUBAETCS) IUIOLIAAN MOBEPXHOCTH. [IpriMeM 3TOT M3HOC PABHOMEPHBIM IO MOBEPXHOCTH.
Torma, B pe3yabTare KOppo3ud, ¢opMmMa IMMOBEPXHOCTEH COXPAHSIOTCS, T.€. OHU OCTAIOTCS
AIUTMIICOUJIAMHU, HO W3MEHSIOTCS 3HaueHus mnoisyoced. Ilpeamonoxum, 4Tto 3T M3MEHEHUs
O/IMHAKOBBIE, T.€. IMOJYOCH B IPOLECCE KOPPO3UU OIPEHCISIOTCA CIEAYIOIUMHU BEJIUYMHAMU:

Ra,Rb,Rc, (i=12), rne R =R (t) - BenuuuHbI, OompenesOmMUe U3MEHEHHS 3JUIMICOUIOB.
Ormernm, uto R =R, mpu t=0 - Bpems mporecca kopposun. Takum 06pa3zoM, eciy 10 Hayana

KOPPO3UH OTPaHUYMBAIOIINE TOBEPXHOCTH OMpeesunch ypaBHeHusiMu (1) u (2), To B mpoiiecce
KOPPO3UH OHHU OMPEICIISIOTCS CICAYIONUMU ypaBHeHUIMH [1]:

'S y’: z° (x—a)®  (y-h)*  (z—c)?
7.2 T one T o2 T RZg2 + RZD2 + R2c2 =1 ©)
Ra;, Rb° R 2, 20 2C;

N3menenus R, Bo BpeMeHH NMPHBOAAT K M3MEHEHUIO 00beMa Tena V B mponecce KOPPO3HHL.

Onpenenym 3aBUCUMOCTb 3TOI'0 U3MEHEHHUSI BO BPEMEHHU.
Pewenue 3a0auu. Vickomas 3aBucumocts V =V () BerumcisieTcst U3 ypaBHeHHs u3HOca. Tak

KaK IMpOoIeCCChbl KOPPO3UH, IMTPOUCXOAAINHNE HA MTOBEPXHOCTUAX, HE 3aBUCAT APYT OT Apyra, TO

2
ﬁ: %, V=V, npu t=0 4)
ot oot
e a—t' - H3MeHeHHe o0beMa, BBI3BAHHOE KOPpPO3WEil Ha IOBEPXHOCTH S,, S, - BHENIHSA

IMMOBCPXHOCTD, SZ - BHYTPCHSSI NOBEPXHOCTD, VO - HavaJlbHBIH 00BEM Tenma. B cjIydae, Koraa
U3MeHEeHHe 00beMa Tella OIPEACIIACTCA IMMOBCPXHOCTHBIM KOPPO3UOHHBIM U3HOCOM, IIPOUCXOAAIITUM
Ha 9aCTH MMOBCPXHOCTH, OFpaHI/I‘—II/IBaIOHIeﬁ TEJI0, UMEEM CIICAYIOIIYIO 3aBCUMOCTD:
oV, ov,
| — 1
N [ Higg
ot ot

Si(t)

(5)

oV,
rac a—t' - CKOpOCTB HOBCpXHOCTHOI/I KOHLICHTpaI_[I/II/I BEIICCTBA TCIa, BCTYHI/IBIJ_IGTO B peaKumo, T.C.

00beM BEIECTBA, HAXOAAIIErOCs Ha €IMHUIIE IUIOMAAN TOBEPXHOCTU S;, BCTYNUBIIETO B PEAKIHIO
3a equHULly BpeMeHu. [Ipu Hanncanuu ypaBHeHus (5) npeanonaarajioch, 4T0 KOPPO3Usl IPOUCXOAUT
BJIOJIb HAIpaBJICHUA HOPMAIH K MOBEpXHOCTH S;. EciaM M3HOC MPOUCXOIUT paBHOMEPHO, T.€. HE

3aBUCHUT OT KOOPJMHAT TOYKH MTOBEPXHOCTH, TO YpaBHEHHUE (5) ympoIaeTcs CeIyronmmM 00pa3oMm:
oV, ov
1

Zhi_Zhig 6
ot ot ©)
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Jlns pemieHust 3TOr0 YpaBHEHUS HEOOXOIMMO KOHKPETHU3UPOBATh BEITUYUHY %
NPOCTEHIIEM Ccllyyae IPUMEM, YTO CKOPOCTh KOHLEHTPAIMH JJIsl 00enX MOBEPXHOCTEH MMOCTOSHHA,
T.C. % =Ky, rae K, —const. Ormerum, uro npu i=1 BenuuuHa K, oTpuuarenbHa, a npu i=2
- II0JIO’KUTENIbHA. DTH BEJIMUYUHBI 3aBUCAT OT (PU3UKO-XUMHUECKUX CBOMCTB Iapbl MaTepuaa Tena -

cpena (mostomy, B obmem ciydae, [Kgy|#|Ky| ). Bo3MoxHOCTh eme OIHO IpeICTaBICHUE

OV . o
BCIIMYHNHEI 8_'[I: CKOpPOCTb HOBerHOCTHOI/I KOHIOCHTpAaIuu IJis1 06CI/IX HOBerHOCTeI/I, O6paTHO

v;

IIPONOPUMOHAIBHA IUIOIAAU IIOBEPXHOCTH, T.€. EzK-—, rae K; - IOCTOsHHAs BEJIWYMHA,

1
i
a”anornyHas K. s 9TuX cityuaeB ypaBHeHHUE (6) MOJKHO Iepenucars ciaeIyomuM oopasom [2]:

oV, oV,
—L=KyS ;  —h=K, 7
8t 0ivi at ( )

[TocnenHee ypaBHEHHE UMEET CIIEAYIONIEE PELICHHUE
V=V +Kit 5 V=V, —Kit 5V, =V, + Kot (8)
M3BecTHO, 4TO 00BEM DIUTHIICOH A BBIYUCISIETCS 110 (OpMYIIe:

3 3
Vi ZﬂﬂRisaibiCi zﬂ”R_igaibici [ B Voi
3 3 Ry Ry
Torna ocHOBBIBasICh Ha paBeHCTRBE (8), ciiemyeT

1 1 L .
3 3 = 5
Rl(t) = ROl(l_ ﬁt} = ROl(l_ #J ’ Rz (t) = Roz(l‘l'&tj?’ = R02[1+_ 2K2t J (9)
Vor ArRuabG Voz 47R5,8,0,C,

V(1) =V (1) —V,(t) =Vo, — Voo — (K + Kt =V — (K + Kot
Jlns pemieHus epBoro ypaBHEHUs CHCTEMBI (7) yCTaHOBUM 3aBHCUMOCTb Mexay V, u S;. U3

(bopMyIIbl ISl ONIpeieeHHs TIOMAAN IOBEPXHOCTH AJUTUIICOUIA CIIETYET:
1

Si(t)=4n[§[<aai)p (RB)" +(R&)?-(RG) + (R’ -(Ribi)"ﬂ"

Ecmu B3sate p=16075 (Knud Thomsen), To MmakcumanbHas OTHOCUTENbHas OLIMOKa OyIeT
paBHa 1,06 %. {151 mpocTOThl MOXHO NpUHATH P =2 wiu naxe p=1. [IpeoOpa3zyem npuBereHHYIO
3aBHCHUMOCTbH CIIEYIOIIUM 00pa3oM:

el 2
R’ [1 » (R
si(t)=4n¥[§[(aai)p-(Ribi)P+(Riai)P-(Rici)p+(Rici)p-(Ribi)"]} =[R—'J S
i 0i
YuureiBas Belpaxkenue i V, (t) moayyaem:
VAT 22
S; (t) = Sqi | = SoiVoi °V;®
Voi

Torna nepBoe ypaBHEHHE CUCTEMBI (5) IPUMET BUJ:
2 2

oV, N3
= K, SV, 3V, 3
8’[ 0i~0i Y 0i i

HJIN TTOCJIC HHTCTPHUPOBAHUA

: 2 ) Sy 1.)
Vi (t)=[VO? + KiSoiVoi ° §tJ =Vo{:|-’L Koi V_Olg J

0i
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3 3
Sop 1 S 1
V,(t) =V01(1— KOlv_Ol'étj : vz(t):voz(1+ Koz%'gtj (10)

01 02

Jns  ompeneneHuss R, depe3 TreoMeTpUYECKUE IIapaMeTpbl IIOBEPXHOCTEH IPOBEAEM

ciemyromme npeoOpa3oBanus, npuHsiB P =1:
-1

Vo I 3 3 Roi abc
Tor;[a BCJIMYHHBI OIIPEACITIAIOTCA CIICAYIOIINMHA BBIPAKCHUAMMU:

R,(t)= Rm(l— Kot .LMJ |

Ro1 3abc
1 ab,+a,c,+hbc
R, (t) = 1+ K t.— 22 272 272 | 11
2() ROZ( 02 R02 3a2b2C2 j ( )
Sy, 1.) s, 1.\
V(t) :VOl[l_ KOlV_ZEtJ —V02£1+ KOZV—ZEEtJ

[Toryuennsie 3aBucumoctd (9) u (11) mMO3BONSAIOT oOmMpeAenuTh H3MEHEHHs o0beMa U
TreOMETPUYECKUX MTapaMeTPOB TejIa B IPOIEcce KOPPO3UH.

Ananuz  pewenusn. Ecim  cKOpOCTh  TIOBEPXHOCTHOW  KOHIICHTPAallMd  OOpaTHO
IPONOPIHMOHATFHA TUIOMIAAN TTOBEPXHOCTH, TO M3MEHEHHE 00BbeMa Teja BO BPEMEHHU 3aBHCHUT OT
HAYaJIbHOTO €ro 3HaveHus. Eciau CKOpOCTh TOBEPXHOCTHOW KOHIICHTPAIIMKM ITOCTOSIHHA, TO
U3MEHeHHe o0beMa Tella 3aBUCHT OT HAYalbHBIX 3HAYEHHWH 00beMa M COOTBETCTBYIOILEH eMy
TUIOIAHM TOBEPXHOCTU KaXKIOW U3 YaCTeH Tea.

Hccnenyem 310 pasnuuue Ha KOHKPETHOM IpUMepe Koppo3uu nojoro mapa (puc.l). Ilycts

BHENIHSAS TIOBEPXHOCTH €cTh cepa pamuyca Rya,. Torma vngnRglaf ;S =4rRial.
[TpeanonoxumM, 4To map UMeeT CPEpUYECKYHO IMOJIOCTb. Toraa BHYTPEHHssS MOBEPXHOCTh €CThb
chepa paguyca Rya,, Ipuuem v02=§7zR§2a§, S, =47R%a%. Tlpu 5TOM LEHTPHI BHEIHEH M
BHYTpEHHEHN c(hepbl HE COBNAAAIOT; OHU HAXOJATCS JIPYT OT Apyra Ha pacCTOSHUM a BJIOJIb OCH X.

A

Ry
R02a2

\

N

——

<% >

a

Puc.1. Pacnonoxenue chepruveckoit mojJoCTH B mape

Ecin ckopocTh NOBEpPXHOCTHOM KOHLIEHTPALIMM 3aBUCUT OT S, TO, OCHOBBIBasCchb Ha (9),
cienyer

3 3 3 3
R(t)=R,[1-— > Kt| : R(t)=R,|1+—> K.t
1() Ol( 47ZRglaf lJ 2() 02( 4ﬂR(:)32a;2), ZJ
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4r
V() = (Real - Ra3)- (K, + Kot (12)
Ilony4yeHHbIE COOTHOILIEHUS HMEIOT CMBICHI IIPU YCIOBUHU LEJIOCTHOCTH KOHCTPYKUHH. B

paccMaTpuBacMOM CIIy4ae LEJIOCTHOCTh IIapa HAPyIIAeTCs B TOYKE A/, KOrJa B HEH IPOMCXOIUT
nosHbIi u3Hoc (puc.l). Oto ycnosue umeer Bua: Ra =a+R,a, , nim

1 1

ROlal(l—%T =a+ R02a2(1+ %}3 (13)
AR5 47R5,85

W3 sToro ypaBHEHHS OIpeAesseTcs] BpeMs IEeIOCTHOCTH Teja NMpU KOPPO3HMOHHOM H3HOCE.

Ecnmu a=0, TOo Bpemsi [IEJIOCTHOCTH TeJa COBIIAJaeT CO BpeMEHeM IoyHoro u3Hoca tena (V =0).

Ecim a=#0, 10 ocraBmmiicas obvem Tema V, =0 (BenmumHa V|, XapakTtepusyer o00beM

HEHCIIOIb30BaHHOIO Marepuala KOHCTpyKuuM). Benmnmumna V, onpezpensercss u3 ClexyroLiero

YpPaBHECHUS:
1 1
_ 3 B 3
N PO VAV L Y (VS AV | Y
Vo, K, +K, Vo, K, +K,

Ecam cxopocTh TOBEPXHOCTHOM KOHIIEHTPAIIMHM IOCTOSIHHA, TO, OCHOBBIBasch Ha (11),
clemyer

Ry(t) = Ro{l_ Koat Rl j » Ry(t) = Ro;{l+ Koot R ! j

018 028

3 3
A 5 4 1 Az 13 3 1
V({t)=—Rya (1_ Kot —j —— Rpa;| 1- Koyt
3 Roidy 3 Roo2s
BpeMSI LEJIOCTHOCTHU TEJIa OIIPCACIACTCA U3 CIICAYIOUICTO PABCHCTBA:

1 1
ROlal{l— Kot ] =a+Ry,a, (1+ Koot J
Roi&y Roo@,

1581051
1

Koy + Koy
OcraBiasics yacTb 00beMa Tesla HaXOAUTCS U3 CIAEAYIOLIEro ypaBHEHUS:
3 3
v, =V01{1— Koi  Rod —a—Rpa, j _Voz(l"' Koz  Rp@—a-Rya, J (15)
Ko + Koy Roidy Koy + Koz Ro28,
Jlia cpaBHeHMs BelW4uH, HalaeHHbIX U3 (14) u (15) , BBoAsTCA cienytoue O0e3pa3mMepHble
BEJIMYMHBIL:

3
V—k=7 : \@=(MJ =5, (B<1); L=06,(1>oz+ﬂ); &zKo ; —2=K
Vo Vo Roi&y Ro1dy Ko1 Ky

t “(Rosa —a—Rp;3,) .

. K

Torna pasenctsa (14) u (15), COOTBETCTBEHHO, IPUMYT CIEIYIOIINNA BUI:

1 1
1 3 K 1 138
[“m'(”‘“"s)}sz‘)‘*ﬂ{l‘m(l?”lﬁﬂ |

3
I P T = P UL
n{l oK, -« ﬂ)} ﬁ{u“K ﬂ(l a ﬂ)]

Ha puc. 2 npencraBnensl 3aBUcUMOCTH ¥; (y,- u3 ypaBHenus (14), y, - u3 ypasuenus (15))

OoT & mpu ciaenyomux 3HadeHusx: K, =K=1; =05
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W3 rpaduka cinemyer, 9To MOCTOSTHCTBO CKOPOCTH MTOBEPXHOCTHOM KOHIICHTPAIIMKA IPUBOIUT K
YBEJIMYEHHUIO OCTABILEroCs M0CJIe 3aBEpLICHNUs KOPPO3UU 00beMa Tea.

Bwieoowi. B pabote paccMaTpuBaeTcsi IMOBEPXHOCTb KOPPO3UOHHBIH HM3HOC IOJIOTO
UIMIICONA. B cilydae paBHOMEPHOTO U3HOCA, HAWIEHBl U3MEHEHUSI T€OMETPUUECKUX I1apaMETPOB
OrPaHUYMBAIOLINX IIOBEPXHOCTEH M H3MEHEHHE o00beMa Tejla B IPOLEcce KOPPO3HU. OTH
3aBUCHUMOCTH OIIPENETEHBl M JBYX BapUaHTOB H3HOCA: KOrJa CKOPOCTh IIOBEPXHOCTHOM
KOHIEHTpAalluu 00paTHO MPONOpPLHOHAIbHA IUIOMIAJM TOBEPXHOCTHM M KOIJa 3Ta CKOPOCTh
nocrosiHHa. Ha mpuMepe mosoro mapa moka3aHo, YTO IOCTOSHCTBO CKOPOCTH IOBEPXHOCTHOM
KOHIEHTPAllUU IPUBOANT K YBEIMUEHUIO OCTABILErOCs MOCIE 3aBEPIICHUs KOPPO3Un o0beMa Tea.
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1. Kparensckuii M1.B. Tpenue u uznoc. M., Mammnoctpoenune, 1988, 478 c.
2. 'yrman O.M. MexaHOXMMUHU METAJIJIOB U 3allluTa OT Koppo3uu. M.:«Metamnyprusi»,1974, 270 c.

XIJIACSA
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KOPPO3UMA 3AMAHBI HUUBOI EJUIHIICOUJIAJ )KUCMHWH ST KMAHUH
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Acar sozlar: 6lcii, korroziya, hacm.

by wmas, smarts oJdyHaH CATHIM KOPpO3Hiaiia Mspy3 TaJMBIIl HYAOOII eJUTHIICOUIS
0axpuiblp. CATIIM KOHCETpacuiia CHPATUHHH CaOUT Bl Ha CATI CAIISICHHS TAPC MITSIHACUO oJia
OWILSDKSTIN (SIp3 AMIISIPSAK 3aMaHa [P JKUCMHUH IISTH/SCH XapaKTePUCTUKAIAPBIHBIH ISHUAIIIMSICH
TaNbUIMBIIIABIP. MUnOOIIT KIPSHUH alIBIHMACHI MSACSUTSCH ST € TUIMUATILIAD.
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SUMMARY
Q.N. Atayev, N.D. Jafarov
THE CHANGE IN VOLUME OF THE HOLLOW ELLIPSOIDAL BODY UNDER
CORROSION

Key words: measurement, corrosion, capacity.

In this paper a hollowellipsoid undergone to surface corrosion is examined. Assuming that the
velocity of the surface concentration may be constant or inversely proportional to surface area over
time, changes in the geometric characteristics of the body are found. The problem of deterioration
of the hollow sphere has been solved.
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TORKIBINDO BORK SURTKU OLAN DOMIRBURUNC OVUNTU SiXTOSINIIN
PRESLONMOSININ XUSUSIiYYOTLORI

Moaqalada torkibino mikrotalk alava edilmis domirbiiriinc ovuntu sixtasinin qapali pres-
qalibdo  preslonmasinda pres-pastahin sixliginin, matrisadan ¢ixarima qiivvasinin, qazlarin
sixtadon drenlonmasinin va masamadaxili tadqiq olundugdan sonra domirtunc ovuntu materiall
sobada bisirilmis va onun méhkamlik va tribotexniki xarakteristikalar:t oyronilmigdir.

Acgar soglar: bork siirtkii, domirbiiriinc, ovuntu, material, sixta, drenloma, mikrotalk, pres-
pastah, masamadaxili tazyiq

Sink stearat1 olmadan domir osasli sixtonin preslonmosinin tomin edilmasi ndqteyi-nozordon
olavalik materiallar kimi sixtads biirtinc vo mikrotalk ovuntularinin istifads edilmasi miioyyan elmi-
texniki maraq dogurur. Torkibindos olavs olaraq asagidaki ovuntular olan iki variantda sixto todqiq
edilmisdir: a) 0-dan 50kiit.% diapazonda biiriinc ovuntusu,qalant domir ovuntusu; b) biiriinc vo
mikrotalk ovuntulari uygun olaraq 0-50 va 0-5 kiit.% diapazonlarda. ©lavalik materiallar kimi I1JI-
80 markal1 biirlinc ovuntusu vo mikrotalk istifade olunmug,niimunslor 1000MPa tozyiq altinda
preslonmisdir.

Miioyyan edilmisdir ki,sixtods biiriinc ovuntusunun miqdarmi 0-dan 50kiit.%-dok artirdiqda
pres-postahlarin matrisadan c¢ixarilma qiivvesi P¢ durmadan azalir (sokil 1, oyri 1). Bu domir
ovuntusu ilo miigayisads biirlinc ovuntusunun zarrociklorinin daha az inkisaf etmis formaya malik
olmast ilo vo bu ovuntunun daha ¢ox plastikliyilo sortlonir. Sixtoys mikrotalk ovuntusunun daxil
edilmosi prespostahlarin P, daha giiclii asag: salir (oyri 2), vo aydindir ki,sink sterati olmadan
miivoffoqiyyatlo sixtoni preslomo aparmaga imkan verir.

Biirlinc ovuntusunun miqdarmin artirtlmasi  sixtonin sixlagmasinin - az  ohomiyyatli
yaxsilasmasina komok edir (ayri 3), mikrotalk ovuntusunun oksino, sixlasmaya aparir (oyri 4). Bu
biirlinc ovuntusunun  yliksok plastikliyi vo zorraciklorin inkisaf etmomis formasi, mikrotalk
ovuntusunun is9 sixilma qabiliyyatinin agsag1 olmast ils izah olunur.

Har iki sixtonin kiplogsmo qabiliyyati onlar1 “torloyon” matrissada preslomo halinda yaxsilagir
(5,6 ayrilari). Torkibinds 50 kiit.% biirtinc ovuntusu olan sixtodon alinmig prespostahlarin nisbi
sixligt mosamosiz voziyyoto yaxinlasir. Bu prespostahlarin mosamaliliyi 2-don 4%-dok doyisir,
bunu anonovi soyuq preslomo texnologiyasi ilo almaq miimkiin deyildir.

Sixtado biiriinc ovuntusunun miqdart artdiqca qazlarin sixtodon drenlonmasi yaxsilasir,
onlarin masamodaxili tozyiqi iso azalir. Bu bir-birilo yaxsi korrelyasiya edir vo piiskiirmo yolu ilo
alinmis biirlinc ovuntusunun zarraciklorinin nisbaton hamar sathinin olmasi ilo izah olunur. Sixtodo
biiriinc ovuntusu ilo birlikde mikrotalk ovuntusunun da istifado olunmasi shomiyyatli deracads e-ni
pislosdirir vo Py, artirir, baxmayaraq ki, shomiyyatli doraceds P, qilivvesini azaldir (sokil 2).
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Saokil 1. Pres-pastahlarin ¢ixarilma qiivvasinin v nisbi sixliginin
olavalik materiallarin miqdarindan asililigr: 1,2-P. ; 3,4,5,6-0; 5,6- «torloyon» matrisada aliniblar;
1,3,5-niimunoalorin tarkibi domir va biiriinc
ovuntularindan ibarstdir; 2,4,6-niimunslorin torkibi domir, biiriinj vo
mikrotalk ovuntularindan ibaratdir

Qeyd etmok lazimdir ki, torkibindo domir, mikrotalk va biiriinc ovuntularli olan sixts texnoloji
siirtkiidon istifado etmodon miivoffoqiyyotlo preslonir vo domirtunca analoji olan antifriksion
material yaratmaga imkan verir.

Ona gora do torkibinds qalay olmayan domirtunca analoji olan antifriksion material yaratmaga
cohd edilmisdir. Sixtonin komponentlorinin nisbotinin se¢imini asaslandirmaq tigiin Cu-Fe-Zn hal
diaqramina miiraciot edok. O [1]-ci isdo 700 va 1000°C temperaturlar {i¢iin iki izotermiki kasiklordo
togdim olunur (sakil 3). Har iki temperaturlarda domirsink arintisinin o fazasi 1%-dok Fe hall edir.

Sokil 3-don goriindiiyli kimi elementlorin miqdarini artirdiqca asagidaki fazalar yaranir: ope.
zmOcu-zn, P va . Qeyd etmok lazimdir ki, B-elektron tip rabitali bark mahlul CuSn bazasinda, y-bark
mohlul iso elektron tipli CusZng birlosmasinin bazasinda yaranir.

Sixtonin komponentlorindon biri kimi biirlinc ovuntusunun markasini sec¢dikdo sinkin
sublimasiya xiisusiyyotini nozoro almaq lazimdir. Ona goro do seriya ilo istehsal olunan I1JI-80
markal1 biiriinc ovuntusunun secilmosino TUstlinliikk verilmisdir [2]. Bundan basqa 20%-dok
torkibindo sink olan biirtinc ovuntusu o+p-kristallarindan ibarst olan struktura malikdir. Bu
kristallar yiliksok plastikliyile, yoni soyuq preslomado deformasiyada yaxst deformasiya olunma
qabiliyyatilo forglonirlor.
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Sokil 2. Qazlarin drenlonmasinin effektivliyinin vo masamolordaxili
tozyiqinin sixtads alavolik materiallarin miqdarindan asililigi:
1,2-¢; 3,4-P3y. 1,2,3,4 — sokil 1-doki kimidir.

Zn, kiit.%

Sokil 3. Asagidaki temperaturlarda Cu-Fe-Zn sisteminin
izotermiki kosiklori, °C: a-700 va b-1000

70

Toklif olunan sixtods asas komponent domir ovuntusudur, o, siirtlinmodo bisirilmis materialin
yiik dastyicit komponentinin funksiyasini yerino yetirmok {igiin nozordos tutulmusdur. Onun miqdari
elo optimallagdirilmalidir ki, materialin mexaniki vo antifriksion xassolori kifayot qodor yiiksok
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olsun. Bork siirtkii kimi termodoziimliiliyii ilo Fe,Cu vo Zn-lo qarsilighh tesirde olmamaq
qabiliyyatils forqlonon mikrotalk se¢ilmisdir.

Sixtalorin kimyavi torkibi vo ovuntu materiallarinin xarakteristikalar1 codvalde verilmisdir.
Pres-pastahlarin soyuq preslonmosi 700MPa tozyiq altinda,bisirilmasi iso bisirmo zonasinda 3,6ks
izotermiki saxlamagla 1000°C temperaturda hoyata kegirilmisdir. Gostorilon temperaturda, sokil
3,b-ya asason Cu-Fe-Zn sistemi ikifazalidir (bark-o+y vo maye), bu, bisirmonin effektivliyini tomin
edir.

Cadvaldo goriindiiyii kimi, sixtonin torkibindo biiriinc ovuntusunun miqdari 10%-don az
oldugda (torkib A’) materiallarin tribotexniki xassalorinin pislogsmosi miisahide olunur. Sixtonin
tarkibinde biiriinc vo mikrotalkin birlikde miqdarini artirdigda materillarin mexaniki xassalorinin
durmadan azalmasi qeyd olunur, baxmayaraq ki, bu halda tribotexniki xassolor birmonali
doyismirlar.Sixtads biiriinc ovuntusunun miqdar1 50%-dan yuxar1 olduqgda (terkib B") materialda on
kicik mexaniki va tribotexniki xassolor miisahido olunur. Ona gora do biiriinc ovuntusunun sixtodo
miqdar1 10-50% intervalinda,mikrotalk ovuntusunun miqdar1 iss 1-5% diapazonunda se¢ilmisdir.

Cadval 4.1
Domirbiiriine sixtosinin kimyovi torkibi vo bigirilmis materiallarin ~ xarakteristikalari
Sixtado komponentlorin Bisirilmis materiallarin xarakteristikasi
Materialin miqdar kiit%
markasi ITJI-80 markali Mikrotalk | oy, Gays KC, f J
biiriinc ovuntusu | ovuntusu | MPa| MPa | kc/m?
XKII8TL (A") 8,0 1,0 250 500 250 0,18 | 136
JXKIT10T(A) 10 1,0 255 510 260 0,155 | 104
XKII3OT3(B) 30 3,0 160 330 55 0,17 | 44
XKIIS0TS5(B) 50 5,0 95 160 35 0,15 | 130
XKII52T5(B’) 52 5,0 90 140 30 0,15 | 142

Antifriksion materialin maya doyarini asagr salmaq TUgiin torkibindo mikrotalk olan
domirbiiriinc sixtesi islonmisdir. Sixtonin torkibindo komponentlor asagidaki nisbotodadir, kiit.%:;
biiriinc ovuntusu 10-50, mikrotalk ovuntusu 1-5 vo domir ovuntusu-galani. Bu sixto texnoloji
stirtkiisiiz preslomo aparmaga imkan verir vo ondan alinmis bisirilmis material ayilmado yiiksok
mohkomlik haddils forqlonir.

ODOBIYYAT
1. Epomenxosa WN.I'., 3axapoB A.M., OnennueBa B.I". /luarpamMMpl cOCTOSIHUS METAJUTMYECKHX
cucreM. Bem. XXV, M.: BHUTHU, 1987, 332c.
2. Ty 48 A3z CCP 1.6.86. Piiskiirdiilmiis biirlinc ovuntusu. 01.01.83-cii ildo daxil edilmisdir.

PE3IOME
A.T. Mameoos, b.b.Mycyp3aesa
OCOBEHHOCTH NPECCOBAHUS KEJIE30JIATYHHOM NOPOIIIKOBOM
IIUXThI, CONAEPKAIIEN TBEPAYIO CMA3KY

Knrouesvie cnosa. meepoas cmaska, cene3onamyHb, HOPOUIOK, MaAmMepuas, Wuxma,
OpeHuposanue, MUKpOMAIbK, NPecco8Kd, 6HYMPUNOPOBoe OaBIeHUe

B cratbe mpoBemeHBI HCCIIEIOBAHMS MPOIIECCOB  MPECCOBAHMS TUIOTHOCTH  CHUJIBI
BBITAJIKUBAHMSI TIPECCOBKHU M3 MATPHIIBI, APEHAKUPOBAHUS Ta30B U3 MIUXTHl U BHYTPUIIOPOBOTO
naBjieHus B mpeccoBke. [locne ncenenoBaHus 3TUX NapaMeTpoB, OBbLJIO MPOBEAEHO CIIEKAHUE B MEYH
JKEJIe30-JIATYHHOTO ~ MaTepuaja ¢ H3Yy4YeHBl €ro TPOYHOCTHBIE U  TPUOOTEXHHUYECKUE
XapaKTePUCTHUKHU.
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SUMMARY
A.T.Mamedov, B.B.Musurzaeva
PRESSING FEATURES OF FERRO-BRASS POWDER CHARGE CONTAINING SOLID
LUBRICANT

Key words: solid lubricant, ferro-brass, powder, material, charge, drainage, microtalc,
pressing, immerpore pressure

The article studies the process of pressing the ejection force density out of compact matrix,
gas drainage out of charge and innerpore pressure in the compact. These parameters having been
investigated, the furnace sintering of the ferro-brass material was carried out, its strength and
tribotechnical features are studied.
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IKILIK OLMAYAN DOVRI KODLAR HALINDA QOBUL EDILON MOLUMATLARDA
SOHVLORIN ASKARLANMASI VO DUZOLDILMOSI PROSESININ ARDICILLIQLI
MASINLAR SINFINDO TOSVIRIi

Acgar sozlar: dovri kodlar, sindrom ¢oxhadlisi, sohvlor ¢coxhadlisi, ardicilliglh masinlar.

1. Giris. Sonlu ardicilliglt masinlar (sonlu ARM va ya SARM) diskret idarsedici sistemlorin
bir sinfidir vo onlarin giris, ¢ixis vo vaziyyat ardicilliglari sonlu ¢oxluglardan qiymatlor alirlar [1,2].
SARM-mn keg¢id vo ¢ixis funksiyalari elodir ki, arqumentlor sonlu g¢oxluqda doyisdikdo bu
funksiyalarin qiymatlori do homin ¢oxluglarin elementlori olur. Giris, ¢ixis vo vaziyyat coxluglari
har hansi bir p sads adadi tigiin GF(p) meydani (vo ya onun genislonmasi) oldugda SARM-in kecid

va ¢ixis funksiyalarini mod p tizro toplama vo vurma (vo ya genislonmis meydanin qurulmasinda
istifads olunan sads ¢oxhadlinin modulu iizra toplama vo vurma) omallorinin komokliyi ilo tosvir
edilir. SARM-lar hesablama texnikasinda, diagnostika sistemlorinds, kosilmoz vo diskret
obyektlorin modellagdirilmasinds, idara edilmasinds vo elm va texnikanin basqa saholorinds genis
totbiq olunur [1,2]. SARM-in bir totbiq sahosi do diskret molumatlarin rabito vasitalorindo
otlirtilmoasi prosesindo bas veran tohriflorlorlo miibarizo sahasidir [3]. Burada SARM-lar koder vo
dekoderlorin qurulmasinda istifado olunurlar [1,2]. [4] isindo ikilik dovri kodlarda sohvlorin
(tohriflorin) codval tlisulu ilo askarlanmasi vo diizoldilmasi prosesinin ikilik ARM-lar sinfindo
tosvirino baxilmigdir. Bu isdo iso ikilikolmayan dovri kodlarda sohvlorin askarlanmast vo
diizoldilmasi prosesinin uygun ARM-lar sinfindo tosvirina baxilir.

2. Masalanin qouylusu. Tutaq ki, Qc¢oxlugu c=(c,,c,,...,C,;) soklindo  n-dlgiili biitiin
miimkiin vektorlar coxlugudur, harada ki, ¢, €{01...,p-13, i=01..,n-1. Q coxlugu elementlarin
komponentlar izro mod p-ya gors toplanmasi vo elementlorin {0.1,...,p-1} ¢oxlugundan olan ele-
mentlors komponentlor {izro mod p-ya gora vurulmasi amollorina goro GF(p) Qalua meydan
tizorindo xatti faza omalo gotirir. Bu xotti foza GF"(p) fozasidir.

Tutag ki, B altcoxlugu GF"(p) xotti fozasinin altfozasidir vo hom do B altfozasi dovri
koddur, yani B -don olan ixtiyari ¢=(c,,c,...,C,,) kod s6zii ii¢iin bu soziin dovri siiriigdiiriilmosi
olan c¢'=(c,,,¢,,C;-sC, ) sOzii do B koduna daxildir.B ¢oxluguna daxil olan hor bir
¢ =(c,Cy,--,Cyy) VEKtoru X namolum doyigonindon asili vo derocesi n—1-don bdyiik olmayan
c(x) =c, ;X" " +...+ ¢, X+, kod goxhadlisi uygundur. Tutaq ki,

B(X) ={c(X) =€,y X" " +...+ CX+ G| (Co, Gy, €y ) € B}

Tutag ki, B(x) g¢oxlugunda goxhadlilorin toplanmasi vo vurulmasi amollori toyin edilib.
Toyin olunan toplama omolino goro bu ¢oxhadlilordo X -in eyni qlivvat doracasino malik hadlori
toplandiqda omsallar GF(p) meydani iizorinde toplanir. Vurma omolino gore p,(x) veo p,(X)
coxhadlilari

PL(X) P, (X) =R . [P (X) po(X)]
diisturu osasinda vurulurlar. Burada R, [f(X)] ilo f(x)-in x"-1 ¢oxhadlisine bdliinmasindon
alinan galq isars olunmusdur. Onda B(X) ¢oxlugu GF(p)[x]/(x" —1) halqasinin althalgasidir.

Dovri stirtisdiirmoa GF(p)[x]/(x" —1) halqasinda vurma amoaliyyati kimi yazila bilor:

- p(x) =R, ,[xp(X)].
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Belalikla, ogor B(x) althalgasinda hor bir ¢(x) coxhadlisi ilo yanasi hom do x-c(x) ¢oxhad-
lisi daxildirse, onda B(x) dovri koddur.

B(x) ¢oxlugunda sifirdan forqli vo an kigik doracoys malik ¢evrilmis ¢oxhadli (bu ¢oxhad-
linin daracesi n—k ilo isars edilir) B(x) dovri kodunun amalagatirici ¢oxhadlisi adlanir va  g(x)

ilo isars olunur.
Teorem 1 [3]. g(x) amologatirici ¢oxhadlisinin k —1 doracadon bdyiik olmayan doracoyo

malik ¢oxhadlilora vurulmasindan alinan ¢oxhadlilor dévri kodlardir.

Tutaq ki, i=(i,,iy,...,i,,) informasiya vektoru GF(p) meydan iizorindo Kk - 6l¢iilii ixtiyari
vektordur va i(X) =i X" +...+i,X+i, uygun informasiya coxhadlisidir. i(x) ¢oxhodlisi asagidaki
omoliyyat vasitosi ilo B(X) dovri koduna kodlasdirila bilor

c(x)=i()-9(x). (1)

Tutaq ki, i=(iy,i;,...,i, ;) informasiya vektoru ovozino rabito kanali ilo ¢(X) c¢oxhadlisinin
omsallari, yoni n- 6lgiilii ¢ vektorunun komponentlori 6tiiriilmiisdiir, rabito kanalinin digar sonun-
da iso (x) goxhadlisi gobul edilmisdir, harada ki, v(x)=uv, X" +...+vXx+0,. Bu o demokdir ki,
gabul edilon n -6l¢iilii vektorun komponentlori v(X) ¢oxhadlisinin amsallarindan diizoldilmis vek-
tordur. Tutaq ki, e(x) sshvler ¢coxhadlisidir, yani: e(x) =v(x) —c(x),GF(p) . Bu ¢oxhadlinin sifir-
dan forgli omsallarinin oldugu movgelor kanalda Gtiirmo zamani sohvlorin bas verdiyi movgelori
gostorir.

$(X) = Ry [v(X)] diisturu ils toyin olunan s(X) ¢oxhadlisi sindrom goxhadlisi adlanir:

S(X) = Ry [0(X)] = Ry [c(X) +e(X)] = Ry, [(X)].
Tutag ki, e(x)=e, X" +..+ex+e,, S(X)=s, X" +..+sX+s,. Aydmndir ki,
deg i(x) <k —1, deg c(x) =degu(x) =dege(xX) <n—1, degs(x)<n—k-1.
u(x) gobuledilon ¢oxhadlisinin dekodlasdirilmasi masalasi bu ¢oxhadlido sohvloin oldugu,

yoni tohriflorin basverdiyt movgelorin miioyyon edilmasi, onlarin diizoldilmasi vo diizoldilmis
coxhodlidon, yoni otiiriilmiis ¢oxhadlidon istifado edorok i(X)informasiya ¢oxhadlisinin

miioyyanlosdirilmasindon ibaratdir.
3. Kodlasdirma prosesinin ARM-lar sinfinda tasviri. (1) kodlasdirma diisturuna uygun
olaraq i(x) informasiya ¢oxhadlisi kodlagdirildig: halda koder n takt igloyir. Baslangic k taktda

koderin girisine i(X) informasiya ¢oxhadlisi, yoni bu ¢oxhaedlinin iy,i,,...,i, ;, omsallari, sonraki
n—k —1 taktda iss giriso sifirlar verilir. Koderin ¢ixisinda ¢(x) kod ¢oxhadlisi, yoni bu ¢oxhadlinin
omsallart  ¢cy,Cy,...,C,; ardicilligt ilo almmmalidir. Belsliklo, koderin isini girig-¢ixis ardicillig
asagidaki kimi olan ARM-lar tasvir etmok olar:
n—-k
yit]=> g,2lt-al, t=01..n-1 GF(p),

a=0

harada ki, z[t] vo y[t] ardicilliglari koderin uygun olaraq giris vo ¢ixis ardicilliglaridir,

g,, «=01...,n—k,omsallar1 iso g(X) oemalogatirici goxhadlisinin omsallaridir. Aydindir ki,
Z[e]=i,,a=0,..,k-1 zZ[a]=0,a=Kk,..,n-1

4. Dekodlasdirma prosesinin ARM-lar sinfinda tasviri. Dekodlasdirma prosesindo
asagidaki teorem istifads olunur:

Teorem 2 [3]. Tutaq ki, d” oadodi B ddvri kodunun minimal mosafasidir. d*/2 -don kigik
¢okiyo malik olan hor bir sohv ¢oxhadlisino yegana sindrom ¢oxhadlisi uygundur.

Belolikls, sohvlorin diizaldilmasi masalasi S(X) = Ry, [6(X)] sortini ddoysn on az sayda
sifirdan forqli omsallara malik olan e(x) c¢oxhadlisinin birqiymatli hesablanmasina gatirilir. Cox da
boyiik olmayan giris halinda bu masala “sindrom ¢oxhadlisi — sahv ¢oxhadlisi” adlanan cadvali
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qurmaq yolu ilo hall oluna bilor. Hor bir e(x) coxhadlisi tiglin s(X) coxhadlisi hesablanir vo
codvolds saxlanilir. Bu cadval sindromlar giymatinin cadvali do adlanir. o(x) gobuledilon kod
asasinda s(X) coxhadlisini hesablayaraq dekoder s(X)-i sindromlarin qiymatlori codvalindon tapir
vo sonra cadvalin  uygun modvqgesinds uygun e(x) ¢oxhodlisini tapir. Sonra iso
c(x) =uv(x) —e(x),GF(q), diisturu asasinda otiiriilon kod s6zii tapilir. Tutaq ki, yuxarida sorhedilon
teoremi istifado etmoklo ovvolcodon biitlin miimkiin gobuledilon o(x) c¢oxhadlilori {igiin
$(X) = Ry
¢oxhadlilari tapilmis vo “sindrom coxhadlisi — sahv coxhadlisi” cadvali qurulmusdur.

Sohvlorin bas verdiyini miioyyon etmok, sohv oldugu halda onu diizoltmok vo nohayot,
dekodlagdirmaga baglamazdan avval o(x) gobuledilon ¢oxhadlisi osasinda s(X) sindrom ¢ox-

[b(x)] diisturu ilo hesablanan sindirom c¢oxhadlisi qurulmus vo uygun e(x) sohv

hadlisini miioyyon etmok lazimdir. Bundan 6trii gobuledilon v(x) ¢oxhadlisinin amsallar1 dekoderin
girigino verilir. Dekoder o(x) coxhadlisini g(Xx) omolagatirici ¢oxhadlisine bélmali va s(x)
sindrom c¢oxhadlisi olan qaliq c¢oxhadlisini tapmalidir. o(x) ¢oxhadlisini g(x) omologatirici
coxhadlisine bélmok ti¢iin agagidaki tonliklos tosvir olunan xotti ARM-lar1 istifads etmok olar:
y,[0l=v,, «=01...,n-1;
Yoop-alB1=Yn p-alB ==Y 4B -181« o» @ =1...n=k, GF(p),
Yop-alB1= Yo polB-U, a=n-k+1..n=p, (2)
B=12,..k-1
Yn-k-alKI= Ynok—olk =1 = Yo [k =119, o, @ =1,....n =k, GF(p).

(2) xotti ARM-1 k takt isloyir. (2) ARM-1inin isi yekunlasdigdan sonra ¢ixis ardicilliginin
elementlarinin bazilorinin qiymatlori o(x) ¢oxhadlisinin g(x) c¢oxhadlisina boliinmasi naticasindo

aliman natamam qismat vo qaliq coxhadlilorinin omsallaridirlar. Bu zaman natamam qismot
coxhadlisinin omsallar1  indekslorin  qiymotlorinin  azalma ardicilligi ilo uy8un olaraq
Y.4[01 ¥, o[-, ¥, [K —1] elementlorinin qiymatloridir. Qaliq coxhadlisinin amsallar1 indekslorin

giymatlorinin azalma ardicilligt ilo uygun olaraq vy, , ,[K]l, Y, . -[K]..., Yo[K] elementlorinin
giymotloridir.
Beloliklo, (2) ARM-min isi yekunlasdigdan sonra s(X) sindrom c¢oxhadlisinin omsallarini
asagidaki diisturla tapmagq olar
Snk-a = Ynk-alKl, @ =12,...n—k. ©)
Dekoder (2), (3) sxemi ilo s(X) sindrom ¢oxhadlisini hesabladiqdan sonra yoxlamalidir ki,
sohv bas verib vo ya bag veribmoyib. Ogor s(X) sindrom ¢oxhadlisi sifir coxhadlisidirsa, yani onun
biitiin omsallari sifira barabardirss, onda heg bir sohv bag vermomisdir. Ogar s(X) sindrom ¢oxhad-

lisi sifirdan forqli ¢oxhadlisidirsa, yoni onun he¢ olmazsa omsallarindan biri vahido borabordirsa,
onda sohv bas vermisdir. Bu halda dekoder sohvi diizaltmalidir.

Tutaq ki, biitlin miimkiin bazis sindrom g¢oxhadlilorinin say1 M adadine borabordir. Bu o
demokdir ki, “sindrom coxhadlisi — sohv coxhadlisi” cadvelindo M sayda sotir vardir.

S(gﬂ ), a=01..,.n—-k-1, ilo pB-c1 sindrom ¢oxhodlisinin omsallarim1  isaro  edok.
(8)
e

edak.
(2), (3) sxemi ilo miloyyon olunan S(X) sindrom ¢oxhadlisinin amsallarina goéra codvaldon

uygun sahv ¢coxhadlisinin ndmrasini asagidaki rekurrent sxemls tapmagq olar:
n-k-1

Py = [[ios,-S¥) GF(p), B=1..M;
a=0

B=19q=% q=q-j,(P,), GF(p), B:=4+0, y=1..M.

a=01..,n-1,ilaisa S -c1 sindrom ¢oxhadlisine uygun sohv ¢oxhadlisinin amsallarini isars

(4)
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Burada j (y) funksiyast p-qiymotli montiqin ikinci ndv xarakteristik funksiyasidir
(o,y€{01...,p-1}) vo

: 1L o=y,

(= {

0, o=#y.
Molumdur ki, j,(y) funksiyasini j,(y) =1-»"" (mod p) soklinds tosvir etmok olar [5].

(4) diisturu ilo hesablama yekunlasdiqdan sonra A -nin giymati codvalds olan vo s(x) sindrom
coxhadlisi ilo iist-listo diison bazis sindrom c¢oxhadlisinin ndmrasidir. Beloliklo, uygun sohv
coxhadlisi asagidaki coxhadli olar: e (x) =e”)x"* +e¥)x"? .. +ePx+el”,

e”)(x) c¢oxhadlisi tapildigdan sonra o(x) coxhodlisinde asagidaki diisturla tesvir olunan
modular omoaliyyat vasitosilo diizalis etmok olar:
a=01...,n-1 GF(p).

v(x) ¢oxhadlisinds diizalis edildikdon sonra i(x) informasiya ¢oxhadlisini tapmagq tliglin v(x)

v, =v,€,
coxhadlisini g(x) c¢oxhadlisina (bu zaman qaliq ¢oxhadlisi sifir coxhadli olar) bélmok vo alinan
qismat ¢coxhadlisini gotiirmak lazimdir:

i(X) =0()/9(x) (5)

(5) bolmo omaliyyatini yerins yetirmok vo belolikls, i = (iy,i,..., i, ;) informasiya vektorunu
tapmaq tiglin asagidaki tonliklo tosvir olunan ARM-lar1 istifado etmok olar:
y,[0l=v,, «=01...,n-1
Yo p-alB1= Yo p-alB=U= Yo p[F=UGn o» @ =1....n—k, GF(p),
Ynop-alB1=Yn_p-olB -1, a=n-k+1..n=2,
b slB1= Yo flA-1, f=12.. k-1,
Ynk-a[K]1= Ynokoo[K =1 = Yo [k =109, ., @ =1....,n =k, GF(p);
o[kl = Yo [k =1].

Beloliklo, i = (i, i,..., 1, ;) vektorunun komponentlori asagidaki kimi gotiiriiliir:

iv_p =l 481, B=12,...k

5. Yekun. Belaliklo, ikilik olmayan dovri kodlar halinda informasiyanin dovri kodlara gevril-
mosi va rabito kanalindan gobuledilon ¢oxhadlids sohvlorin askarlanmasi vo diizoldilmasi vo diizal-
dilmis gobuledilon ¢oxhadlidon gondarilon informasiyanin ayrilmasi proseslorinin ardicilliqlt ma-

sinlar sinfindo tosviri diisturlar1 toklif olundu. Bu diisturlar osasinda kodlasdirma vo dekodlasdirma
prosesi sxem iisulu ilo vo ya, masalon Assembler dilinds, program iisulu lilo reallasdirila bilor.
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PE3IOME
Mezpoao b A.
OIIUCAHUE MMPOLECCA OBHAPYXXEHUSA U UCITPABJIEHUSA OLIMBOK B
HNPUHATHIX COOBIIEHUAX B KJIACCE HOCJIEJOBATEJIBHOCTHBIX MAIIIUH B
CJIYYAE HEJIBONYHBIX HUK/INYECKUX KOJOB

Knroueevle cnoea: yuxiuyeckue KoObl, CUHOPOMHUIL MHO2OUNEH, MHO2OYIEH OUWUDOK,
NnoC1e008amenbHOCHHbLE MAUIUHDL.
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OomMOOK B NPHUHATBIX COOOIIEHUSAX W TIpoIecca BbIACICHUS HHPOPMAIMH M3 HCIPABICHHBIX
MPHUHSITHIX COOOIICHUN B KIIACCE MOCIICI0BATETLHOCTHBIX MAIIIHH.

SUMMARY
Mehrdad B.A.
DESCRIPTION OF THE PROCESS OF FIND ING AND CORRECTION OF ERRORS IN
THE RECEIVED MESSAGES IN THE CLASS OF SEQUENTIAL MACHINES IN THE
CASE OF NON-BINARY CYCLIC CODES

Key words: cyclic codes, syndrome polynomial, error polynomial, sequential machines.

In the case of non-binary cyclic codes formulas for the description of process of
transformation of the information into the cyclic codes and of process of error detection and
correction in the messages received from the channel, and the process of extracting information
from the corrected received messages in the class of sequential machines are proposed.
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COI'JIACOBAHUE PEXKMMOB PABOTHI BETPOOHEPTETHYECKOM
YCTAHOBKH C TPA®UKOM DJIEKTPUUECKOMN HAT'PY3KH
B YCJIOBUAX HEOIIPEJAEJIEHHOCTHA

Knroueswvie cnosa: éemposnepeemuueckue pecypcul, CKOpoCHbs 6empd, meopusi HeuemKux
MHOXCECMS, HeoNnpeoeleHHOCMb UCXOOHOU UHOpMaAYUL, AKKYMYIUPOBAHUE IHEPSUU

Ilpeonacaemcsi memoouka pacuema, YUuUmvleawjas Haxmop HeonpeoeieHHOCmU CUlbl
e6empa, KaK dHepeOHOCUMEs AGNAIULe20Cs CLYYAUHBIM HeYNpasisaemMblM NPUPOOHbIM NPOYECCOM.
Ilpeonoocen cucmemuwviii NOOX00 OJisl CO2NACOBAHUS BEMPOIHEPSEMUUECKUX PECYPCO8 C ePAPUKOM
Hazpysku. QyeHusanue 8empoucnoib308aHUsi OCHOBAHO HA MeOPUU HeUemKUX MHONCECMa.

Baxunelmmm yCcIIOBUEM MOBBIIICHUSI TEXHUKO-DKOHOMHUYECKUX MOKAa3aTesield BETPOIHEPTreTH-
yeckux ycTtaHoBOK (BDY) sBnsercs Hambonee CTporoe COOTBETCTBHE XapaKTEPUCTHK arperara
BETPOBOMY PEXKUMY — C OJHOU CTOPOHBI, U C JPYroll — OCOOEHHOCTSIM 3JIeKTpornoTpeduTens. B
STOM CMBICJIE TJIABHBIM SIBIIIETCA HAaXO0XJICHHE ONTHUMAJbHBIX PACUETHBIX CKOpPOCTEH BeTpa,
OTIPENIETISIONIUX YCTAHOBICHHYIO MOIIHOCTh, M CKOPOCTH IIOTOKA, MPH KOTOPOM BCTyMaeT B
JICHCTBHE CUCTEMa aBTOMAaTUYECKOIO PEryJIMPOBAaHMS, OrPAHUYMBAIOLIAS Pa3BHUBAEMYIO
BETPOKOJIECOM MOIIHOCTh. PacueTsl 0anaHCOB MOCTYIUICHHWsS] SHEPTHM OT BETPOYCTAHOBKU U €€
pacxona (motpebieHus) 3a a000i Mepruoa Wik B TF000H MOMEHT BPEMEHU SIBIISIFOTCS BayKHEHIIIeH
MpOILeNypOl  TO3BOJSIONICH  ONMPENeNUTh  OOJBIIMHCTBO  ACHEKTOB,  XapaKTEPHU3YIOIIUX
3¢ (HEeKTUBHOCTH BETPOUCTIOIB30BAHUSI.

Berposnepreruueckuil arperat paboTaeT 1o HeymnpapiIsieMOMY rpauKy, NOTpeOUTENb ke
YacTo HE JIOMycKaeT mepeboeB B TMoJaue SHEPTUM WM MPOJYKTa IMepepadoTKH, TpedyeT
obecrieueHus €ro ’Hepruei mno 3aganHomMy rpaduxy Harpysku [1,2].

Heuerkas noruka mydiie MOAXOAMT ISl PELICHUs 3a7ad OLEHKH CUTYallMd YIPABICHUS U
MIPUHATHS PEIIEHUH B YCIIOBUSX HEONPEIEICHHOCTH, B TE€X CIydasx, KOrja 4eJIOBEKOM HE MOTYT
OBITh JaHBl TOYHBIC KOJMYECTBEHHBIC OIIEHKH TOTO WJIM WHOTO IapameTrpa, a Takxke, Koraa
HAXO0XXJIEHWE TOYHOTO PEIICHHUS CTAaHAAPTHBIMA METOJAMH CBSI3aHO C OOJIBIIMMH BPEMEHHBIMH,
BBIYMCIIUTENIHBIMU  3aTpaTaMu. B CBsSI3W ¢ 3TUM MpeAnoJiaraeTcsi NEepCleKTUBHBIM MPUMEHEHHE
HEYETKOTO aHaJn3a B 00JIACTH BETPOIHEPTETUKH.

[IpencraBum  mkany  bodopra  xapakTepHbIMH  (QYHKIUSMH  NPUHAIICIKHOCTH
JUHTBUCTUYECKUX TMIEPEMEHHBIX BeTpa [3]: s MOrpaHUYHBIX MHTEPBAIBHBIX 3HAYEHUU CKOPOCTEH
BeTpa Kaxjoi xapakrepuctuku u=0,5. [Ipu p=1 3HaueHUE CKOPOCTU B KAXKIOM AHAra3oHe OyaeT
paBHA (Vmax-Vmin)/2. DOYHKIIMU NPUHAJICKHOCTH TPEYTOJIbHBIC, 3aal0TCS TPEMs MapaMeTpamMu |
OTIHMCHIBAIOTCS CIIeAyoIen (hopMyIIoii:
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O:x<a

X—a

——,a<x<b

b-a

C—X

— — d<x<c
b

ul(x)=

0,c<x

B pabore wucnonb3yercs JHUHIBUCTHYECKAs IEpeMEHHas - CKOpPOcTh BeTpa. Heuerkue
3HAYEHUSI ATOW JIMHTBUCTUYECKON IEPEMEHHON CIICTIYIOIIHE:

Jlerkmii — TpeyronbHas GyHKIHS OIPUHAIICKHOCTH ¢ mapamerpamu (1.8, 2.7, 3.6);

Cnabwbrii —c napamerpami (3.6, 4.7, 5.8); Ymepennslii —c napamerpamu (5.8, 7.15, 8.5)

CBe:xkuii - ¢ mapamerpamu (8.5, 9.75, 11); CunbHblii — mapamerpamu (11, 12.5, 14);

Kpenkwnii - ¢ mapamerpamu (14, 15.5, 17);04ennb kpenkwuii - ¢ napamerpamu (17, 19, 21)

Jlns BeTpOyCTaHOBKHM HaleM 3Hau€HUsl BhIPAOATHIBAEMOW MOIIHOCTH, C YYETOM YpOBHEH
npuHauiexxHocTH. IIpu ckopocTu BeTpa U, M IUIOTHOCTH BO3JyXa o BETPOKOJIECO, 3aHUMAIOLIEE

wiomans A, pa3BUBa€T MOLIHOCTb:
3
p-C,ALL
2

3nece C, — mapamerp, XapakTepusyromuil 3((eKTHBHOCTb HUCHOIB30BaHUSI BETPOKOIECOM
SHEPTUU BETPOBOTO MOTOKA U Ha3biBaeMoil ko3¢ urpenTomM Momuoctu. Koaddunment momuoctu
C, 3aBHCUT OT KOHCTPYKLMU BeTpoKoileca M CKopocTH Berpa. Hailinennsle 3HaueHMs
BbIpa0aThIBa€MOM MOIIIHOCTH CBE/IEHBI B Ta0JI. 1.

1. Anaym3 pexumoB padotsl BOY

B ocnoBy ananuza pexuma paboTsl BOY B HeUeTKO — OINpEAeICHHBIX YCIOBHSIX IMOJIOXKEH
HOPUHIUI TTOCTPOEHUSI HEYETKOW MOJIENH, OCHOBAHHOM Ha OMHAPHBIX M YCIOBHBIX HEUYETKHUX
otHomieHusix [4,5]. IlepBoe U3 3TUX HEYETKUX OTHOLIEHUM CTPOUTCS Ha JBYX Oa3uMCHBIX
MHOXecTBax X M Y, a BTOpoe — Ha JABYX Oa3uCHBIX MHOXecTBax Y M Z. 31ech X — ONMCHIBAET
MHOKECTBO XapaKTEPUCTUK CHJIBI BeTpa, B3ATble 1o Mmkaine bodopra, Y — MHOXKECTBO
XapaKTEePUCTHK BbIpabaThIBa€MON MOIIHOCTH, & Z — MHOXKECTBO CYTOUHBIX MHTEPBAJIOB Harpy3KH.
Heuerkoe otHomenue L — onucsiBaer BeipaboTKy MoutHoctd BOY npu onpenenenHom Betpe. N —
HOKPBITHE CYTOYHOTO Irpaduka Harpy3Kku. B kauecTBe HCXOAHBIX JAHHBIX MPUHSAT rpauK Harpy3KH
(puc. 1), 3HaueHus: MoLIHOCTEN yKa3aHbl B KBT.

Tabauna 1. 3aBucHMOCTH BBIPA0ATHIBAEMOIl MOIIIHOCTH OT CKOPOCTH BeTpa

VYposens npuHaa- | CkopocThb Xapaktepuctuka | 3HaUeHHE XapakTepucTrka
JIEKHOCTH, OT.€/. | BeTpa, M/c CKOpOCTH BeTpa | MomHocTH BOYVY, | momHocTn BOY
kBT
0 0.9 ‘ 4.5 Jlerknit 0,146 18,31 Ouenp Manas
1 2,7 3,956 3,956
. 25 41‘7 0.9 Cnabuit | ga——ooae Masas
0 445 | 9,85 . 17,17 192,0
1 715 YMepeHHbII 73.47 73.47 Cpenusis
0 7,25 \ 12,25 Caexunit 76,59 369,4 | Boxbire cpemHero
1 9,75 186,2 186,2
0 9,5 ‘ 15,5 . 172,3 748,4 bonpimas
1 125 Cumbiibtit 3975 [ 392,5
0 125 | 185 Kpenkuit 3925 | 1000 | Ouens Gomnbimas
1 15,5 748,4 | 7484
0 15 | 23 Ouensb kpenkuii | 678,3 1000 | MakcumanbHas
1 19 1000 1000
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P, kBr4
1000+

800

600

4004

200

Puc.1. I'padpuk Harpyskm

s mocTpoenus: HeyeTKoro otHomeHus N OKPBITHS CYTOYHOTO rpaduka Harpy3ku (Tabm. 1)
MOYKHO BOCIIOJIb30BaThCs MOHATHEM YCIOBHOIO HeYeTKoro nojamHoxectsa [5]. Torma orHoeHue,
3a/1aro0Iee HEYCTKOE MOAMHOXKECTBO onpeaenutes kak u(<y,z>)=max(min(u(y//z), w(y)).

PaccmoTpuM, kakuMm 00pa3oM MOITY4E€HO OAHO M3 3HAYEHUH NPUHAICKHOCTH, HaIpUMED,
nepBoe 3HaueHue W(<y,z>)=0,067. Bnauane, mjig KaxJAOro YpOBHS MPUHAIJICKHOCTH O
paccuMThIBa€M OTHOILIEHHE MOLIHOCTH BDOVY Kk MomHocTH Harpy3ku (MOLIHOCTh Harpy3kud Ha
unrepsaie 0-4(puc.1) pasua 200 kBt):Pg5y/200

Tabauua 2. Heuerkoe oTHomenne N mnoKpbITHA CYTOYHOTO rpa)uka Harpy3Ku, OTH.eJ

[TokpeiTHE CYTOYHOTO rpaduKa Harpy3Ku
Harpyska 0-4 4-8 8-12 12-16  |16-20 | 20-24
Ouenb Masias 0,067 0,033 0,016 0,019 0,013 0,033
Mamnas 0,25 0,128 0,064 0,073 0,051 0,128
Cpennsis 0,5 0,308 0,194 0,222 0,155 0,308
Bbonbiie cpennero 0,931 0,562 0,334 0,382 0,267 0,562
Bonpmras 1 0,981 0,584 0,668 0,5 0,981
Ouenn OobIas 1 1 0,935 1 0,75 1
MaxkcumanrsHas 1 1 1 1 1 1

Tabuauna 3. PacnipenesieHne MOIIHOCTH BETPOYCTAHOBKH, OTH.€/I.

YpoBeHb npuHaIexxHOCTH [3HaueHue moutHoctd BOY, kBt | ITokpsiTHe rpaduka Harpy3ku
0 0,146 18,31 0,0007 0,0915
0,25 0,494 13,35 0,0024 0,067
0,5 1,172 9,377 0,0058 0,0468
0,75 2,289 6,282 0,0114 0,0314
1,0 3,956 3,956 0,0197 0,0197
HaxonuM MUHHMaIbHBIC 3HAYEHHUS TpuHamIe:KHOCTH, a uMenHo MIn{0, 0,0007}=0, min
{0,25, 0,0024}=0,0024, min{0,5 0,0058}=0,0058,min{0,75, 0,0114}=0,0114, min{1,

0,0197}=0,0197, min{0, 0,0915}=0, min{0,25 0,0667}=0,0667, min{0,5 0,0468}=0,0468,
min{0,75, 0,0314}=0,0314. 3areM, MakCMMajabHOE 3HAYCHUC M3 TOJYUCHHBIX OYICT SBISATHCS
HUCKOMBIM 3HAauYCHHEM MpuHamIe:kHocTH W(Z). w(z)=max{0, 0,0024, 0,0058, 0,0114, 0,0197, O,
0,067, 0,0468, 0,0314 }=0,067.
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Jns moctpoeHuss HedeTKoro oTHoueHus L BeipaOoTku MomuHoctw BOVY npu 3amaHHOU
CKOPOCTH BETpa, OTHOIICHHWE, 3aJalollee HEYETKOEe IMOJMHOKECTBO OIMPEACIUTCS  Kak
w1 (<yjzi=)=max(min(u(yllz), u(y)), (ta6n.2). Ilpouenypa nocTpoeHUs MaTPULbl HEYETKUX OTHOILE-
HHUIl aHAJIOTWYHA NPEABIAYIICH 3a HCKIIOYCHHEM TOTO, YTO XapaKTEPUCTHKA MOIIHOCTH BETpa
3amaHa  (DyHKIMEH NPHHAIICKHOCTH CKOPOCTH Berpa. I[lodToMy, /I KaXIOro YpOBHS
NPMHAJICKHOCTH @ TIPM TOCTPOEHMH HMCKOMOW MATpHMIbI, HEOOXOJMMO YYHMTBHIBATh KakKI0€

HeYeTKOoe 3HaueHue MolnHoctu BOVY.
PesynbpTarhl omepanuii HEYETKOM KOMITO3WUIMM OTHOIICHWH Tabn.2 u 3 MOTyT OBITh
MIPEJICTaBJICHBI B BU/IE HEYETKOTO OTHOLIEHHS B TalJI. 5:

Taoauna 4. OTHomenune BoIpad0TK MomHOCTH BIY, oTH.€11.

Berep Ouens | Manas Cpenuss | bonbiie bonpmas | Ouenb Makc.
Masast CpeHEero OoJbInas
Jlerkwmii 1 0,250 0,085 0,042 0,020 0,013 0,013
CrnalbIit 1 1 0,317 0,162 0,079 0,051 0,051
YMepeHHbII 1 1 1 0,461 0,241 0,155 0,155
Cexuit 1 1 1 1 0,485 0,271 0,267
CHUabHBIN 1 1 1 1 1 0,542 0,500
Kpenknii 1 1 1 1 1 1 0,750
Ouetth 1 1 1 1 1 1 1
KpENKHi
Ta6auna 5. [lokpbITHE CYyTOYHOT0 rpaduka
Berep Bpewms cyrok, 4.
0-4 4-8 8-12 12-16 16-20 20-24
Jlerkwmii 0,250 0,128 0,086 0,086 0,086 0,128
Crnalwrif 0,318 0,308 0.194 0,222 0,163 0,308
YMepeHHbI 0,500 0,461 0,334 0,382 0,267 0,461
Cexuit 0,931 0,562 0,485 0,485 0,485 0,562
CunpHbIN 1 0,981 0,584 0,668 0,542 0,981
Kpenknii 1 1 0,935 1 0,750 1
OueHb Kpenkui 1 1 1 1 1 1

2.AHAJU3 PEe;KUMOB, CBSI3AHHBIX ¢ AKKYMYJIMPOBAHUEM YHEPTUH

[lpu pemieHHMH BOIPOCOB, CBA3AHHBIX C AKKYMYJIHMPOBAaHHEM OHHEPIHH, MPOU3BOJAUMON
BETPOYCTAaHOBKOM, HEOOXOIMMO TaKK€ YYUTHIBATh, YTO MCTOYHUK HHEPIUU 00JaaaeT OOJbIION
M3MEHYMBOCTBIO M €r0 PeXHMBI MPECKa3aTh 3apaHee C OOJBIIOW TOYHOCTHIO TPYAHO, a 3aJaud
pa3pabOTKN COOTBETCTBYIOIIMX METOAOB U 3()(EKTUBHBIX YCTPOHCTB SBISIOTCA OAHUM U3
BOKHEUIIINX M CIIOKHBIX TIPOOIEM BETPOIHEPTETHUKH.

B ocHoBe aHanmm3a peXMMOB, CBS3aHHBIX C aKKyMYJIHPOBAaHHUEM HHEPIUH, MPOU3BOAUMOM
BETPOYCTAaHOBKOM, paccMaTpUBAeTCS IOCTPOSHHE MOJENH, CoAepXkamei uHQOopMaIumo o
HEJIOUCIONIb30BaHHOM BhIPa0aThIBAEMOIN MOIITHOCTH, C YY€TOM MOKPHITUS I'padrka Harpy3KH.

MO)]eJ'II) MOXET OBITH npeacraBjicHa TaKUMHU HECYCTKUMH OTHOIICHHAMH, KaK BO3MOXHOCTH
WCIIONIb30BaHUsl «M30BITOYHOW» DHEPTMH B OMNPEIEICHHBIH TEPUOa U XapaKTEPUCTHKOW CHIIBI
BeTpa. 31ech M — HeIoMCIONIb30BaHHas BbIpadaTbiBaeMasi MOIIHOCTb, C YYETOM MOKPBITHS Tpaduka
Harpy3Ku B 3aJIaHHBIN [IEPUOJI BPEMEHH.

Jns mocTpoeHMs HEYETKOro OTHomieHus M (Tabm 5) MOXKHO TakXe BOCIOJIb30BAThCS
MOHATUEM YCJIOBHOTO HCYCTKOI'O IMOAMHOXKCCTBA. Torz[a, AHAJIOTUYHO AJITOPUTMY HAXOKIACHUA
He4YeTKOro oTHomeHUusI N MMOKpBITHS CyTOYHOTO Tpadrka Harpy3ku (Tada 6) OTHOIICHHE, 3a/1af0IIIee
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HEUYEeTKOE IOAMHOXKECTBO omnpenenurcs Kak g (<YKj>)=max(min(u(y//k), u@)).rae x=(Psoyj-

Prarr;)/Ppoy;.

Ecau 3Hauenne kod(p¢uuMeHTa Kj OTPULATENBbHO, 3HAYUT OJIIEKTpPUYECKas Harpyska
IIOKPBIBAETCS HE IIOJIHOCTBIO M BO3MOXHOCTHM aKKyMyJIHpoOBaHMs HeT. B 3ToM ciyuae
K03 PHLIMEHTY MPUCBAMBAETCS HYJIEBOE 3HAUCHHE.

Pesynbrar onepariu Maxminnoii KOMIO3UIIMK OTHOIICHUI Taba 5 ¥ MOXeT ObITh Mpesc-
TaBJICH B BUJE HEUETKOro oTHomeHus (tadn 6). Ilpu mocTpoeHnu maHHON MOJENHd HEOOXOIMMO
yuyecTb TOT (akTop, YTO MPU HEJOCTATOUHOM Ui TOKPBITHS Harpy3kd CKOPOCTH BeTpa,
AaKKyMYJIMpPOBAaHHUE OJHEPIUU HE MPOUCXOMUT. B mpenpinymieM OTHOIIEHHH JTOT (aKTop
y4YUThIBaeTCd KO3(P(QUIHEHTOM Kj, a B JaHHOM cllydae TpeOyeTcss OOpaTUTbCA K 3HAYCHUSIM
NPUHAIICKHOCTH TIOKPBITUS HArpy3Ku (Tadm 7).

Ecmn p @ n(<Xjz;>)<1, To pL ® n(<Xjz;>)=0

Ecmn pL® N(<Xij>):1, TO UL ® N(<X,-Zj>)7é0, T. €. BETPOYCTaHOBKA BhIPAOATHIBAET PE3EPBHYIO
MOIIHOCTb.

e ® - KOMIO3HIIKS HEYSTKUX OTHOIMICHUH, IIPH MTOMOIIKA MaxXMmMinnoi mporeaypsl.

Tadanua 6. Hemoucnosnb3oBaHHasi MOIHOCTH YCTAHOBKH, OTH.€/1.

YpoBeHb UCIOJIL30BAHUS Bpewms cyTok, 4

MOIIHOCTH 0-4 4-8 8-12 12-16 16-20 20-24
OueHpb MaJbIi 0 0 0 0 0 0
Maunsrit 0 0 0 0 0 0
Cpenuuii 0 0 0 0 0 0
Bonwie cpennero 0,250 0 0 0 0 0
Bosnbmroi 0,570 0,270 0 0 0 0,270
Ouenp 00aBIION 0,750 0,570 0,200 0,290 0 0,540
MaxkcuMabHbBIH 0,800 0,600 0,200 0,300 0 0,600

Tab6nmuna 7 Henoucnosb3oBaHHasi BbIpadaTbiBaeMasi MOIHOCTD, € Y4€TOM NMOKPBITHS
rpaguka Harpy3KH, OTH.eJ.

YpoBeHb Bpewms cyTok, 4
HCHOJIB30BaHIA 0-4 4-8 8-12 12-16 16-20 20-24
MOIIHOCTH
OueHpb MaJIBIi 0 0 0 0 0 0
Mansrit 0 0 0 0 0 0
Cpennuit 0 0 0 0 0 0
Bonbire cpenrero 0 0 0 0 0 0
Boabmoii 0,57 0 0 0 0 0
Ouenp 00abIIO0N 0,75 0,53 0 0,29 0 0,53
MaxkcuMalLHBIH 0,80 0,60 0,20 0,30 0 0,60
3ak/awuyeHue

[TokazaHo, 4YTO JMHTBUCTHYECKAass IE€PEMEHHAas BeTpa MOXET ObITh IpeAcTaBlIeHa
YIOPSAOYEHHBIM MHOXECTBOM HEYETKHMX NEepeMEHHBIX. JlaHHBIN MOAXOJ MO3BOJISAET MPEACcKa3aTh
BO3MOXKHYIO BBIPAOOTKY AJIEKTPUYECKON SHEPTUH ¢ ToMolisio BOY.

Hcnonp3yss METOAMKY IOCTPOEHHMS HEUYETKMX OTHOLIEHWM, NpPEICTaBI€HAa BO3MOYKHOCTb
COIIOCTaBJICHUsI BbIpaOaThIBa€MON MOIHOCTH ¢ Ipa)MKOM Harpy3kH, Ha OCHOBAHUHU Y€ro MOXHO
c/ienaTh BBIBOJ 00 UCIOIb30BAHUH MM aKKYMYJIHUPOBAaHUU AIIEKTPUYECKON SHEPTUH.

ITpocroTa, HarIsIIHOCT ¥ MPO3PAYHOCTh JAHHOTO MOAX0/A TAKKE CO3AAET NPEANOCHUIKY AJIs
HEUYETKOTO YIPaBJICHU, YTO TPeOyeT JOMOTHUTEIbHBIX UCCIETOBAHUMA.
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XULASO
R.K.Mammadzada, O.H. Qastmov, T.S. 9lokbarova, C.N. Caofarova
QEYRI-MUOYYONLIK SORAITINDO KULOK ENERJi QURGULARININ i$
REJIMLORININ ELEKTRIK YUKU QRAFIKI iLO OLAQOLONDIRILMOSI

Acar sozlar: kiilok energetik ehtiyatlar, kiiloyin siirati, geyri-salis ¢oxluglar nazariyyasi, ilkin
malumatin geyri —miiayyanliyi, enerjinin yigilmasi

Idaro olunmayan tobiot prosesi hesab edilon enerji dasiyicist kimi kiiloyin giiciiniin qeyri-
miioyyanlik faktorunu nozors alan hesabat metodu verilmis, hom do kiilok energetik ehtiyatlarinin
yik qrafiki ilo olagelondirilmasi iiclin sistem yanagmasi gostorilmisdir. Kiilokdon istifadonin
giymotlondirilmasi qeyri-salis coxluqlar nazariyyasing asaslanmisdir.

SUMMARY
R.K. Mamedzadeh, A.H.Gasimov, T.S. Alakbarova, S.N. Jafarova
WORK REGIME SEQUENCE OF WIND-POWER INSTALLATION WITH THE
GRAPHIC ELECTRICAL LOAD IN UNCERTAINTY CONDITIONS

Key words: wind-power resources, wind speed, illegible set theory, source information
uncertainty, energy accumulation.

An account method taking account the wind-power uncertainty factor is suggested as energy-
carrier being random uncontrolled natural process. A system approach for the sequence of wind-
power resources with load graphic is also suggested. Wind-usage estimation is based on illegible
set theory.
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Cild 14 Tabist vo texniki elmlor bolmasi Neol 2014

MOMMODOV VUQAR CAVANSIR oglu
Azarbaycan Texniki Universitetinin doktoranti
e-mail: mmetrolog@mail.ru

SUZGOC TORLU POSA TUTUCULARIN TOTBIQ EDILMOSI

Xiilasa: Mbqalods polad 40J1 -don alinan "govda" detalimin tokiiyiiniin siizgac-torlu posa
tutucularimin qalibds tatbiqila alinmasinin naticalori verilib. Bu yeniliyin tatbiqi naticasinda tokiikda
cirklonmoalori tam logv etmak miimkiin olmusdur. Ciinki bu halda tokma qalibinin eroziyasi kaskin
azalir.

Agar sozlar: posatutucu, siizgac-torlu, markazdongagma, ¢ixinti, siyirtma.

“Govde” tokiiyii polad 40JI-don hazirlanir, kiitlosi 50 kilogramdir. Ust vo alt yarimgaliblor
703 M markali silkoloyici masinlarda hazirlanir. Hazir golibin sot-hinin borkliyi 70-75 vahid toskil
edir. Tokiiyiin hazirlanmasinda fenol gatranli soyuq barkiyon qarisiq-i¢likdon istifade olunur. Bir
golibdo bir tokiik alinir [1,2].

Texniki sortlora gora tokiiyiin is¢i sothlorindo heg¢ bir qilisura icazo verilmir. Lakin praktiki
olaraq tokiiytlin sothi 50-70%-dok ¢irklorle ortiiliib. Orta hesabla bu qiisura gore zay 30-40 % togkil
edir. Lakin bir sira tokiiklorin qiisurlu hissalori miivafiq emal vo qaynaqlamadan sonra saglam
tokmao kimi tohvil verirlor. Olbatts ki, bu tomizloms prosesinin amoktutumunu xeyli artirir.

Govdo tokiiyiing, xilisuson, onun tokma qifina vo tokmao sisteminin elementlarina digqotlo
baxdiqda (sokil 1) goriiniir ki:

1. Dayagin olgiilorinin doyismosi tokmo zamani galibin soth qatlarinin aktiv dagilmasini
(eroziyasini )gostarir.

2. Tokma sistemlarinin biitiin elementlarinin sathinds dagilma izlori goriiniir.

3. Qidalandiricinin qarst tarafinds olan tokiiyiin sathinds ¢oxlu sayda zibillonmalor

miisahids olunur.

Aparilan tohlil tosdiq edir ki, istifado olunan qum-gil qarisigindan goliblorin asag: istilik
doziimlilyii, keyfiyyotsiz goalibloma, iglik yerlosdirilorkon golibin keyfiyyotsiz yigilmasi tokiiklordo
qiisurlarin yaranmasinin 2sas sebablaridir.

Sinaq tadgiqatlarinin mogsadi moévcud texnoloji proseslori ciddi doyismayarok qum-gil
goliblords hazirlanan tokiiklords qlisurlarin azaldilmasidir.

Texnoloji prosess miidaxilo edildikdo nazora alinmisdir ki, golibin dagilmasi sabobindon
amolo golon qlisurlar 70 % toskil edir. Sinaglarda maye metalin saflagdirilmasi {igin daxilindo
stizgoc tor yerlosdirilmis moarkazdongagan posatutucu sistemindon istifado edilmosi orara
almmigdir. Stizgac-tor eroziya doziimlii maye siisali vo slikerli qarisigdan hazirlanmisdir.

Biitiin digor sortlor eyni oldugda tomizlondikdon va ¢apildigdan sonra sinaq tokiiklorin
sathinda qum-gil galibin dagilmasinin izlori goriinmoamisdir (sokil 1).

Sokil 1. Govda sinaq tokiiytl
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Tokmo sistemi elementlorinin enino vo uzununa kasiklorinds, hamg¢inin silizgac ¢ixintida
(sokil 2) zibillonmalorin, gaz asqarlarinin vo s. olmasit miisahido olunur. Bu siizgac-torlu
markazdangagan posatutucu sisteminin yiiksok somarali olmasina dolalst edir.

Sakil 2-do metal gobuledicisiz va siizgac torsuz markazdongagan posatutucunun ¢apilmadan
sonra ¢ixintinin kasiyi gostorilmisdir. Cixintinin (1) {ist hissasinda zibillomalari olan qaz boslugu
(2) yerlasir. Bu islonmis konstruksiyanin qolibin eroziya mohsullari, hom dos golibs ineksiya edan
qazlarm tutulmasinin somarali olmasini gostarir.

Sakil 2. Markazdan gagan posatutucunun ¢ixintisi

Cixintinin alt hissasinda zibillomalar (3) vo oturma boslugu (2) goriiniir. Qaz boslugunun
formasi ehtimal etmoys imkan verir ki, ¢ixintinin kristallagmasi izafi qaz tozyiqi altinda va arintinin
firlanmasi ilo getmisdir. Beloliklo, islonmis texnoloji proses tokiiklordo Qolibin eroziyasindan
yaranan zibillonma qiisurunu xeyli azaldir.

Analoji smagqlar “siyirtma gdvdosi” tokilyiliniin alinmasinda aparilmisdir. Tokiik polad 30JI-
don hazirlanir, tokmao dostinin kiitlasi 100 kg-dokdir.

Sakil 3. “Siyirtmo gévdasinin” tokma dasti

Tokmo sisteminin elementlorini miisahids edarkon, aydinlagdirilmisdir ki, dayaq (1) gisman
dagilmaya moruz qalir. Qifin vo dayagin 6Slgiilorinin gismon doyismasi gostorir ki, tokmo zamani
aktiv eroziya proseslori bas verir. Uzun posatutucu sistem (2) zibillonmalarin tutulmasina komok
etmir va onlar tokiiyiin daxilins kegir.

Zibillonmoalarin bir gismi markazdangagan ¢ixintinin metal gobuledici-sindan, posatutucudan
Vo gidalandiricidan maye metali axidan tokmo yolunda yaranir vo onlar iist yarimgolibds yigilir.
Yenidan amala galan zibillonmoalor uzaqlasmis slavalikds (sokil 3) miisahids olunur.
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Sokil 4-do “siyirtma govdasi” tokiiyliniin qidalandirma sisteminin hissalorinin en koasiklori
gostorilmisdir.

Tokmo sistemi elementlorinin xarici goriiniisii, onlarin hondasi 6l¢iilarinin doyismasi Vo
sathlorinda ¢irklonmalorin mévcudlugu tokma gslibin eroziyaya déziimliiliiyiine dolalst edir.

Qurasdirilmis stizgaclorlo mokozdonqagma posatutucularinin kasiklori ¢ixmtinin badaninds
girklorin (1) vo qaz yigisma koguslarinin (2) movcudlugunu gostorir. Cirklonmoloarin izlori
¢ixintiin sathinds do goriiniir (sokil 5).

Sokil 4. “Siyirtmo govdosi” tokiiyliniin tokmao
sisteminin hissalarinin kasiyi
*Eﬁl‘ L By U A 9 9

Sakil 5. Markazdangagma posatutucu ¢ixintisinin
Vo posatutucunun kasiyi

Bundan basqa, c¢ixmtmm st hissesindo tokmo gedisi vasitosilo markozdongagma
posatutucunun bosluguna gotirilmis ¢oxlu ¢irklor konsentrasiya olunmusdur. Moarkazi hissads
gazyigisma kogusu vo yigisma boslugu vardir. Yigisma boslugunun yuxari hissosi qaz qabarciginin
dairovi formasina malikdir.

Posatutucunun kasiyinin doyisdirilmis handasasi (sokil 5) gostorir Ki, 0, metal axmnin tasiri
altinda erozion dagilmaya moruz qalaraq formasini doyismisdir.

Aparilmis isdo tokiikdo ¢irklonmalari tam logv etmok miimkiin olmamisdir, ¢iinki tokmao
gedisinin uzun kanallar1 kifayat etmoyan keyfiyyotdo @olibin hazirlanmasinda vo ilkin golib
materiallarinin agagi keyfiyyotindo tokmo galibin eroziyasina komok edir.

Naticalar:

1. Xarici islonmis eroziyaya doziimli qarisiqr olan qurasdirilmis siizgoc torlu yaradilmis
morkoazdongagma posatutucu sistemi 6ziinii tovsiya etmis vo miisbat naticalor gostormisdir.

2. ki qurutma ilo barkidilmis slikerlo maye siiso osasinda islonmis eroziyaya doziimlii xiisusi
qarisiq stizgacli torlarin hazirlanmasi {igiin ideal vo uygun golir. Verilon gatisiq tigiin o, biitiin zaruri
xassalora malikdir va i¢lik vo keramik qatisiglardan olan adi torlara uduzmur.
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3. Biitovliikde islonmis texnoloji fond, istonilon t6kma torpaq galiblor ii¢lin uygun golir vo
yalnmiz tokmo model lovazimatinin bdyiik olmayan islonmasilo biitiin texnoloci proseslords tatbiq
oluna bilar.

4. Torpaq tokmo goliblorinin eroziyaya doziimliliyiinii artirmaq keyfiyyatli tokiiklor almaq
tiglin islonmis posatutucu sistemdon vo xiisusi eroziyaya doziimlii qatisigdan olan tokmo galibinin
elementlarinin totbigindon savayi ilkin galib, i¢lik materiallarinin vo tékmo gslibinin hazirlanma
keyfiyyatini artirir.
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The article presents the results of castings parts "body" of steel 401. in the form of using filter-
grid slad catcher. As a result of uzing this innovation there appreared an opportunity of complete
elimination of impurities in the casting, and in this case the erosion of the mould sharply reduces.
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