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Statistical analysis systems applied in
researches and practice of production
associations enable solubility of a wide
spectrum of data analysis problems, statistical
analysis of dependencies, planning of
experiments, etc. [1]. Application of
econometrics allows us to determine the
existing relationships between the phenomena,
to provide a proved forecast of the phenomena
in specified conditions, which determines its
practical significance. The main condition
when constructing econometric models is
variable randomness compliance. Availability
of apparent parameter interpretation s
important when  selection an  analytic
dependence. Linear models are the most widely
used in econometrics, as the model parameters
have a clear economic interpretation and
forecasts made by linear models exhibit a lower
risk of significant forecast errors.

One of the most important classical
problems of economic time series analysis is
time series tendency simulation where time is
one of the determining factors. Time series
analysis starts with scheduling of the test index
followed by statistical check of hypothesis
about the existence of tendency in the time
series, with various methods to identify it
[2,3,4,5].

OKOHOMCTpHYCCKasd MOJCIIb,

IMPOrHoO3 Z[O6LI‘-II/I, HaaCKHOCTh MOACIIH,

reliability, model adequacy

In the article when time series analysis
we investigate the possibility of constructing a
mathematical model of oil production curve
based on production data from Pirallahi field.
Pirallahi field, located on the east of the
Absheron Peninsula, is exploited since 1902,
all the horizons of the field are at a late
development stage. Although the field is
operated for over 100 years, the development
horizons contain a sufficient amount of
remaining oil reserves, concentrated mainly in
the lower parts of the productive strata. We
used the initial data on oil production for the
period of 2002 — 2011, along the Qirmaki
horizon in the Northern fold of the field.

In order to make forecasts based on
production decline curve we need to conduct
several investigation phases, including curve
choice step corresponding to time series
behavior, estimation of selected curves
parameters, the adequacy of the selected model
to predictable process followed by estimation
of point prediction.

Method of Foster- Steward and the
contrast of means method are usually applied in
practice to diagnose the availability of trends.
In the article the method of Foster- Steward has
been applied [6]. We represent initial data as
follows (Table 1):

Tablel
Date 2002 | 2003 | 2004 | 2005 | 2006 | 2007 2008 2009 2010 2011
Q(t) 17,8 18,3 17,6 17,2 17,0 16,8 16,3 17,2 15,1 15,1
U 1 0 0 0 0 0 1 0 0
Vv 0 1 1 1 1 1 0 1 1
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The numerical sequences U and V are
obtained by comparing each level of series,
starting with the second one.

If = [l, !.f Q" = Q.v!—‘.li Q?’!—:. Q‘l.
0, otherwise
V= {li !.f Q" = 'Qr!—‘lJQr!—f. "-?11
Q, otherwise

Next, we calculate values K and L,
characterizing changes in the time series and
the variance:

K:Z(Ut +V,)=9 |_:Z(Ut ~V,)=6
t=1 t=1

We can verify hypothesis of deviation
randomness of value K from its mathematical
expectation and deviation of value L from zero
using Student’s test by calculating the t-
statistic:

K- _[9-3858 _

tk= = =3,99
Oy 1,28
tL=H=—|5| =2,55
o, 1964 °

where u, - is the mathematical expectation of a
random variable, o, - is mean square deviation

of random variable K, o, - is the standard

deviation of a random variable L.

The calculated statistics are compared
with tabulated ones. The theoretical value of
Student statistic t (0,05;8) = 2,306 [1]. Since
the calculated statistics exceed the theoretical
value of Student’s test, then we can say with a
95% probability that the constructed time series
has a trend both in the average and variance.

Figure 1 shows a graph of
determining factor - oil production.

According to trend in points on the chart
it can be supposed that the relationship between
production and the time is close to linear,
therefore it is better to choose the linear
function as the dependence.

The equation of the curve is expressed by
the following equation

the

Y=-0,3131*x+18,568

The equation of the curve is expressed by
the following equation:

Y=-0,3131*x+18,568
Table 2 shows the calculations of the

required parameters and characteristics of the
resulting model.

Figure 1. Oil production curve
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Table 2

t ]y | ey | vdis | e |pl| (etett))? | e | (v-vavr | YIS E  heivi*ao0

Yav) tav)
1| 178 | 17,8 |1825]| 04 0,7 0,20 0,9 2 | 20,25 2,52
2 183 | 366 |1794| 04 |1| 01 0,13 2,1 1 | 12,25 1,99
3 | 176 | 528 | 1763] 00 0,0 0,00 0,6 1 | 625 0,13
4 | 172 | 688 |1732| 0L |1]| 00 0,01 0,1 0 | 225 0,63
5 | 17,0 | 850 |17,00] 0,0 0,0 0,00 0,0 0 | 025 0,02
6 | 168 | 1008 | 1669 0,1 |1| 00 0,01 0,0 0 | 025 0,70
7 | 163 | 1141 | 1638 | -0 | 1| 15 0,00 0,3 0 | 225 0,43
8 | 172 | 1377 | 16,06 | 1,2 | 1| 33 1,33 0,1 1 | 625 6,70
9 | 151 | 1359 | 1575 -0,7 | 1| 01 0,42 3,0 1 | 1225 431
10 | 15,1 | 1510 | 1544 | -0,3 0,11 3,0 2 | 20,25 2,23
55| 1685 10,3 8 | 825
55| 16,8 TSS | ESS

The largest value of coefficient of
determination used to assess the equation
quality and showing what part of the resultant
variable variance is explained by the regression
equation is the selection criterion for the best
shape trend among the analytical methods.

RZ:§:O,8
TSS

Therefore, the corresponding equation
explains 80% of the effective feature variance.

The model adequacy to the described
process is verified based on analysis of
residuals that should have properties of
randomness and independence. The excess
independence  property is checked by
determining the autocorrelation in the excess
using Durbin-Watson criterion, having a great
potential with more reliable results compared to
the previous ones. In addition to the series trend
(average trend), it allows you to establish
availability of the time series variance trend: if
trend in variance is not available, then spread of
a level of the series constant. If conditions of
excess series independence and randomness are

fulfilled, then the constructed model is
considered reliable.

Different criteria are used to verify the
randomness of excess series, one of which is the
criteria of turning points, according to which the
following condition is fulfilled:

P> [2:(n-2)/3-2/(16-n—29)/90 ]

Hence the series is random with a

probability of 95%.

For this purpose, each element of &; series
is compared with two elements standing next
€,_, and ;4. Lets verify randomness of

excess series based on turning points test. There
are 6 turning points in conducted investigations.
Estimated value of the turning points:

P1=[2"(n-2)/3-2,/(16-10-29)/90] = 3,1

Since p > Pi, the series of residuals is
random with a probability of 95%.

Run test (Table 3) can be used to check
the randomness of excess series as a result we
determine median of obtained set of variate
values (u =-0,045).
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Table 3

Et 0,4482 0,365 | -0,02 | -0,11

0,004 | 0,117 | -0,07 | 1,153 | -0,65 | -0,34

Sorte; | -065 | -045 | -0,34 | -0,11

-0,07 | -0,02 | 0,00 | 0,12 | 036 | 1,15

-1 1 1 1 1 1

Residual sequence is recognized as
random when:

Kmax<[3,3(log n+1)]

v>[1/2(n+1-1.96vn — 1]

where Kmax — is length of long series, v — is
number of series.

In the resulting model Kmax = 5, v=2,
which means that the above conditions are
fulfilled, therefore, the hypothesis of deviations
randomness is confirmed.

If the form of the function that describes
the trend is selected inadequately to the
researched process, then values of excess series
may not have the properties of independence,
as they maybe inter-correlated. In this case,
there is a phenomenon of autocorrelation, under
which the assessment of model parameters will
have the properties of non-bias and
consistency. To test for autocorrelation we’ll
calculate the value of the Durbin-Watson test

[1]:

Timp (eg—eiy)®
d= —— =1,73
Ljz1 &

We define the lower di and upper
boundaries dy by tables of Durbin-Watson
statistic values. Critical values of d -Statistics
make di = 0.88 and du = 1.32. Estimated
statistics is compared with the two values as
calculated d satisfies du < d< 2, and then there
is no autocorrelation. In practice it is assumed
if the calculated d falls within the range (1.5-
2.5), then there is no autocorrelation.

After verification of the above conditions,
we may confirm that the model can be used for
prediction. In order to make forecast based on
existing time series on a few steps forward, we
need to substitute the value of the argument
corresponding to the forecast interval into the
built trend model (growth curve). The resulting
value is a point forecast. To perform a point
prediction we substituted t=n+1 into the trend
equation and the result is:

Y(11)=-0,3131*11+18,568=15,1

In 2012 oil production according to
proposed model should makel5,1 th. tons.
Actually oil production for 2012 made 14,2 th.
tons. The difference between actual and
forecast values made 0,9 th. tons, this is
equivalent to 6%, which suggests good
accuracy of the best-fit model.

Conclusion

The proposed approach suggests process change for several forward steps. Calculation and
estimation of point prediction enables to evaluate process behavior temporally in particular values, to
appraise the probability that process under study will not extend beyond set limits.
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Pirallah1 yatagin timsalinda neft hasilatinin prognozlasdirilmasi ii¢iin
ekonometrik iisullarin tatbiqi
N.S. Karimov, S.E.Tagiyeva, R.K.Hiiseynova

Uzun middat istismarda olan yataglarin hasilatinin prognozlasdirilmasi {igiin bir sira {isullar
totbiq edilir. Pirallahi yataq tizro illik hasilatin artmasi soraitindo onun ekonometrik {isullarla
prognozlasdirilmast  masalalorina baxilmisdir. Tapilan modelin miivafiq isullarla uygunlugu va
etibarligi da isbat edilmisdir. Bu zaman askar olunmusdur ki, hasilatin faktiki vo hesabi giymatlor
arasinda qiymoti 6 % toskil edir, bu da ekonometrik tisullarin neftgixarma masalalorinds istifado
olunmasi miimkiinliiyiinii bir daha tasdiq edir.

IIpuMeHeHne IKOHOMETPUYECKHX Mo/eJIell Il NPOrHO3MPOBAHUA
HeTen00bIYM HA MPpUMepe MecTopokaeHus Ilupannaxu
Kepumos H.C., Taruesa C.J., I'yceiinosa P.K.

I[JIFI IMPOTrHO3UPOBAHUA IIO6I)I‘~II/I Ha JJIUTCIIBHO paspa6aTI,IBaeme MCCTOPOKACHHUAX
OPUMEHSIOTCS pa3linyHble METOJbl. B cTaThe MccieqyroTcss BOPOCH MPOTHO3UPOBAHUS JOOBIYU
Ha MecTopoxJeHuu [lupanimaxu ¢ MOMOIIBI0O SKOHOMETPUUECKUX METOA0B. bpuIo nokazaHo, 4To
MIOJIyYEHHAsI MOJIEJIb SIBJIAETCS HAJIE)KHOM M aJleKBAaTHOM /I ONMCAaHUsS UCCIIeyeMOro npouecca. B
TO K€ BpEMA YCTAHOBJICHO, YTO pa3zHHIa MCKAY q)aKTI/IT-ICCKI/IMI/I U paCCYUTAHHBIMH 3HAYCHUAMU
no0bruM  coctaBisger 6%, YTO MOATBEpPXkAAeT BO3MOXKHOCTh HPUMEHEHHS SKOHOMETPHUYECKHX
Mozeneil B HepTea00bI4H.
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Abseronda yerlason sanaye miiassisalorinin atraf miihita va insanlarin hayat tarzina tasiri
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Miiasir Baki-neft vo gqaz hasilati ilo
yanasi neft-kimya, masingayirma, metal emali
va digar sanaye sahalarinin ds inkisaf tapdigi iri
sonaye morkozidir. Baki bir sira istilik elektrik
sistemi (IES) ilo tomsil olunan 6z enerji
sistemino malikdir, iri noqliyyat qovsagidir.
Burada ¢ox miqdarda ali vo xiisusi orta tohsil
ocaglari, elmi-tadqiqat institutlar: (onlarin goxu
Respublika Milli  Elmlor Akademiyasinda
birlosirlor) muzey vo teatrlar vo digor
modoaniyyat, tibbi mioassisalori vo moktablor
comlosmisdir.

Sohordo  bir sira sohar noagliyyat
vasitolori (avtonagliyyat, metropoliten) inkisaf
etmisdir. Kifayot godor ticarat vo digar xidmat
miiassisalori var.

Oz miqyasina gora nohong olan monzil
tikintisi (meqgapolis)(indi har bakiliya 10 kv.m-
don ¢ox faydali yasayis sahosi diigiir) son on
ildo asason Baki amfiteatrinin yuxari terrasinda
vo onun xarici maili sathindo aparilir. Eyni
vaxtda sohorin amfiteatrin orta vo asagi
terrasinda yerlogon kohno hissasinin yenidan
qurulmasi halo basa c¢atmamisdir vo soharin
torkibinds tikililorin yiiksok sixligi ilo segilan,
lizli donizo torof olan daxili vo asason qiivvado
olan insaat norma vo qaydalar1 asasinda
tikilmis daha genis, miiasir tipli ¢oxmaortabali
binalarin stiinliik toskil etdiyi xarici hissoalori
forglondirmak olar. Sohor, biitiin abadliq
elementlori ilo (su komori, isti su tachizati,
kanalizasiya, morkozi istilik sistemi) osason
tomin  olunmusdur; sohorin  kiigo Vo
meydanlarinin  bark Ortiiys, Kifayat qgodor
yasilliga malikdir [1].

Molumdur ki, iqglim soraitinin otraf
miihitin ¢irklonmoasinds vo ya oksino bdoyiik
tosiri var. Masalon Sanaye miiassisalarinin har
hans1 bir tisti borularindan ¢ixan tistiilor
kiilayin istigamatina gora araziys iifiqi yonalir.
Bakida kiiloyin orta siirati aylar tizro 5,4-don
6,8m/san-yadok doyismoklo orta giymat 6,1
m/san toskil edir. Kiiloklorin intensivliyino gora
Abseron rayonu Respublikada birinci yeri tutur.
Simal kuloklori hakim kiiloklordir. Baki nordu,
yaxud xazri adlanan yerli, sort, simal, nisbaton
soyuq, 2-3 giin, hardon lap 9 giin vo daha ¢ox
fasilosiz  kiiloklor asir. Hazirda xazrinin
giiciiniin asagi hoddi 6 bal sayilir ki, bu da
10m/san kiilok siiratino miinasibdir [2].

Kegon oasrin 70-ci illorindon sohoarin
kiitlovi  yasillasdirilmasi,  kiigolora  asfalt
désonmasi Vo sohorin simal-gorb otraflarinda
tikilon goxmortobali binalarin kiiloyin gabagini
tutmas1 hesabina xazrinin zararli tasiri ildan-ilo
azalir.

Xazri il Dborabor, sort  conub
kiiloklorinin (buna gilavar kiiloklor do deyilir)
vo hardonbir diger rumblarin da olmasi nadir
hal deyildir [1]. Bakinin iqlimi {i¢lin giinos
radiasiyasinin ~ yiiksok intensivliyi  do
xarakterikdir.

Baki sohor aglomerasiyasinin torkibina
daxil olan sahar tipli gosabalorin say1 41-dir.
Ayri-ayriliqda har bir gasabanin shalisinin sayi
1,1-don 76,2 min nafara godor arasindadir [1].
Bu gosobolor biitin  yarimada boyunca
sopalonmiglar: bazilori demak olar ki, Bakiya
bitisikdir. Biitlin yarimada boyu genis neft
modonlori orazilarina rast galinir.
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Tikililorin  xarakterino vo ohalisinin
mosguliyyatine  goro  xirda  goSobalarin
oksariyyatini kond kimi xarakterizo etmok olar.
Kand tosarriifatinin asas istigamatlori baliggiliq,
tiziimgiiliik, torovozgilikdir. iri qosabalor isa,
neft modonlori rayonlarinda vo ya iri sonaye
miossisalorinin  yerlosdiyi  yerlordir.  Bu
goasabalarda bir hissasi kéhnolib dagilmis az va
ya c¢ox miqdarda kond tipli bir mortabali
tikililor olsa da son zamanlar ¢oxmartabali
tikililor Gstiinliik toskil edirlor.

Abseronun biitév simal sahili boyundan
kegorok 6z noOvbasindo Samur Abseron
kanalindan  doldurulan =~ Ceyranbatan  su
anbarindan su gotiiron BOyiik Abseron kanali
vasitosilo aparilan siini suvarma qgasabalorin
cox hissosinin  yasillagdirilmasina  imkan
vermigdir. Abseronun kurort rayonu kimi
inkisaf etmokdo olan simal sahilindo modani
landsaftlar inkisaf etmisdir. Qasobalarin iglimi
Bakinin iglimino ¢ox oxsardir. Coxmartabali
yasayls massivlori vo mohallori bir gayda
olaraq isti vo soyuq su, kanalizasiya ilo tomin
olunmusdur. Bu ciir abad evlordo timumilikds
gotiirdiikdo sohar ohalisinin 65%-i yasayir. Bir
martaboali  tikililor adston su kemari va
kanalizasiya ilo tochiz olunmayiblar. Oz su
komori olmayan, yerlordo Baki vo ya digor
yaxinligdan kegon su komarlorindon ¢on
doldurma stansiyalarindan masinla gatirilon
sudan istifado edirlor. Bozi hallarda yerli su
monbalori  kimyavi ¢irklonmalordon konarda
deyildirlor, belo ki, tullantilarin yigilmasi,
natomizliklorin zorarsizlogdirilmasi vo konar
edilmasi gonastbaxs deyil.

Qasabalarin ¢oxu gisman, iri gosabalor
Vo c¢oxmoartobali evlor iso demok olar Kki,
tamamilo Sahorin Hovsan tomizloyici qurgusu
vasitosilo kanalizasiyalagdirilmigdir. Kanaliza-
siya sobokasi ilo yigilan ¢irkab sularin taleyi
miixtolif gasabalords miixtolifdir. Bazi hallarda
onlar agiq kollektorlara tokiiliir, ya da oraziys
axidlir, gqismon do neft modonlori vo sonaye
miiossisalorinin ¢irkab sular ilo axdigr gollerin
birino atilir. Ayri-ayr1 qosoboalords tomizlonmo-
mis cirkab kanalizasiya sular1 aciq relyefo
buraxilir.

Kanalizasiyalagdirilmayan qosobalords
natomizliklorin y1gilmasi bozon torpagda uducu
calalarda, nadir hallarda iso zibil quyular
vasitasilo hoyata kegirilir.

Quru  zibil  soklindo  tullantilarin
toplanmasi isindo do voziyyat eynilo pisdir.
Qosobolorin - oksariyyati Baki vo Sumgayit
soharlarinin sonaye miiassisalori tullantilarinin
tosir  zonasinda  yerlosir. Buraya neft
modanlarinin arazisindan, yerli sonaye vo kond
tosarriifat1 obyektlorindon daxil olan zarorli
qarisiglar da alavs olunur.

Qosabolorin - hamist az vo ya ¢ox
miqdarda yasillagdirilmisdir. Kigik miiassiso-
lords bu asasan haystyani bag vo bostanlardir,
iri gosoboalords isa bir gayda olaraq sohorda
bagcalar salinmig, domiryolu stansiyalari,
sonaye Vo kond tosorriifati obyektlorinin
orazilori  yasillasdirtlmisdir.  Yarimadanin
orazisinda cavan meso massivlorinin salinmasi
islori hayata kegirilirsado, onlarin sahasi Kifayat
godor deyildir, salinmis mesolor isa lang
boyiiyiib inkisaf edirlor.

Azorbaycan Respublikasinin
Abseron yarimadasinda neftin sonaye iisulu ilo
cixarilmasinin 150 ilo yaxin tarixi vardir. XIX
osrin axirlarinda vo XX asrin avvallarinds
neftin ¢ixarilmasinda, emalinda istifads olunan
primitiv  texnologiyalar, torpaq anbarlara
yigilmasinda, kegmis SSRI dovriindo iso neft
istehsalinin intensiv inkisafinin otraf miihitin
gorunmasindan {istlin  tutulmas1  Abseron
yarimadasinin torpaqlarinin, neftl qaliglart ila
cirklonmoasino  sobob olmusdur. Torpaglarla
yanasi bir ¢ox tobii gollor Lokbatan “Qirmizi
go6l”, Biilbiilo, Ramani vo s. neftquyularin
tullanti sulart ilo vo qazima mohlullart ilo
cirklondirilorak “6li” vaziyyatine salinmigdir.
Homg¢inin ke¢misdo quyularin otrafinda torpaq
bondlordon yaradilmis neft anbarlart kimi
istifado olunan orazilor bu giino godor neftli lay
sulari ilo doymus vaziyyatdadir.

Hazirda Abseron yarimadasinin toXmi-
non 20-22 min hektara yaxin orazisi miixtolif
tullantilarla (neft mohsullari, maisat vo Sanaye,
tikinti vo s.) ¢irklonmisdir. Bu da yarimadanin
imumi torpaglarinin taxminan 10 faizini toskil
edir (Oily Soil Clean Up Projest-MSGP-AZ05-
04.2005) Cirklonmis torpaqglarin 7500 hektari
ARDNS-in balansinda olan neft vo neft
mohsullari ilo ¢irklonmis orazilordir, 2800 ha
yaxin torpaqlar daha cox ¢irklonmisdir. Tor-
paglarin girklonma daracasi 1-2%-don 30-40%
godar, doarinliyi isa 2-3m vo daha goxdur [3].
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Son dovrdo ohalinin artimi vo daxili
miqrasiyas1 torpaq istifadogilorinin  sayinin
artimina, Baki sohorinin vo onun otrafinda
yerlagan gasoba va kandlarin boyiimasina sabab
olmusdur. Torpaga talabat onun giymatinin son
10 ildo 8-10 dofo artmasina gotirib gixarmisdir.
Digar torafdan iss girklonmis torpaglarin boyiik
orazilori ohato etmasi ohalinin yasayis evlori
tikmasini,  sosial-igtisadi  problemlori  hall
etmosini mohdudlagdirir, onlarin saglamligina,
otraf ekoloji soraito manfi tosir gostarir.

Neftlo ¢irklonmis torpaqlarin sahasinin
¢ox olmasi, ¢irklonmanin yiiksok hadds olmasi
nozoro alinsa El-o indiki templo torpaqlar
tomizlomoys uzun middot lazim olacaqdir.
Odur ki, Diinya Bankinin Ekoloji Dovlst
Programina yardim etmosi vaxtinda qabul
edilmis qorardir vo Ekologiya Idarasinin
tomizlomo sahasinda goracayi islora gox boylik
tokandir [3].

Abseron yarimadasi- Binagodi neft-qaz
cixartma idarasi istismar edilon sahoalords
radioaktiv. maddalorin ¢okiintiilorde  yigilma-
smin (rodon) otraf mihito giliclii tosiri
olmusdur. Abseron yarimadasinin 35 min
hektardan ¢ox sahasi ekoloji sahodon yararsiz
hala diigmiisdiir ki, buna sobob iso geyd edildiyi
Kimi neft-qaz yataglarinin  kosfiyyatt  vo
istehsali miassisalorlo boarabar, ham do kimya
sonayesi, sement istehsali das karxanalari,
plastik materiallar istehsal edon zavodlardir. Bu
konserogen-radioaktiv va bioloji aktiv maddes-
lorin  birgo texnogen tosirini nozoro alsaq
onda,ekoloji tarazligin pozulmasinda Abseron
yarimadasinin 6ziinii ekoloji cohatdon garginlik
poligonu kimi apardig1 aydin olar [4].

Neft-qaz ¢ixartma madonlorinin  neft-
gqaz quyularinin qazmtist vo istismar islori
gedon orazilordo otrafa sopslonmis boyiik vo
kicik yarimpargalanma perioduna malik olan
radioaktiv. maddolor sirasina uran, torium,
natrium, kalium, radium, radon, sezium,
rubidium elementlorinin miixtolif bork vo gaz
sokilli  aerozollarinin  klyuster ~ formali
radionuklidlori daxildir.

Xiisusilo on giiclii stialanma manbolori
neft qovsaqglarinin bir-birilo birlosdiyi yerlor,
uzun miiddoat istismarda olan neft gélmagalori
Vo kohno neft ¢onlorinin  dibidir. Bu
obyektlordo siialanma dozasinin  giicii-300
mR/h-a ¢atmigdir. (adobiyat). Bu radioaktivliya

sobob; Siialanma monbalori asason- Ra, U, Th,
Bi, Pb, Rn, K -—elementlorinin izotoplari
olmusdur. Radioaktivlik doracasi olgiilon saho
Vo avadanliglarda slialanma dozasinin giicii
arazilords gobul edilmis normadan orta hesabla
60 dofa ¢cox olmusdur [4].

Otraf miihitin tomizliyina nozarat elmi
Vo iqtisadi cahotdon asaslandirildigda miiayyan
naticalor verir. Azorbaycanda ekoloji vaziyyot
insanlarin saglamligina tosir edon onun asas su
chtiyatlarmi  Xozor donizi vo Kiir ¢aymnin
ekologiyasindan ¢ox asilidir.

Son illor Xozor donizinin ¢irklonmasi
problemi fovgolads vaziyyst olaraq ciddi
xarakter alir, bu da donizds neft-qaz ¢ixarmanin
inkigafi ilo yanasi homg¢inin neft, neftayirma,
neft-kimya, masinqayirma vo digor Sonaye
saholorinin buraxdigi sonaye axinlari ilo daha
da agirlagdirir.

Abseronda ekoloji  vaziyyatin  pis
olmasini, homginin Azarbaycan Dévlat Tikinti
Komitasinin Dovlat Tobisti Miihafizo Komitasi
orqanlarmin  istiraki  ilo  1989-cu ilds
respublikanin 17 miisssisalorinds su tomizlayici
qurgularin isinin effektivliyinin eyni vaxtda
aparilmig yoxlamalarin naticalori do tosdiq edir.

Tomizlayici qurgularinin isinin
effektivliyinin asagi olmasi, osasen onlarin
fiziki vo monavi kohnalmosi ilo  (43%)
olagadardir [5]. Qalan hallarda reagentlorin
olmamasi ilo Vo asagi saviyyali istismarla
olagodardir. Belo ki, Baki neftayirma zavodu
mexaniki tomizlomo qurgularmin vo ¢irkab
sularin  su tomizloyici qovsaqlarinin qeyri-
effektiv islomasi, cox c¢irklonmis axintilarin
verilmasi naticoesindo onlarin normadan artiq
yiklonmasi ilo slagadardir.

Azorbaycan  domir  yolunun  neft
mohsullar ilo ¢irklonmis sisternlorin buxarla
yuma stansiyalarmimn vo Azorneftyag su
tomizloyici qurgularinin son daracada qeyri-
gonastbaxs islori geyd olunmalidir.

Baki sohari lizro an iri ¢irklonmis girkab
sular1 monbayi Baki kanalizasiyasidir. Maisot
tosarriifati  qatisiglarindan, sonaye tullanti
sularindan ibarat olan bu sularin torkibinds
miixtalif zararli vo zoharli maddoslorin “buketi”
saxlanilir [5].

Abseron-Xozor donizi ekoloji sistemin-
do folakstli voziyyotin yaranmasmin az
ohomiyyat kosb etmoyon sobabi tobiostdon
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istifado edilmodo ekoloji proseslorin miikom-
mal islanmoalidir.

Xalq tosarriifatinin istehsalin arttimi vo
otraf miihitin mihafizasinin effektivliyinin
yiiksalmosi bu qarsiliglt olageli problemlordir.
Belo ki, tobii ehtiyatlardan no godar somorali
istifado  olunarsa, tullantisiz  istehsalata
kegmoklo son mohsulun xiisusi ¢oakisi bir 0
godar yiiksok, otraf miihito diison texnogen yiik
da bir 0 gadar az olar.

Abseronda illorlo ekoloji vaziyyatin
gonastboxs olmamasimin az ohomiyyat Kkosb
etmoayan sobobin biri do tobistin miihafizo
edilmosi todbirlarinin az hocmda
maliyslosmasindon  ibarotdir.  ABS  va
Yaponiyanin bir sira sonaye saholorinds otraf
miihitin miihafizesine qoyulan investisiyanin
xuisusi ¢akisi 20% saviyyasindadir [5].

Azorbaycanin sonaye miiassisalori {izra
tobiotin miihafizo edilmosino kapital goyulu-
sunun hocmi, Abseronda comlosmis tmumi
hacmin 1%-don az olan hissasini taskil edirdi.

Abseron yarimadasinda tobioti miihafizo
todbirlorinin - hoyata  kecirilmosinin  asagi
effektivliyini qgeyd etmok vacibdir. Agkar
olunmusdur ki,  Abseron-Xozor  donizi
sisteminin xilas edilmoasina gedan yol Dovlat
siyasati kimi istehsalin kompleks
ekologiyalasmasindan  kegir. Bu  siyasot
corgivasinds foaliyystdo olan texnologiyalari
daha miiasir qonastli vo ekoloji tohliikasiz
texnologiyalarla ovoz edilmasi  zoruridir.
Miiasir goraitdo bu mosolo elmin oldo etdiyi
nailiyyatlordan istifado etmokls az tullantili vo
tullantisiz texnologiyalarin yaradilmasi, qapali
texnoloji proseslora kegirilmasi yolu ilo hall
edilmolidir. Bu problemlarin holl edilmasinds
mithiim yeri ¢irkab sularin tomizlonmasi tutur.

Uzun illordir ki, respublikada “Azor-
enerji” ASC-nin elektrik stansiyalar1 istismar
olunur. Bunlardan Baki va Abseronun orazi-
sindo yerloson Baki IEM, modul tipli Baki
elektrik stansiyast vo “Simal” IES-dir. Bu
stansiyalarin isi otraf miihiti ¢irklondiran, asas
iki novdo tullantilarla xarakterizo olunur:

yanacagin yanma mohsullart vo su hazirlama
qurgularinin (SHQ) cirkab sular1. **

Elektrik stansiyalarinda c¢irkab sularin
asas hissasi SHQ-nin payina diisiir. Axiricinin
istismar1 xeyli migdarda minerallasmis ¢irkab
sularinin yaranmasina gotirib ¢ixarir, bu da
ilkin suyun torkibindo duzlarin olmasindan,
homginin, su hazirlama prosesindo totbiq
olunmasindan irali golir. Elektrik stansiya-
larinda orta hesabla 1 MVT elektrik enerjisinin
istehsali zamami 1,5-3,0 kq mixtolif torkibli
duzlar amala galir [5].

Son illor  energetik qurgu vo
avadanliglarda modernlogdirmo prosesi genis
totbiq tapmusdir. O cohotdon  qazlarin
tomizlomo texnologiyasinda istifado olunan
texnoloji avadanligin miasir hoyat soraitino
uygun tokmillogdirilmasi miithiim masalalardan
biridir. Masolon SO, -—qgazindan tobii gazin
tomizlonmosi tiglin yas tisuldan istifado edilir.
Holalik deyilon iisul o qodor do genis tothiq
tapmayib [6]. Lakin elmi-texniki toraqqi daha

rentabelli  Gsullarin  islonmasine  ehtiyac
duyulur.
Miisssiso  layiholondirilonds  sanitar

norma masalalarina boyiik digqget yetirilib. Belo
Ki, inzibati vo xidmat binalar1 elektrik
stansiyasinin mithiim struktur boélmasi olan
tiistii borularina nozaron kiilayin istigamatinin
oks tarofindo yerlosir.

Bu halda binalarin va tikililorin otrafinda
aerodinamik zonalar yaranir ki, onlarda da
havanin sirkulyasiyas1 he¢ bir maneyaya rast
golmadon bas verir. Zororli maddalor kiilok
vasitosi ilo atmosfer havasinda yayilmasi
adoton iifiqi vaziyyats istigamatlonir.

Baki IEM Stansiyasi iizro atilan tiistii
qazlarinda azot oksidlorinin iimumi miqdar
13.44 qg/san olmusdur. Aparilan hesablama
gostorir ki, atmosferin yero yaxin gqatinda
havaya atilan azot oksidlorinin  comds
maksimum qatilig1 0,044 mg/m® olmusdur. Bu
da buraxila bilon qatilig hoaddindan (0,085
ma/m®) 1,93 dofo azdir. Miixtolif Slkolords
zorarli maddolorin yol verilon qatilig haddi
cadval 1-dos togdim edilmisdir [6].
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Coadval 1
Miixtalif 6lkalords zararli maddolorin yol verilon gatiliq haddi
Zorarli maddalor Azorbaycan Rusiya Diinya banki1 Avropa
standartlari
Orta qatiliq 3,0 - 29 20,0-57,0
CO Yol verilon qisa 5,0 20,0 - 40,0-45,8
miuddotli gatiliq
NOx Orta gatiliq 0,06 1,0 6,0 4,0-10,0
Yol verilon qisa 0,085 2,0 - 1,8-20,0
miiddatli gatiliq
SO, Orta qatiliq - - 5,0 3,0-20,0
Yol verilon qisa - 10,0 - 6,0-13,0
miiddatli qatiliq
bork | Orta qatiliq - - 10,0 -
Yol verilon qisa - - - -
miuddatli gatiliq
O3 Orta gatiliq - - - 0,1-0,2
Yol verilon qisa - - - 0,2-0,6
miiddotli gatiliq

Natica

Baki vo Abseronda yerlogmis sonaye miiassisalarinin otraf miihito tosiri bu giin aktual mévzu
olaraq qalir. Yoni bu giin soharin 6ziiniin vo onun atraf gasebalarinin yenidonqurulmasi, daim yaxsiliga
dogru inkisafi danilmaz oldugu bir donamdo albat ki, saglam hayat ii¢iin ilk névbado ekoloji tarazligin
saxlanmasi problemlari daim nazaratds olmalidir.

Otraf miihitin ¢irklonmasino sabab iqlim soraiti, Sonaye miiassisalori, insan lageydliyi va s.
faktorlar ola bilor. Bu giin Baki vo onun sohoratrafi orazilori, gossbalorindoki yenidonqurma islori
genis viisat alib. Bu inkisafla yanasi otraf miithitin qorunmasi hor bir vatondasin vo momurun borcudur.
Yeni parklar yaradilir, abadliq va yasillasdirma islori aparilir.

Bu mogalodo Abseron yarimadasinda o ciimlodon Baki goharinin 6ziindo yerloson dovlast neft
sirkoatino moxsus miisssisolorin, “Azorenerji” ASC-yo moxsus IES, modul tipli elektrik stansiyalarinm,
kimya miiossisalorinin otraf miihito no Kimi monfi tasirlari ola bilir va bu tasirlorin aradan qaldirilmasi
ticlin hansi iglarin goriilmasi masalalarins toxunulmusdur.
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AnumepoHcKnii Bo3/ielicTBHE MPOMBINLICHHBIX MPEANPUATHI HA OKPYKAIONLYI0
cpeny U o0pa3 *KU3HHU JKoaei
M.M.TyHnei

Brusinue Ha OKpyXarouryro cpeay IpPOMBIIUICHHBIX MPEANPUATUNA, PaclOI0KEHHBIX B baky u
Ha AMIlepoHe, U Ha CeTOAHSIIHUN JeHb MPOJI0JIKAET OCTABAThCS AKTYaIbHON TEMOH.

Takum 00pazoMm, CerojgHsi PEeKOHCTPYKIHMS CaMoOro ropoja M ero OJM3IIeKALINX IMOCETKOB,
HOCSIAsl XapakTep MOCTOSHHOTO YIYUYlIeHUs, B IIEPBYIO O4Yepeb 310pOBOT0 00pasa >KM3HH, AOKHA
OBITH MOCTOSTHHO MOJ] KOHTPOJIEM.

[IpyunHamMu 3arps3HEHUS OKPYXKAlOIIeW Cpelbl MOTYT OBITh KIMMAaTHYECKHE YCIIOBUS,
MIPOMBIIIUICHHBIC TIPEATPUSTHS, PABHOIYILINE JIOJIEH U Apyrue (paKTopsl.

CeroiHss HEBO3MOXKHO HE 3aHUMAThCs paboTamu, CBA3aHHBIMU C PEKOHCTPYKIHEH ropona baky
U IIPUJIETAIOLIUX K HEMY OJIM3JIEKALUX [TOCEIKOB.

Hapsiny ¢ »TuM pa3BuTHEeM, OXpaHa OKpYKAIOIIeH Cpelbl SBISETCS JIOJTOM KaXJI0TO
rpakJIaHWHA PECITyOIUKH.

Coznarorcss HOBbIE TTAPKH, 110 MEPE BO3MOXKHOCTU MPOBOASTCS pabOTHI 0 OIaroycTpoiCTBYy U
03€JICHEHUIO.

B oT0if crarthe 3aTparuBarOTCs BOINPOCHI, CBSI3AHHBIE C BO3MOXHBIM OTPHULIATEIHHBIM
BO3JICHICTBHEM Ha OKPYKAIOIIYIO CPEAy MPOMBIIIICHHBIX NMPEIIPUITHN, TPUHAIICKANNX HEPTIHON
KOMITAHWM, TEIUIOBBIX M MOJIYJIBHBIX JJCKTPOCTAHIIMM CHUCTEMBl A3EpIHEPKH, XUMHUUYECKHUX
OPEIPUATHIA, PACTIONOKEHHBIX Ha ATIIIIEPOHCKOM MOJyOCTPOBE, B TOM uucie U B baky.

PaccmoTpensl MeponpusiTis, HallpaBJICHHbBIC HA YCTPAHEHUE TOCIEACTBUN 3TOTO BO3JICUCTBHSI.

Absheron impact of industrial enterprises on the environment and people's way of life
M.M.Tuney

The influence of industrial enterprises located in Baku and the Apsheron is still an urgent theme.
So today, reconstruction and development of urban and suburban areas for the better, is undeniable.
However, first and foremost, ecological problems must be attended to and controlled.

Climatic conditions, industrial enterprises, human carelessness and etc can be reasons for
pollution in the environment. Today it is impossible not to see reconstructions sights in Baku and the
areas around it. It is the duty of citizen and civil sevant to take care of the enviroment. New parks have
been done. In this article we touched on the problems how enterprises located in Baku and in
Apsheron, owned by Azerelectric, other chemical companies can influence on the enviroment and how
we can solve it.
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EddexTnBHOC MeponpusiTHe, yCKOpPsIOLIee JKOHOMHYECKOe Pa3BUTHE
B HehrenoObIBaKOIIEl MPOMBINLICHHOCTH

C.A.Mycradaes, A.lll.Acanos, H.C.Mycradaes
AzepOarimxanckuii 'ocynapctBennbiii YausepcuteT Hedtu u [IpombinieHHOCTH

KiaroueBble cJjioBa: CTOYHEBIE BOABI, OJOKOJIOTHsd, H30JdAL0UsA BOJ, IIOBTOPHOC O6BO,Z[HCHI/IC
CKBa)XHMHBI, MEpTBasi HE(PTh, CTPYKTypHast BI3KOCTb HEPTH
Keywords: waste water, ecology, water insulation, re-watering wells, dead oil, structural

viscosity oil.

B cratbe THAPOIMHAMUYECKHI METOJ
MEePUOIUYECKON HM3OJISIIUU TJIACTOBBIX BOJ B
00BOTHUBIIMXCS HeDTIHBIX CKBakuHAX [1,3,4]
paccMaTpuBaeTCs Kak Ba)XXHOE MEPOMPUSITHE
JUISE  YCTpAaHEHUS  YXYAIIGHUS  HKOJIOTHU
TEPPUTOPUN HE(DTSIHBIX IMPOMBICIOB, AaTMOC-
dbepbl u MOPCKHUX YCJIOBHIA, rae
pa3pabaThIBalOTCS U SKCILTyaTUPYIOTCS MECTO-
POXKICHHSI Pa3IMYHBIX  YIJIEBOJOPOJOB, a
TaKK€ KaKk HSKOHOMMYECKH pa3BUBAIOILEe
He(Te0OBIBAIOIIYIO TPOMBIIUIEHHOCTD.

W3BecTHO YTO, HA TEPPUTOPHSX, TC
pacmionaraiotcs  He(TerazoBble  MPOMBICHA,
HeTenepepabaThIBAIOIINE W XHUMHUYECKUE
3aBOJIBI, BCEr/Ia  BO3HHUKAIOT  CIEIYIOIINE
9KOJIOTHYECKHUE TPOOIIEMBI:

1. W3 o0OBomHUBHIMXCS HEPTIHBIX
CKBa)XMH BMECTE C HE(DTHIO U YTJIEBOJOPOIHBIX
ra3oB, TaK)Ke JOOBIBAIOTCS TJIACTOBBIE CTOYHBIE
BOJAbl B  COCTaBax KOTOPBIX  HMMEIOTCS
pa3iNyYHbIe COJH, KUCIOTHI M SJOBHUTHIE Ta3bl
(YTJIeBOJIOpPOHBIE Ta3bl, CEPOBOJIOPOT U T.1.).
OTU TpsA3HBIE CTOYHBIC IUIACTOBBIE BOJBI C
OJIHOM CTOPOHBI YXy/ImaiT atMochepy (B HUX
pPacTBOPEHHBIE SIIOBUTHIC Ta3bl BBIACISIOTCS U
CMEIIUBAIOTCS C BO3JyXOM artMocdepsl), ¢
JIPYroil CTOPOHBI MOBBIIIAET COJIEHOCTh 3EMEIb,
NPUHOCUT  OOJBIIOW  BpEI  CEITbCKOMY
XO35UCTBY  (BBIpalmIMBaHUI0  (QPYKTOB U
OBOIIEH, )KHUBOTHOBOJICTBY M ITHIICBOJICTBY) U
03€JICHEHUI0; a TAK)XKE 3arpsA3HAIOT MOPE.

2. B cucremax cbOopa, XpaHEHUS H
TPAHCTIOPTUPOBKU HE(PTH U Ta3a Ha HE(PTIHBIX
MPOMBICTIAX TPOUCXOMIT TaKHE HEeXenaTelb-
HBIC SIBJICHHUS KaK yTEeYKH He(DTH W Tasza uepes
HETePMETHYHBIC y3JI6I POMBICIIOBBIX —arllia-
paToB U 000pyIOBaHUNA. DTO, C OTHOW CTOPOHBI

CIOCOOCTBYET MPEBPAIICHUIO YaCTH J10OBITOM
OPOAYKIUH K TOTEpsIM, C JAPYrod CTOPOHBI
OKa3blBaeT  OTPULIATENILHOE  BIUSHHE  Ha
HKOJIOTUYECKHE YCIIOBHS TeppUTOpuil Hedre-
IIPOMBICJIOB M HACEJICHHBIX ITYHKTOB.

3. DKOJOrM4ecKHUe YCIOBUS yXYIIAIOTCs
TaKXKe B pe3yibTaTe MCIAPEHUs JIETKUX
¢bpakuuii HedTel 1 HEPTEPOIYKTOB U APYTUX
XMMHUYECKMX BEIIECTB, IPOU3BOJUMBIX Ha
HedTenepepabaThIBAIONINX W XUMHYECKUX
3aBO/AX.

[IpenoTBpamenne BCEeX BBIIIEOTMEYECH-
HBIX HETaTUBHBIX SBJICHUN SABISETCS OJHOM U3
CaMbIX aKTyalbHBIX Ipobiem. s ycrmemHoro
pemieHust 3ToM mpoOneMbl — JuId  OCYy-
[IECTBJICHUS TPEAYCMAaTPHBAEMOTO MEpPOTIPHSI-
TUSL TIPOBOJSATCS OIpe/ieIeHHble MOJATrOTOBU-
TeNbHBIe paboThl. M3 HUX caMBIMH Ba)KHBIMH
SBJISIOTCSL pacyeThl MOBTOPHOTO OOBOJHEHUS
CKBA)KMHBI TOCJIE 3aBEpPIIEHUS MEPBOTo LMKIIA
MeponpusitTis. C 93TOM Ienpl0  MPOBOIAT
THIIpOAMHAMHUYECKHE pacdeTsl. Ecim 9To Bpems
MOJTyYUTCS KOPOTKUM (B Yacax, B JHSX), TO B
9TOIl OOBOJHUBIIEHCS CKBaXXHHE JTOT CIIOCOO
He npumeHsercs. Eciu 370 Bpemst mosyuurcs
JUTMHHOM (B MecCsIax, B rojiax), TO 3TOT CIOC00
MIPUMEHSETCSL.

[locne ocymiecTBieHus: MEPBOro ILMKIIA
MEpONPUATHS BpeMsl TOBTOPHOTO OOBOJIHEHUS
CKB2)XHMHBI 3aBUCHT OT CJIEIAYIOUINX (AKTOB H
apaMeTpoB:

- OT BHJIa MEPTBOM HE(THU 3aKauMBaeMOl
B IUIACT;

- OT paauyca TPOHUKHOBEHHS MEpPTBOM
He(TH B IUIACT;

- OT AMHAMHUYECKON BS3KOCTH (WUTH
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CTPYKTYPHOU BSI3KOCTH HE(TH) MEPTBOUN HEDTH
B IIJIACTOBBIX YCJIOBUAX,

- OT IPOHUIIAEMOCTH TIIACTA;

- OT YACNIBHOTO Beca MepTBOM He(TH;

- OT yJISJILHOTO Beca IUIaCTOBOM BOJIBI,

- OT 3HAYCHHA ACHUPCCCHU, HpHJIaFaeMOfI
B CKB2)XHMHE U T.]I.

+ (U — 1y) (RS IRy — r2Inr) — &

Zk(P k P, c]
rne 1 — Bpems, HEOOXOAUMOE s
MOJTHOTO ~ BBITECHEHUST  MepTBOM  HedTH
IJIACTOBOH BOJIOH K  [pOAYUUPYIOIIEH

HEPTSIHOIN CKBa)KUHE;
111 — KO3 PULKEHT MOPUCTOCTHU IIACTA;

IJ1acTa;

KOA(QQHUIHUEHT TPOHUIAEMOCTH

PF: — IJIaCTOBOC AAaBJICHUC,

P. — nunamuueckoe 3aGoitHoe naBienne
CKBayKMHBI,

[l — IMHAMUYECKAs BS3KOCTb MEPTBOM
He(THU B TIACTOBBIX YCIOBUSX;

Ly, — TMHaMU4YECKas BA3KOCTh IIACTOBOM
BOJIbI B IJTACTOBBIX YCIIOBUSIX;

AI
——=lIn
G

Ecam kak M301MpYIOMIMH areHT B IUIacT
3aKaYMBAETCS BBICOKOBS3KAs HBIOTOHOBCKAas
TsKenas HeTh U BbhITECHsIeMast MepTBasi He(Th
W BBITCCHAIOIIAA IIJIaCTOBAsA BOJa IIOJYHHIA-
10TCA JINHEHHOMY 3aKoHy (unbTpauuu Japcu,
TO 9TO BpeMsl BBIUUCISETCA CleayIolen

hopmymoii [2]:

[(upInRy, — puyInr.)(RG —77) +

%“*’(Ré—rf),

R, — pamuyc kourypa nutanus;

(L)

T, —paanyc CKBaXXUHBI,
Ru — paauyc II€pBOHAYAJIBHOIO KOHTYypa

BOJIOHOCTHOCTH.
Eciu B mact 3akauuBaercs BSI3KO-
IUTACTUYHAs MepTBas He(Th M BbITECHsAEMas
3Ta He(Th NMOAUMHAETCS 0000IIEHHOMY 3aKOHY
Jlapcu, a BBITECHSIOIIAs IUIACTOBas BOAA
MOIYUHSETCS JTUHEWHHOMY 3aKOHY (PHIIbTpaliu
Jlapcu, TO B 3TOM cilydae BpeMsi IOBTOPHOIO
0OBOHEHUSI HEPTSIHOI CKBAKUHBI
BBIUHCIISIETCS 110 clieayroten hopmye [3]:

P,:—Pq]
A+Gr,

mnglnr, — u,InR,,)
T = " kG 2 £ I:(:RU_TC]
20 =) b R Y — (1 — )] +

kG

(Ro + (P, —F)

kG

| 2 — p)A { 1142 + 444G — 18562

(A+G)3

"+ DA+ Gr)

(2)

+49(A—|—GJ[ 1 B 1 ]_196(2A+GJ[ 1 B 1 ]+
A? (r.+1)* (R, + 1)* 342 (r.+1)* (R,—1)3
N 109 [ 1 _ 1 ]_ZZA—I%G( 1 B 1 )}

A+ Gl(r,+1)2 (Ry+1)? (A+G)* \rn.+1 R,+1/)

31ech ObUTH MPUHSTHI CIIEAYIONE 0003HAYCHHUS:
P, — P +Gr. = 4
P, —P.—G(R,—1.)=A+Gr;
P,—P.=G@.+1)=A+G;
2(P,—P.) +2Gr,+G = 2A+G.
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3neck 1y — CIPYKTypHas BS3KOCTb
BSI3KO-TIJIACTUYHON TSDKEJION MEPTBOM HE(TH B
IIACTOBBIX  ycnoBusx; (G — HavaubHBIA
TPaIUCHT JIABJICHUS.

OctanbHple  00O3HAY€HHSA  BEIUYHH
Oepytes kak B popmyne (1).

Ecniu B mmact 3akauuMBaeTcs BBICO-
KOBsI3Kasi TsDKellas MepTBas  JujaTaHTHas

2
2m(Ry/? — R;"?)"- (RS — R)

HeTh U ee PUIBTpAIKS B TJIACTE TIOTUUHSACTCS
HenuHelHoMy 3akoHy A.A.KpacHomonbckoro,

1
TIOKA3aTeNb CTSNEHH KOTOPOro — = = <1, 10
n

BpeMsi TIOBTOPHOTO OOBOJHCHHUS CKBa)KHHbBI
BBIYHCIISIETCS 110 CIIeAyoIIel hopmye:

(3)

T —
Cllpk_vgc—l(ﬁéfz_Tcﬁz)Pk_'__v/C—z(R;fz_R;fz)Pc

V"C_l(sz . Tﬂlf2)+vgc—2(R;f2 _Tclfz)

rac Cl u CE — INIOCTOAHHBIC KOSQ)(I)HHHCHTLI B

HEJIMHEWHBIX 3aKOHAaX (UIbTpalMd COOTBET-
CTBEHHO JWJIATAHTHOW HEPTH W TUIACTOBOU
BOAbI.  3HAueHUs OJTHUX  KOIPPHUIHEHTOB
ONPENEIAOTCS MPU HUCCIECAOBAaHUU CKBAKUHBI
Ha YCTAHOBMBIIMXCS PEKUMAX IPUTOKA.
OctanbHble 0003HAYEHUS (PUINYECKUX
BEJIMYMH NPUHUMAIOTCS KaK B MPEeAbIIYLIUX

dopmynax.

Ecau B mnmact 3akaumBaeTcs BBICO-
KOBsA3Kad TsOKCIad MCEPTBasd HCHBIOTOHOBCKAA
HG(I)TB ncc (1)I/IJ'IBTpaI_II/I$I B IIJIACTC IIOJUYHNHACTCA

HEJIMHEMHOMY 3aKOHY C IOKa3aTeleM CTENEHU

1 1
== 2>1, 1o BpeMsa NOBTOPHOTO
n =

oOBOmHEHHUST  HEPTIHON
qUCIAeTCS [0 CJeQyIoIIeH

CKBOKUHBI  BBI-
bopmye:

mR;*R}/? - (R, — Ry)? R} — 1)

. 3)

¢ [(Rb — 17.)R Ryci P, + (R, — R,)R,1.c5 - P, _p ]2
1 ERB_TG]RERBCE + (Rk_Rb]Rchcg k

O0603HaueHus 3/1€Ch MPUHUMAIOTCS KaK B
npeapIymux hopmynax.

BeiBog dopmyn (1) + (4) nna pacuera
BPEMEHU TMOBTOPHOTO OOBOJHEHMS HE(TIHOU
CKBAKMHBI  OCYILECTBIEH B  pe3ylbTare
pelieHus  TUAPOJMHAMMYECKHUX  3a1ad o
BBITECHEHUU Pas3INYHbIX HedTel B
OJHOPOJHOM TOPUCTOM Cpele IIaCTOBOM
BOJIOH, rie HCIOJIb30BaJach Teopus
¢mibTpanun. B pe3ynbraTe pemieHus 3THX
3a7a4  BBIBOJWJIMCH  (OPMYIBI  CKOPOCTEH
¢GuIbTpauy 115 BOJOHOCHOM M HeTeHOCHOU
30H; 3aKOHOB U3MCHECHUS JAaBJICHUN M
IPaJUEHTOB JaBJICHUM B 3aBUCHUMOCTH OT
paauyca-BeKTOpa, JaBJ€HHs B  KOHTYpe
BOJIOHOCHOCTH MECTOPOXKJICHHsI U JeOura
MEpTBOM  HEPTH CKBaOXUHBL. A  3aTem,
UCTIONb3YS BBIPAXKEHUE, CBSI3BIBAIOLLEE
JNEHCTBUTENBHYIO CKOPOCTh ABWKEHUS HEPTH

CO CKOPOCTHIO (DUIIBTPALIMU BHIBOJUIIUCH BHIIIIE
MIpe/ICTaBICHHbIE (POPMYIIBI.

TexHOIOTUsT U30JISIUK TIACTOBBIX BOJ
B OOBOIHUBIIUXCS HEMTIHBIX CKBOXHHAX
TUAPOANHAMUYECKUM METOJOM IPOBOJUTCSA
BBINIOJIHASL  OCJIEJIOBATENb-HO  CIEAYIOLINX
onepauui:

1) ocranaBnuBaeTcs pabota 0OBOIHUB-
uieiicst HeTAHON CKBaKUHBL;

2) B IUTaCT 3aKayMBaeTCsl MepTBas
(merasupoBanHasi) HeTh  arperatoMm B
pacdueTHOM oObeme. JTa HeTh cobupaercs u3
He(TeIOBYIIEK MPOMBICIIA;

3) ocraBmiascs B CKBaXHHE YacTh
MEpTBON HE(PTH BBITECHIETCS JIETKOW YHCTOU
He(dThI0 3akaunBaeMasi B IJIacT MepTBas HeTh
BBITECHSET KaK IUIACTOBYIO BOJYy, TakK |
IJIaCTOBYIO HE(Th, ylIaiseT Ha OINpeaeTIeHHOe
paccTosiHue OT CKBa)XKMHBI; TaKuM 00pa3oMm, B



EKOENERGETIKA A22/2016

IiacTe BIEpeAM IUJIaCTOBOM BOJABI CO3/aeT
TUAPOIMHAMUYECKHI Oapbep;

4) ckBaXMHa BKIIIOYAETCS B JKCILTya-
TAIlMI0 ¥ YCTAHABJIMBAETCS HOBBIN ONTHUMAIIb-
HBII TEXHOJIOTHYECKUN PEKUM pabOThI;

5) B TEYEHUE HECKOJbKUX JHEH
(10+15), meprtBasgs He(Th, HaXOIAMAACT B
IUIacTe Iepe] IUIaCTOBOM He(pTH Ha OCHOBE
3aKOHA IPAaBUTALIUU MOCTETIEHHO OCENACT BHU3
U CMEIMBaeTcs €  MEpPTBOH  He]ThIO
YBEJIMYUBAET 00BeM TUIPABINYECKOTO
Oapbepa, HaxOJAIIErocs BIEPEAH IIACTOBOM
BOJABI; B pe3yiabTaTe YEro OTKPHIBAIOTCSA
(GWIbTpallMOHHBIE KaHAIbl JUIS  IJIACTOBOM
He()TU U CKBa)XMHA HAYMHAET MPOAYLIUPOBATH
CBOIO HE(TH;

6) wmeptBass HepTh (M3OIUPYIOIIUN
areHTr), 3akauuBaeMass B IUJJacT  CHOBa
IUTACTOBBIMM ~ BOJaMU  BBITECHSIETCSI B
CKBA)KUHY, OJIHaKO 3TO BBITECHEHUE
MPOUCXOIUT MEIJICHHO (MOXET MPOAOIKATHCS
B TEUEHUE HECKOJIbKUX MecsleB). B atom
nepuoie, TO €CcThb 10 Hayajla IOBTOPHOIO
00BOIHCHMSI HEPTSIHOW CKBXKHUHBI €€ JICOUTHI
HEe(TH W Ta3za yBEIMYHBAIOTCS, a ICOUT BOJBI
YMEHbILIAETCSI. Ecnu CKBa)KMHA
AKCIUTYaTUPYETCSl ~ KOMIIPECCOPHBIMU  WJIU
ra3auTHBIM CHOCOO0M, TO YMEHBIIAeTCs
TaK)Ke PacXo/l 3aKauuBaeMoro paboydero areHTa
(cxaroro raza WIM CXaToro BO3ayXa) B
CKBOXMHY. 3HAUWUT, BCE IMOJIOKUTEIbHBIE
3¢ ¢eKThl MoNyyaroTcsl B 3TOM IEPHUOJE U B
pe3ynbTrare  JIOCTHraercsi  SKOHOMHUYECKas
3¢ ¢pextuBHOCTh. bonblas yacTe IUIACTOBOI
BOJBl OCTaeTcsi B IIJJaCT€ M YCTpaHsAeTcs
yXyALIEHUE 9KOJIOTUYECKUX yCIIOBUH
TEPPUTOPUHU, OJHOBPEMEHHO B HEKOTOpOM
CTETIEHM  yMEHBIIAETCSl  TeMIl  MaJeHU
IJIACTOBOTO JIABJICHMS;

7) B MOMEHTE Hayajla IOBTOPHOIO
OOBOAHEHMSI  HEPTSHOM  CKBAXKUHBI,  HE
3aJIepKHUBAsICb CHOBA OCYIIECTBIISIETCS TOXe
camoe Mepomnpusitue. llpunepxkuBasch 3TUM
npaBWiIaM,  THAPOJUHAMUYECKHH  CIIOCOO
NEPUOANYECKON H30JSAIMKM IUIAaCTOBBIX BOJ B
00BOJTHUBIINXCS He(TAHBIX CKBa)KMHAX
OPOJODKAETCS /10 3aBEpIIEHUsl IMPOIECCOB
pa3paboTKu HePTAHOTO MecTOpOKaeHU [4].

HeoOxonuMo oTMETUTh, YTO MeEpTBas
He(Th, 3aKauMBaeMas B IUIACT, HE SBISETCA
norepeii, Tak Kak OHa JI0 Hayajla MOBTOPHOIO

0OBOJHEHUSI CKBAKUHBI B T€YEHHE HECKOJIBKUX
MeECsIeB JOOBIBaCTCSI BMECTE C IUIACTOBOM
HepThIO W cmaeTcs B He(DTECOOPHBIA IYHKT
MIPOMBICIIA; HET HEOOXOAMMOCTH BBIJICIICHUS €€
OT JTIOOBITOM TUTACTOBOM HE(DTH.

910 MEpONpUITHE BIIEpPBbIC
npuMeHsuiock B 1999 romy B rasmudTHOM
Mopckoil ckBaxkuHe Nel67 m B TeueHue 8
MECSIIEB C JTOH CKBaXMHbBI JOMOJTHUTEIHHO
noo6siBanacek 240 Ton 6enoit HedTu.

3atem B 2003 roay 3a 1IECTh MECSIIEB
3TO MEPOINPUSITHE TMPUMEHSUIOCH B  JIBYX
ckBakuHax (NeNe522 wm 1703) m momydeHa
SKOHOMHYECKas 3PPeKTUBHOCTh Ha 125,4 MiH
AZN; B TedyeHue l-ro roma 3T0 MepONpUATHE
MPUMEHSUIOCh B 4-X CKBRXHHAX W IIOJyYCHA
sKoHOMHYecKas 3(dekTUBHOCT, Ha 765 MIH
AZN.

JlocTrxkeHue TaKoH BBICOKOH
HKOHOMHYECKOH 3((HEKTUBHOCTH OOBIACHSACTCS
HE TOJBKO C BBIIICOTMEYCHHBIMU (haKTaMH, HO
U CO CICIyIIMUMA (PaKTaMH, MPUBEICHHBIMA
HUXKE:

CKBaKHUHAX
10JIE3HOTO

- B ra3nuTHBIX
yBeNMUUMBaeTcss  Kod(huImeHt
JEUCTBHS NOABEMHUKA,;

- C YMCHBUICHHEM BOJOIPUTOKOB K
CKB@)KMHE, pa3pyLIeHUE IOpOJa IMpHU3a00HHOI
30HBI TUIACTa YMEHBIIACTCS U B CBS3U C ITHM
OTpULIATENIbHBIE  BIUSHUA  IE€CKa  TaKxke
YMEHBIIAIOTCS;

- TIpU TOBBIIIEHHOW MHUHEpaIU3aluu
IUTACTOBBIX BOJ, YMEHBINACTCS COJICOTIOKEHHUE
B TMU(TOBBIX TPyOaX;

- IPOJIEBACTCS MEKPEMOHTHBIN
NEPUOJT CKBAXKHH;

- YMEHbILIAETCS cebecTOMMOCTh
J00bITON HEPTH;

- u30odupyeTcss  OOoNBIION  00BEM

IJIACTOBOM BOJIBI, OCTABISETCA B IUIACTE H
MMO3TOMY B HEKOTOPOH CTEIICHH YMEHBIIIACTCS
TEMI TaJCHUS T[JIACTOBOTO JaBIIEHUS; C
OTCYTCTBHEM TaKOTO (hakTa, moTpedoBaach ObI
3aKadka B IUIACT B OousbllieM 0ObeMe YUCTOMH
BOJIBI;

- TpH  DKCIUTyaTallid  HACOCHBIX
HEe(TAHBIX CKBOKWH YMEHBIIACTCS PACXO]l
ANEKTPUUYECKON SHEPTUH.

Takum  oOpa3oMm,  3TO  BaXKHOE
MEpPOIPHUATHE AOKHO HIUPOKO BHEIPSTHCS B
00BOTHUBIIIMXCS He(DTSHBIX CKBa)XKHMHAX
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He(TAHBIX TpOMBICIOB. B »3TOoM ciydae pe3ynbTaThl B JeNie Pa3BUTUS HKOHOMHUKH
BO3MO>KHO MOJIYYUTh MOJIOKUTEIIbHBIC CTpaHBI.
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E¢dexTuBHOEC MeponipusTHe, yCKOPAIOLIEe IKOHOMHYECKOE Pa3BUTHE
B He(pTe00bIBaKOIIEl TPOMBIILIEHHOCTH
C.A.Mycradaes, A.lll.Acanos, H.C.Mycradaesn

B craThe U3110%KEHO O crocode MepuonYecKor W30 SUH IIACTOBBIX BOJ B OOBOJIHUBIINXCS
HE(TAHBIX CKBOKMHAX. DTOT CIIOCOO OIEHUBACTCS KaK OYEHb BAXKHOE MEPOIPHUATHE C OAHONW CTOPOHBI
JUISL Pa3BUTHs SKOHOMHKH, C JIPYyrol CTOPOHBI JUIsl NPENOTBPALICHUS YXYALICHHsS SKOJIOTMYECKHUX
YCIIOBHI TEPPUTOPHH, PACTIONOKEHHBIX OJTM3K0 He(TEMpOMBICIIaM, aTMOC(hEpsI 1 MOPSI.

OTmedeHO, UTO JJs OCYIIECTBICHUS OTOTO MEpONPHUATHUS HEOOXOIUMO  BBINIOJHATH
OIpeziesIEHHbIE MOArOTOBUTENbHBIE padoThl. CaMoil BaXKHOW U3 3TUX padoT SBIJIAETCA pacyeT nepuoaa
MOBTOPHOTO OOBOAHEHUS HEPTIHOW CKBaXHUHBL. J[JIsI pasnUyHBIX YETHIPEX THUIIOB HM3OJUPYIOLIHX
pabouynx areHTOB (BS3KUX HBIOTOHOBCKHMX, HEHbIOTOHOBCKMX, BSI3KO-IJIACTMYHBIX W JHJIATAaHTHBIX
KHUJIKOCTEH), BBIOPAHHBIX JUIS 3aKaukd B IJIACT MPEJIOKeHbl (hOpMyYJIbl Ul pacyeTa 3TOro nepuojaa
MOBTOPHOT'O OOBOJTHEHMSI CKBA)KUHBI.

Kpome Toro, onucaHa TeXHOJIOTUS Ipoliecca U MOAPOOHO M3JI0KEHbI NPUYUHBI U UCTOYHUKH
MOJIyYEHHBIX SKOHOMHUYECKUX U APYTUX MOJOKUTENIbHBIX 3()PPEKTOB OT MPUMEHEHUS] OTMEUYEHHOTO
MEPOIIPUATHS.

Effective interventions, accelerate economic
development in the oil industry
S.D.Mustafayev, A.Sh.Asadov, N.S.Mustafayev

This paper expounds technique for periodical isolation of layer water within flooded oil wells.
This method is evaluated as a very important on for economic development, on the one hand, and on
the other, for avoiding environmental damage, air and sea water pollution in areas nearby to oil fields.

It has been shown that for this, it is necessary to fulfill some preparation works. Most important
of these is calculation of period of repeated flooding of oil well.

For four various types of isolation agents (viscous Newtonian, non-Newtonian, viscous-plastic
and dilatants fluids) chosen for injection into the layer we propose formulae for calculation of the
period of repeated well flooding.

In addition, the technological process is describe and sources of economical benefit are shown
in detail.
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UOT 631.41

Nax¢ivan MR-s1 dag torpaqlarinin lil fraksiyalarimin mineraloji tarkiblarinin tasnifat1 va
paylanma qanunauygunluqlar

H.C.Mehdiyev _
Azorbaycan Milli EA Torpagsiinasliq vo Aqrokimya Institutu

Agar sozlar: sistematika, klassifikasiya, lil fraksiyalart, illit (hidroslyuda), kaolinit, xlorit
Knrouesvie cnosa: cucremarnka, kinaccudukanms, wincras Qppakuus, WUIMT (THAPOCIIONA),

KaOJIMHUT, XJIOPUT

Key words: systematic, classification, silt fraction, illite (hydroslude), caolinite, chlorite

Dag torpaqglarimin Oyranilmosi Azorbay-
canda genis aparilmis, beynalxalq tosnifatlara
mivafiq sistemlosdirilmis vo Xaritolosdiril-
misdir. Ancaq Nax¢ivan MR-da dag torpaglarin
mineraloji tosnifatlar1 6yronilmomisdir.

on osas tip: -Alp vo gonur dag meso
torpaglar1 olub, Naxg¢ivan MR-s1 orazisinds
ancaq yoxdur.

Qalan dag torpaq tiplori Nax¢ivan MR-da
yayilmagqla tam zonaliliq toskil etmomislor.

Iglimin soyuqlugu vo kontinenetallig
tiplorin yayilmasina tosir gostormis, bazan bir
tip digoarino migrasiya etmoklo 6z sarhadlarini
simala qaldirmis, digor tipin yayilmasina tosir
gostormisdir. Bazon do subalp tipi bir godor
conuba meyilli olmagqla 6z sarhoddini doyismis
genetik qatlarin qalinliglarina tosir
gostormisdir. [1; 2; 3; 5; 6]

Ogor tip subalp torpaglarinin simal
yamaclarindadirsa, formalasan qatlarin qalinlig
bir godor azalir, asinma proseslori siiratlo gedir.
Conub yamaclarinda artarsa, qalinligi 30-40 sm
catir. Simal yamaclarinda torpagamalagalma
prosesi siirotlo inkisaf etmoklo asinma vo
¢evrilma proseslorina moruz qalir. Sart eroziya
proseslorine da tosir gostarir.

On yaxsi inkisaf etmis zona dag comon
bozqir vo mesoaltindan ¢ixmig dag qoahvayi
meso torpaqlart hesab olunur. Qalan tiplor azliq
toskil etmoklo genis yayilmislar.

Naxcivan MR-nin dag torpaqglart 06z
yayilma xisusiyyatlorino goro 7 tips boliiniir.

Bu tiplor genis dyronilmis sistemlosdirilmis vo
xaritologmisdir. (1:200000; 1:600 000; 1:1000
000 miqyasinda).

Yalniz gil minerallar1 todgiq edilmayarok
sistemlogdirilmomis vo lil fraksiyalarindan
ibarat mineraloji torkiblori miioyyanlosdiril-
misdir.

Azorbaycan torpaqlarinda bu tasnifatlar
Kiir-Araz  ovaliglari  orazisinde  gisman
aparilmis, ancaq todgiq  edilmomisdir.
(1.S.Iskendorov)

Naxg¢ivan MR-da subalp torpaglar
arazinin an hiindiir hissalorini toskil etmoklo
doniz saviyyasindan 3000 — 3500 m godar olan
hissalorini ohato edir. Bu zona ilo yanasi Alp
torpaqlart ¢ox zaif olub, hiindiir dag zonanin on
hiindiir hissalorino yaxin yamaclarinda olur vo
bozon do iglimin sortliyi Alp torpaglarinin
yaranmasina monfi tosir gostorir. On ¢ox da
yayilan bitkilor sibyslor vo mamirlardir. (cad.
1.1)

Subalp torpaglari on hiindiir zonanin
gismon algalan hissalorindo  vo dagarasi
¢okokliklorindo formalasir. Iglimin qismaon
istilosmasi ot Ortiiyliniin siiratlo yayilmasina
sobob  olur. Bu da genetik gatlarin
formalagsmasina sobob olur. Bir ¢ox ¢okok
orazilords qatlarin qalinligi 25-30 va bazon do
40 sm catir. Bu torpaqlarda minerallar ilkin
minerallar olub, ssason andezit, bazalt, qneys
Vo ¢0Ol spatlarindan ibaratdir [7; 13; 11; 12; 14;
16; 17].
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Cadval 1.1.

Naxc¢ivan MR-s1 torpaqglarimin lil fraksiyalarinin mineraloji tosnifatinin

mm {mumi sxemlari <0,001 mm

Torpaglar va siixurlar

on xarakterik torpaq minerallari

dlava torpaq minerallari

Poliogen, Neogen va
miiasir doévr an cavan
siixurlarindan formala-
san Subalp torpaglari

Osasan dag stixurlarindan andezit,
bazalt slamatlorindan, montmorilonit,
illit (hidroslyuda) birlosmalari izlorin-
don ibaratdir.

Andezit, bazalt, kvars
slamatlorine malik
olmagla miiasir dovr
asimma alamatlorindon
ibaratdir.

Trias-Yura birlogsmoalo-
rindan ibarat miiasir dovr
siixurlarindan formala-
san ¢imli dag comon
torpaglari

Montmorilonit, miiskovit, illit (hidro-
slyuda), kaolinit birlosmalarindan iba-
rotdir. Yiksokdispers minerallar biitiin
profillordos tosadiif edilir. Yalniz iist qat-
larda illit (hidroslyuda) azalir.Qarisiq-
layl1 birlosmalardon montmorilonit-illit
(hidroslyuda), montmorilonit-xlorits
tosadiif edilir.

Amfibol birlosmoalor ¢ox
olub asasan karbonatl
birlosmolordon ibarat
kalsito, dolomits, az
gipsita, albits, kvarsa,
polugarskits tosadif edilir.

Trias-Perm-Tabasir vo
miiasir Neogen ¢okiin-
tiillorindan ibarot dag
¢omon bozqir torpaqlari

Montmorilonit, illit (hidroslyuda) mine-
rallar1 profillar iizrs asag1 qatlarda genis
yayilib. Burada homg¢inin montmorilo-
nit, illit (hidroslyuda), xlorit slamatlori-
na do tosadiif edilir. Amfibol birlosmo-
lar vo oksidlar ¢coxdur.

llIkin minerallardan polu-
qgarskit, kvars, kalsit, dolo-
mit minerallarina tosadiif
edilir.

Trias-Perm monsali,
karbonatli-gipsli stixur-
lardan ibarat dag meso
gohvayi torpaglar

Montmorilonit mineralinin izlaring, illit
(hidroslyudanin) ¢coxluguna vo asagi
qatlarda azligina sabob olmagla, triok-
taedrik slyudanin olmasina va galluazita
do sabab olur. Kaolinit minerali yuxari
Vo orta gatlarda barabor paylanir vo
asag qatlarda itir. Qarisiglayl birlogsmo-
lardan slyuda-illit (hidroslyuda) birlos-
molori azliq togkil edir.

Amfibol birlosmolordon
seolits, kvarsa, feroga-

luzitin izlorino Fe vo Al
ionlarina tosadiif edilir.

Perm karbon mansali
gipsli stixurlardan forma-
lasan mesoaltindan ¢ix-
mis dag gohvayi torpag-
lar

Montmorilonit minerallarinin azligina
illit (hidroslyuda) birlosmalarinin ¢oxlu-
guna, kaolinit mineralina tosadiif edilir.
Qarisiqlayli birlogsmalordan slyuda-illit
(hidroslyuda) birloasmalarins tosadiif
edilir.

Amorf birlosmalardan
kvarsa, ¢ol spatina seolito,
tosadiif edilir.

arzindo bu

stuxurlarin

Coxillik dovr
formalasmast vo asmmasit bir ¢ox il
fraksiyalarinin formalagmasina sabab olmagla
montmorilonit, kaolinit, illit (hidroslyuda)
minerallarimin izlorino tosadiif edilir. Subalp
torpaglarin asagr  yamaclarinda  kaolinit
minerallariin alamatlorins do rast galinir.

Cimli dag g¢omon torpaglart - doniz
saviyyasindan 2400 — 2800 vo bazon 3000 m-
don ¢ox olan hissalorini togkil edir. Bu zona

subalp zonanin asag1 sarhadlarindon baslayir vo
gismon 2 asas zonaya ayrilir:

1. ibtidai tam inkisaf etmomis dag ¢omon
torpaglart;

2. Dag ¢omon torpaglari.

Ilkin minerallar tam inkisaf etmomis
¢imli dag ¢coman torpaqlarinda ¢ox olub, asason
andezitdon, bazaltdan, gneysdon, ¢ol spatindan,
albitdon, kvarsli daslardan ibarotdir. Gil
minerallarindan  ¢ox  zoif  montmorilonit
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olamatlorina, kaolinit birlogsmolorino tosadiif
edilir.

Kaolinomalogalma bu torpaglarda
todricon gedir vo gisman do olsa formalagir.
Orta vo asag1 qatlarda formalasan ¢imli dag
¢omon torpaqlart bir godor inkisaf etmis zoif
metomorfizlogon qatlara sobab olur. llkin
minerallardan kalsit, dolomit, az miqdar sulfatl
birlosmalordon  albit,  kvars,  polugarskit
minerallarindan ibaratdir.

Gil  minerallarindan  montmorilonit,
miuskovit, illit  (hidroslyuda),  kaolinit
birlosmolorins tosadiif edilir.

Asagr zona dag c¢omon torpaqlarinda
qarisiglayl minerallardan slyuda-xlorit
mineralina da tosadiif edilir. Burada homginin
amorf birlogsmoalor vo oksidlor do ¢ox olur.

Dag c¢omon bozqir torpaqglart: -Bu
torpaglar doniz saviyyasindon 2200 — 2400 m
hiindirliiklori ohato etmoklo genis orazilori
tutur.

Dag c¢omon bozqirlasmis torpaglar, dag
¢omoan torpaqlarina meyilli olub dag comon
torpaglarinin  sarhadlorini  bir qodor simala
qaldirir. Dag ¢omon bozqir torpaqglart hamginin
meso torpaglarmin simal hissalorine do tasir
gostarir. Bu torpaglar on ¢ox Yuxart Remesen,
Batabat vo Bigonok yiiksokliyinin simal
yamaclarini tutur. Ot ortiiyl zongindir.

Ilkin  minerallarla  miiqayisodo gl
minerallar1 tistiinliik toskil edir. Montmorilonit,
illit (hidroslyuda) minerallar1 alt qatlarda
stlinliik toskil edir. Kaolinit birlogsmolori do
genis yayilib. Montmorilonit birlogmalori ilo
yanagt  illit  (hidroslyuda) vo  xlorit
birlosmoalorino do tosadiif edilir. ©On ¢ox xlorit
birlosmalari dag ¢aman bozqir torpaqlarin mesa
torpaglarma meyilli hissolorindo olur. Amorf
birlosmalordon  olan, polugarskit, kvars,

dolimit, kalsit minerallarina da tosadif edilir.
[8; 9; 10; 15; 18]

Dag meso gohvayi torpaq tiplari: - ¢ox da
genis  orazilori  ohato  etmoyoarok  doniz
saviyyasindan 2000 — 2200 m va bazan 2400 m
goadar olan hiindiirliiklori shato edir.

Nax¢ivan MR-nin sorq yarim hissasinin
hoddindon  ¢ox  miirokkobliyi  sildirim
yamaclarin  vo  doarolorin  ¢oxlugu simal
yamaclarla miiqayisodo dag meso Qohvayi
torpaglarin yayilmasinda da 6z tasirini gostarir.

Dag meso gohvayi torpaqglar sorq bolgada
az olub, osason Ordubad rayonunun cay
daralarindo formalagmisdir. Simal hissodo dag
meso Qohvayi torpaglar Sahbuz rayonunun
Bigonak massivinds yayilmigdir.

Ilkin minerallar ¢ox olub osason amorf
birlosmalordon  kvarsdan, ¢61  spatindan,
hematitdon, Kkalsitdon, wvulkna  kiiliindon
ibaratdir.

Gil fraksiyalarinda formalasan
montmorilonit  birlogsmalorinin  ¢oxlugundan,
illit (hidroslyuda) kaolinit birlogsmalarindan
ibaratdir.

Mesoaltindan ¢ixmis gohvoyi dag meso
torpaglari: - Bu torpaqglar megoaltindan ¢ixmis
torpaglar hesab edilir.

Insanin tosarriifat faaliyyatinin
gliclonmasi vo iglimin kontinentallasmast meso
Ortiiyliniin - azalmasina sobab olmus, ilkin
minerallar azliq togkil etmiglor. ©On ¢ox
minerallardan kvars, ¢6l spatindan vo kalsitdon
ibaratdir.

Qarisiglayli birlogsmolordon montmorilo-
nit-illit ~ (hidroslyuda), montmorilonit-xlorit
birlosmoalorindan ibaratdir.

Alman bu naticoalor Nax¢ivan MR-s1 dag
torpaqlarini mineraloji torkiblorinin toyinindo
genis istifado oluna bilar.

Natica

Azaorbaycanda torpaq tesnifati genis yayilmis, ancaq minerallarin paylanma ganunauygunluglar
toyin edilmomisdir. Naxgivan MR-da dag torpagamalogalma prosesi asagidaki tiploro boliiniimsdiir:
Subalp ¢omonlori, ¢imli dag ¢oman, dag ¢oman bozqir, dag meso gohvayi, mesoaltindan ¢ixmis dag
meso gohvayi, dag boz-gahvayi (sabalidi) va interzonal dag qara torpaqglarina ayrilmisdir.
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Pacnpenesienne MUHEPAJIOrHYE€CKOr0 COCTABA WINCTON (ppakuumn
TOPHBIX N10YB HAXUYEBAHCKON AP
I'.JI. MexTuen

N3yuenue u pacnpenesnenue nmous B AsepOaiikaHe IUPOKO U3Yy4EHO, OJHAKO paclpe/ieieHue
MUHEPAJIOTUYECKOIO COCTABA MTOYB JI0 CUX MOP HE U3YYEHO.
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I'opubie mouB HaxuueBanckoit AP pacmpeneneHbsl Ha CIEAYIONUM THUIIAMH: - CYOQIBITMICKHE
JIYTOBBIC, TOPHO-JIYI'OBO JCPIIOBBIC, T'OPHO JIYI'OBO-CTCHHLIC, TOPHO JICCHBIC KOPHUYHECBLIC, IIOCJIC
JIeCHbIE ~KOPUYHEBBIE, TOpPHO-CEPO-KOpPUYHEBbIE (KAIITAHOBbIE) M HWHTEP30HAJIbHBIE TOPHO-
YCPHO3CMHBIC ITOYBBI.

Distribution of the mineralogical composition in silty fraction from
mountainous soils Nakhchivan AR
H.D. Mehdiyev

The soils investigation and distribution in Azerbaijan have been widely studied however,
distribution of the soil mineralogical composition haven’t been studied up to now.

The upland soils in Nakhchivan AR have been distributed into the following types: sub alp
meadow, mountain-meadow soddy, mountain-meadow steppe, mountain-forest brown, post-forest
brown, mountain-grey brown (chestnut) and interzonal mountain chernozem soils.
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Neftla ¢cirklonmis sahalarin tamizlanma ii¢iin sorbent

K.S.Sixaliyev
Azorbaycan Dovlst Neft vo Sonaye Univesiteti

Acar sozlar: sorbent, rezin ovuntusu, rezin tullantisi, neft, su sathinin tamizlonmasi, ekoloji

Toklif olunan sorbent istismardan ¢ixmis
sinlar asasinda alinir va su Sathina dagilmis neft
Vo neft masullarini bir nega saniyays toplayaraq
algemerat halina  diisiir. Bu aglemeratlar
mexaniki tisulla toplayaraq nefti ayirdigdan
sonra qaliq neft yolbitumun modifikasiyasinda
istifads olunur.

Molumdur ki, neft vo neft mohsullar
sothina daagildigdan sonra onu toplamaq ii¢iin
miixtolif tobiotli sorbentlordon istifade olunur
(1-5). Su sathuna vo su hovzalorine dagilaraq
ekoloji folakot omalo gotiron neft tsullarini
tomizlomok iictin istifado olunan sorbentlor
istonilon daracado su sothini neft vo neft
mohsullarindan tomizloya bilmir, bu proseslor
toklif olduqca ¢atin Vo uzun gox vaxt aparir.

Son wvaxtlar rezin owvuntusundan su
sathini tomizlomok iiclin sorbent kimi istifado
olunmaga baglanmisdir (6-8). Lakin bu malum
sorbentlorin do hamisi su sathini tam tomizloys
bilmir, tomizloma stirati zoifdir.

Rezin elastomer material oub, onda ¢ox
giymotli neftdon alinan xammallar1 vardir.
istismardan ¢ixdigdan sonra tullantiya ¢evrilon
sinlor 6zliyli bu qiymotli xammallar1 da aparir.
Tullantiya ¢evrilmis bu rezini momulatlarinin
tokrar emali ham iqtisadi cohotson hom do
ekoloji  cohotdon  zorflidir. Ciinki polimer
material biloji olaraq pargalanmir,flora vo
faunamizda boyiik ziyan vurur.

Biitiin bunlar1 nozars alaraq istismardan
¢ixmig sinlorin yeni tokrar tisulunu tapmis vo
yerindon emal naticasindo alinan sinlarin
prorektor hissasindan istifado edorok sorbent
almaga nail olmusuq.{9-20}

Sinlorin  protektor hissasi  butadien-
stirol, divinil kauguklari osasinda
hazirlandigindan bu hissodon  hazirlanmis
sorbentlorin neft vo neft mohsullarini udma
xassasi olduqgca boyiik, sorbsiya miiddati iss bir
necs saniyadir.

Apardigimiz elmi-todgiqat islori
gostordi ki, protektor rzinlori sinin basqa
rezinlorindon ¢ox farglonirlor. Belo ki, onlar
dograyan zaman bork olduqglarina goro bir-
birino yapismir vo rulon halina diismiirlar,
elastik foza qurulusuna malikdirlor. Sinin
protektor hissasindon alinmis rezin donovorlori
foza quruluslu olduglarina goéra sothlori yiiksok
adsorbsiya xassoasino malikdirlor. Neft vo neft
mohsullarinin  su sathindon tomizlomak iiciin
istifado olunan sorbent hissaciklorinin 6l¢iisi
0,06-0,08 mm qodor olmalidir. apardigimiz
todgigat islari naticasinds buna amin olmusug.
yalniz hissaciyin 6lgiisii 0,06-0,08 mm olan
sorbent su sathindon neft bir neca saniyays yiga
bilor. Bundan basqa bu sorbentlor su sathindo
tizmok xassosino malik olduqlarindan su
tizorindo  tizorok sothdo olan nefti 0z
kiitlosindon 10 dofs  ¢ox toplaya bilir. Su
sothindo olan neftiéziino ¢okorok rezin
donavarlari sisir vo aglemerat amolo gotirarok
sixligt suyun sixhigindan az olduguna goro
onun sothinds Giziir. Bu algemerat mexaniki
tisulla ¢ox asanligla toplanir. Su sothindon
neftli aglemerat toplandgdan sonra onda olan
neft tam ayrildigdan sonra onu neft yol
bituunun modifikasiyasi iigiin istifado etmisik.
Alinmis naticalor cad 1 vo 2 —doa verilmisdir.

Coadval 1
Rezin doanavarlari ilo su sathindan neftin tomizlonmo daracasi.
Sorbentin miqdarligi | Dagilmis neftin | Udulmus neftin Neftin  udulmus | Tomizlonma
miqdarlig miqdarlig omsali daracasi,q
10 50 48 98 49,9
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Cadval2

Mixtalif sorbentla neftin udulma daracasi

Neftin udulma vaxti,san

Neftin udulma daracasi,q

Malum sorbent

Taklif olunan sorbent

20 45 98
Codval 1 vo 2-don goriindiiyii kimi bitumlarinin  modifikasiyas1 ii¢lin istifade
avtomobil sinlorinin  protektor hissasindon etmisik.

almmis rezin donavarlori nefti 6ziino siiratlo
toplayaraq su ssthini 100% tomizlays bilir va
belaliklo toklif olunan sorbent mslum olan
biitlin sorbentlora nisbaton su sathindo dagilmis
neft vo neft mohsullarii daha tez vo tam

Polimer-bitum kompozisiyasinin alin-
masi {iglin laboratoriya soraitinde kompozisiya
materialinin  resepti  islonib hazirlanmisdir.
Almmmis optimal variant osasinda polimer-
bitum kompozisiyast alinmig vo on miiasir

toplaya bilir. analiz usullarindan istifado edorok alinan
Su sothindon toplanmis aqlemeratlardan kompozisiyanin fiziki-mexaniki xassalori toyin
neft ayrildigdina sonra onu neft yol olunmusdur.
Codval 3
Kompozisiyanin asas gostaricilari
Gostaricilorin ad1 Niimunalor
1 2 3 4
Sixilmada mohkamlik haddi,MPa 2,2 2,3 2,0 2,3
20°C- temperaturda 0,9 0,91 0,88 0,90
50°C- temperaturda
Suyadavamliliq omsali 0,9 0,9 0,89 0,95
Uzunmiiddst suda oldugda davamliligi 0,85 0,9 0,91 0,94
Suda sismasi,hacmo gora, %-lo 0,80 0,9 0,8 0,5
Qaliq masamaliliyi,hacma gora, %-lo 2,1 2,4 1,9 2,0

Rezin ovuntusu ilo modifikasiya olun-
mus bitum osasinda hazirlanmig polimeras-
faltobetonun kovrok-ozlii-plastik xarakteristika-
smin gostaricilori reoloji xassalorin toyininds

mithiim rol oynayir.Bu moQsadlo hazirlanmig
polimer-bitum  olagalondiricisinin  reoloji
Xassasi Oyronilmis vo alinan naticalor cadval 4-
do verilmisdir.
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Cadval 4

Rezin ovuntusu ilo modifikasiya olunmus bitum oasasinda hazirlanmis polimerasfaltobetonun
kovrak-0zlii-plastik xarakteristikalarinin gostoricilari

Gostaricilorin ad1 BND markal1 bitum Polimer-bitum
(prototip) asasli olagelondirici
(toklif olunan)
On yiiksok plastik 6zliiliik 8,5 54,0
no 10* ,PasS
On asagi plastik ozliiliik 49 23,7
nm 11! PaS
Tarazliq kovroklik modulu Gm, 4.4 24,0
P< P 1< 0lduqda Pa
Yerdoyismoda dinamiki axma 139 463
haddi, P 1<2,Pa
Gorginlik reaksiya dovrii q 611 1166
no/ Gm,S
Reoloji xarakteristikanin analizi gostorir Asfalt Ortliyiiniin uzunmiiddatli

ki,modifikasiya olunmus bitum

asasinda

hazirlanmis polimerasfaltobetonun 6zliiliiyii vo
kovrakliyi 5-6 dofo asfaltobetondan ¢oxdur.

olmasinda materialin yorulma xassosi miithiim

rol oynayir. Bu mogsadlo  polimerasfalto-
betonun  yorulma  xassesi  Gyronilmisdir.
Coadval 5

Miixtalif Kimyavi tobioto malik modifikasiya olunmus bitumlarin xassalori

Gostoaricilorin ad1

Modifikasiya olunmus bitumlar

Rezin ovuntusu ila Polistirol
(10% kiit)”Baki 85/25” (5%mos) BDU 70/100
25°C temperaturda iynonin niimunoyo 45,7 58
girmo dorinliyi, 10-1 mm
Qirilandan 3 doq sonra 25°C-do 77 60
elastikliyi, sm
0°C temperaturda iynonin niimunoyo 24 29
girmo dorinliyi, 10-1 mm
0°C-do uzanmasi,sm 28 48
Yumsalma temperaturu, 0°C 92 82
25°C-do uzanmasi,sm 60 94
Elastikliyi,% 94 80
135°C-do kinematik &zliiliiyii,sst 1588 1710
Eynicinsli olmasi Eynicinslidir eynicinslidir
Kovraklik temperaturu, -27 -27
Aligma temperaturu, 264 286
Marmaras yapismast Yapigmir yapismir
Yumsalma temperaturunun 29 15
dayanigli olmas, °C

STMD 2672 iisulu ilo sinagdan sonra
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Ilkin  gostoricisine  gdro  qaliq 72 83
penetrasiya,%

25%C-do uzanmasi,sm qirilandan 3 doq 52 84
sonra

25%C-do elastikliyi, % 51 67
25%C-da elastikliyi, % 84 77

Polimerin (rezin ovuntusunun) bituma verilmasi onun 25°C temperaturda uzanmasini1 kaskin
asagl salir.Polimerlo modifikasiya olunmus bitumun uzanma zamani qirilmaya qarst davamliligini
artirmagq iiciin 25°C temperaturda uzanma géstaricisi 100 sm olan bitumdan istifads etmok lazimdir.bu
moqgsadlo biz mineral doldurucudan istifado etmisik.Polimerlorlo (rezin ovuntusu) modifikasiya
olunmus bitum dispers sistemdir (eynicinsli deyil), buna gorads o termodinamiki olaraq dayaniqli
deyil,bu sabsbo gora do sistem dagilir.Polimerlo bitumun oxsarligi no godor ¢ox olarsa, kompozisiya
materialinin dayaniglig1 bir o gadar ¢ox olar.

Rezin ovuntusu ilo modifikasiya olunmus bitum, rezino xas olan elastiklik naticasinds 6z
elastikliyini bir neg¢o dofo artirir. Bu xasso 6ziinli polimer —bitum kompozisiyasinin 6zliliiyiiniin
artmasinda daha qabariq gostarir.
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Sorbent based on processing of worn car tyres for cleaning of
water surface from oil and oil products
K.S. Shixaliev

Influence of rubrer containing crapsutilized rubber-technical qoods, especially work car tyres to
ensironment has been studied.

It has been determined that for solving of ecological problem of utilization of worm car tyres
causing hafm to environment their procesing for receiving different materials and qoods is necessary
because great amount of produced car tyres and their relative shortlife provides enough amounts of
row materials for processing.

Investigations on rubber crumbs use received in worn car tyres processing as a sorbent for water
surface cleaning from oil and oil products have been carried out.

It has been revealed that rubber productor crumbs unlike other rubber tyre crumbs can’t be
folded, but have the structure of elastic net and as a result they have high sorbtion ability.

Influence of sorbent quantity — rubber crumbs and oil sorbtion time on water surface cleaning
degree has been studied.

It has been determined that rubber crumb received in processing (creeshing) of protector part of
worn car tyres is an excellent sorbent for oil and oil products with the help of which spread of oil and
oil products on the surface of the see and other wervours during breakdowns can be removed.

Effeciency of the application of offered sorbent for cleaning of water surface from oil and oil
products is determined by high ability of sorbtion of oil and oil products, reliability of removing of
swelled rubber crumb in oil and oil products, localization opportunity of oil spot and providing of
shore production

Cop0OeHT HA 0CHOBE M3HOLICHHBIX IIUH
K.C. llluxanueB

CopOeHT Ha OCHOBE M3HOIICHHBIX IITMH COBPEMEHHBI1  BBICOKOA(P(MEKTHBHBIX  SKOJIOTUYECKU
YUCTBIH TUAPOGOOHBI MaTepuan CHOCOOHBIM YJIaBIUMBaTh HA CBOEH IOBEPXHOCTH HEPTh U
HEPTENPOAYKTHI, MAcllo, JU3EIbHOE TOIUIMBO, OEH3WH, TONYOJ, MeTaHol W T.1. HedrecopOeHT Ha
OCHOBE PE3MHOBOW MBUIM MPAKTUUYECKU HE CMAaYMBAETCs BOAOM M CIIOCOOEH 3aiepKMBaTh Ha CBOEH
MOBEPXHOCTH HeTenmpoayKThl B KoaudecTBe 10-12 pa3 npeBbImaroniuii CoOCTBEHHBIN BeC.

Cop0ent RII (pe3nHOBast IBLIb)

[Tocne nmpumenenuns: B KacnmiickoM Mope 1moKa3aid, 9TO COpOSHT Ha OCHOBE M3HOIICHHBIX IIHH
3HAYUTEIBHO MPEBOCXOMUT MO HKCIUTYaTAI[MIOHHBIM XapaKTePHUCTUKAM OCTaJIbHbIE COPOSHTHI.

Ero nmpumeHeHMe TSI OYMCTKU TIOBEPXHOCTH BOABI OT HEPTH M HEPTENPOAYKTOB 3HAYUTEIHHO
neniecooOpasHee B CBA3M C TEM, UTO OH IJIaBas U cobupas B ceOst HepTh U HEPTENPOIYKTHI 00pa3yeT
armomepat. ArjoMepar crnocoOeH Jis IJIaBaHUs Ha MOBEPXHOCTH BOJbI U coOupaeT K cedbe HedTh u
HEPTENPOIYKTHI.
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Hedrecopbernt RII 3HaYMTENIPHO TPEBOCXOAUT IO CBOUM XapaKTEPUCTUKAM COPOCHTHI
HE(PTENPOAYKTOB U3 MPHUPOJHOTO CBHIPbS IPYTUX COPOCHTOB, MPEUMYIECTBOM KOTOPBIX SIBIISICTCS
UCKJTFOUUTENIFHO WX HU3Kas neHa. OmgHoBpeMeHHO copOeHT RII obnamaer BBICOKOH COpOIMOHHOMN
€MKOCTBIO ¥ CKOPOCTHIO (90-95 Kr/MUH/KT), CTENIEHh OYUCTKH cocTaBiseT 99,5-99,8%.

Pereneparusi copOeHTa OCYIIECTBISIETCS OT)KUMOM C TOMOINBIO Ipecca. Y THIIHM3aIus
orpaboranHoro copOentra RII (ocymecTBiseTcs) TpUMEHSETCS B MOTUPUKAIUUA JTOPOKHOTO
HedrsHoro Outyma. Hedreemxocts copbenta RII cocraBmser 38-42 1r/r B 3aBUCHMOCTH
HETENpoayKTa, YTO B 2-4 pa3a Bbime. YeM y JIydinx 3apyOexHbIX COPOCHTOB.
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YAK 581.1

Kaporunorenes y kiaerok dunaliella B crpeccoBbIx yc10BHsIX

I''U. Anu-3ane, A.P. I:xxanunosa, U.U. Anues, X.X. Mareppamona
baknuckuit I'ocynapcTBeHHBIN Y HUBEPCUTET

KiaroueBble cioBa: 3enenas mukpoBopopocib Dunaliella, conenocts, OMONpPOIYKTHBHOCTS,
OMOCHMHTE3 CYMMBI KapOoTHHOMI0B, Y®-B wu3ilyueHue, HU3KOTEMIIEpaTypHbI CTpecC, BBICOKAs

Temreparypa, G yHKIIMOHAJIbHAs YCTOMYUBOCTD

B nociaemHume roael  HaOnromaercs
OIPOMHBI  HMHTEPEC K MHKPOBOIOPOCIISM,
CHHTE3HUPYIOLIUM BBICOKOE KOJIMYECTBO
KapOTHHOWIOB. TaKOBBIMH HAa3bIBAIOT OJHO-
Kiaerounble 3eneHbie Bogopociu (Dunaliella,
Haematococcus), HakarIMBamoIue, OOBIYHO
IO/ BJMAHHEM HEOJIAaroNPHUATHBIX YCIOBHIA,
BbICOKHE (10 6% CyXxoro Beca) KOJUYECTBA
BTOPUYHBIX  KapOTHHOMIOB. WHayKms
CHHTE3a BBICOKMX KOJIMYECTB KapOTHHOWJIOB,

Ha3bIBaeMast TaKXe KapOTUHOT'€HE30M,
SBIISIETCS XapaKTepHBIM OTBETOM
OJIHOKJIETOYHBIX ~ BOJOpPOCIEH,  OCOOEHHO

npecTaBuTeNIell Kiacca 3elieHble BOJOPOCIH
(Chlorophyta), Ha geiicTBHe CTpeccopoB
pa3sHOOOpa3HOM  mpupoJbsl  (MHTEHCHBHOE
OCBCIIICHHUE, BBICOKasgs  colicHOCTh, Y®
U3Iy4YeHUe, OKCTpeMajbHblE TeMIIepaTyphl)
[1,9,11,12,15,16]. Cuuraercs, 4TO KapOTH-
HOT€HE3, Hapsily C IpOYMMM OTBETaMU Ha
JIEIICTBHE CTPECCOPOB, SIBISETCS aJalTUBHOM
peakuuei, obecnednBarolie  BbDKHMBAHHE
MUKPOBOJOPOCIIEH B IKCTPEMAIbHBIX YCIOBUIX
cpeapl oOutanusa. Tak, A8 HUCCIEIOBaHMS
KapOTHHOTE€HE3a B KauyecTBE OOBEKTOB YacTO
UCIIOJB3YIOT pa3IMYHbIE MHKPOBOAOPOCIH, B
gactHoctu (Chlorella nivalis, Chloromonas
rubroleosa, Parietochloris incise u psn
JIPYTHUX) CIIOCOOHBIE PAcTU MpPU TeMIepaTypax,
6muskux k 0°C [10,17]. B oTuX ycnoBusx
OKpacka BOJIOPOCIEH U3MEHSIETCA C 3€JI€HON Ha
pa3jMyYHbIE OTTEHKH XXEITO — OPaHXKEBOIO U
KpacHOro I[BETOB, BCJIEACTBHE HWHAYKLHU
CUHTE3a KapOTHHOHUJIOB B (310319181704
konuuecTBax. Cpeu MUTMEHTOB, HaKaIuluBae-
MBIX Pa3IMYHBIMH ~ MHUKPOBOJOPOCISIMH B
YCIIOBUSIX CTpecca, yallle BCEero BCTpeyaroTcs 3

- kaporuH (y npezacraButeneii poga Dunaliella
[15]), acrakcantuH (y BugoB Haematococcus
[16]), a Takxke psii IPYTUX KaPOTUHOUIOB U UX
MIPOU3BOTHBIX.

Hakorienne B - xapoTHMHa y 3€lEHBIX
Bojopocieit, Takux kak Dunaliella salina wu

Dunaliella  bardawil [7, a  Ttakke
Haematococcus,  uHayuupyercs,  HTOMHMO
CHJILHOTO  CBETa, BBICOKOH  COJICHOCTBIO,
NePUIIUTOM  MHHEPAIBHOTO  MMHTAaHUS |

HU3KHMHU TEMIIEPATypaMH, TO €CTh YCIOBUSIMH
CHIKaMUMH 3)PEKTUBHOCTD (DOTOCHUHTE3A U
MOBBIIAIONIMMHA  PUCK  (POTOMHTHOUPOBAHHS
[8]. U3BecTHO, 4TO cuHTE3 [ - KAPOTHUHA Y ITUX
BOJOpOCIIEH MOYHO MHYLIUPOBATH
HCKYCCTBEHHO naxe npu HU3KUX
OCBEIICHHOCTSX, €CIM 00paboTaTrh MX KIETKH
KpacHUTEIIIMU-T€HEpaTOpaMu ADK
(METWJICHOBBIM  CHHUM W OCHTaJIbCKUM
PO30BbIM), HANpoOTUB, J00aBleHHE B Cpele
Tymmreneit 1O, (TMCTHAMHA WIM D03KHA)
MHTHOMpyeT KapoTuHOreHe3 y Haematococcus
NpH  BBICOKOH OCBEMICHHOCTH U Aeduuute
MuHepanbHoro nutanus [13]. Takum o6pazom,
MPECTaBISACTCS BEPOSITHBIM ydacTue
obpasyromerocs npu ¢potocuntese Oz B
WHAYKIIMM ~ KapOTHHOTEHe3a Yy  MHKpO-
BOJIOpOCIIEl B HEOJAronpusATHBIX YCIOBHSX.
[13,14]. ¥V runepnponyleHToB [3 -KapoTuHA
BbISIBJIEHA ~ KOOPAMHUPOBAHHAs  PETYJIALMS
pa3IMYHBIX OTBETOB Ha JICHCTBHE CTPECCOPOB —
CHHTE€3a BBICOKMX KOJIMYECTB KapOTUHOWJOB M
JKCIIpECCUM  OEJIKOB  CBETOCOOMPAIOIIEr0O
KOMIUIEKCA, CBS3BIBAIOIIMX 3€aKCaHTHH, a
TaKkKe OEIKOB-CTAOMIM3aTOPOB  JIUMHIHBIX
rno0yn, B KOTOPBIX OTKJIajabiBaeTcss [ —
KapoTuH [3].
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[lenpto paboThl  SBISUIOCH HM3yUEHUE
CHHTE3a CYMMBI KapOTHHOHMJIOB KIIETKaMH
Dunaliella, BbIpamennsie B MHHEpaIbHOMR
cpene ¢ aobasnenuem 1,0 M; 1,5M u 3,0M
NaCl, ux OMONPOAYKTHMBHOCTH,  PE3HCTCHT-
HOCTH KYJBTYpPBI K XpPOHUYECKUM f03aM Y P-B
U3ITyYeHUs, BIMSHUS HU3KOTEMIIEPATYPHOIO
cTpecca, a Takke HX (HOTOCHHTETHUECKOU
AKTUBHOCTH NPU BBICOKUX TeMIIepaTypax.

OOBEKTOM  HCCIEAOBAaHUSA  CIY)KHJIA
raiopuibHas  3eJeHas MHUKPOBOJIOPOCIIb
Dunaliella salina IPPAS D-294, BeinenenHas
U3 COJeHOro o3epa Maca3plp HaXOASIIErocs
Ha ceBepo-3armajie TeppuTopun ropoaa baky.

B ycnoBusix xponuueckux 103 YOP-B
U3JTy4eHHUs] BOJOPOCIIN BbIpamuBaiu npu 27°C
B ¢oropeakropax (250 mi), u3 OOBIYHOIO
(KOHTPOJIbHBIE ~ CYCII€H3UMH) M  KBapLEBOIO
(ONBITHBIE CYCIEH3WHU) CTEKJIa, Ha YCTaHOBKE
JUIL BBIPAIIMBAHUS KYJIBTYP OJHOKIJIETOYHBIX
Bogopocien. Ucrounnkom Y®-B wuznydenus
CITyXuja pTyTHas Jamra CB/I-120,
CHaOXeHHas CBETOQMIBTPOM YOC-2.
Xponunueckoe Y®-B  o0mydyeHume  KIETOK
OPOBOJIWINA  KPYTJIOCYTOYHO, C  TOMOIIBIO
4acoBOr0 MexaHu3Ma. MuHepanpHas cpeaa
comepxkana  (r/m): NaCl -58,5 (1,0 M); 87,5
(1,5 M) u 175,5 (3,0 M); KNO3 -5,0; KH2POs-
1,25; MgSO4 -50; FeS0s-0,009 pactBOp
mukposementoB (mr/m) — Ca(NOsz)2 <Ho20-
735; H3BO3z -735; ZnSO, <7H20O- 615;
(NH4)MoO4- 100; MnCl> «4H.O- 180.
CycneH3uto KJIETOK B (oOTOpeakropax B
TedeHue 24 yacoB ocBeUad OelbIM CBETOM
(16 Br/M?) 1 HempephIBHO MIPOIYBATH CMECHIO
(Bo3ayx+1,5% CO2) ¢ remnepatypoit 25°C s
KOHTPOJIBHBIX M B YCJOBUSAX HH3KOTEMIIE-
parypHoro ctpecca 10°C; 5°C nmnst OnbITHBIX
CYCIIEH3HM. Kierkn BelpamuBanu B Teue-
HUe 24 4acoB, B MHTCHCHUBHO-HAKONUTEIbHOM
peKUME  KYJIbTUBUPOBAaHHS ¥  OCBEIIAJH
KPYIJIOCYTO4YHO. POCT KynbTyphl ompeaesnsuiu
NEPUOIMIECKAM TIO/ICYETOM YHCIa KIETOK B
kamepe [opseBa TOJ MHMKpPOCKOIIOM WM
HeeTOMETPUIECKIM U3MEPEHHUEM ONTHYECKOM
IUIOTHOCTH CYCIIEH3MM Ha  (DOTORIIEKTPOKO-
JOpUMETpE.

ConepxaHue NHIMEHTOB B KIJIETOYHBIX
skctpaktax (100% ameToH) wu3Mepsau Ha
CHEeKTpopOTOMETpe U  PACCUMTHIBAIM  HA
ocHoBaHuU kKoddunmenToB Bermreitna [2].

Jnst u3mepenust  (HOTOCHHTETHYECKOM
AKTUBHOCTH KJIETOK, BBIPAIIEHHbIE BOJOPOCIU
ocaxknanu neHTpudyruporanueM 3000 o6/MuH
B TeueHue 10 MHMHYT 1pu KOMHATHOM
TeMIeparype ¢ T[epeHOCUIM Ha CBeXe-
MIPUTOTOBIICHHYIO MUHEPAIBHYIO cpeny.
[1n0THOCTD CyCHEH3UM KJIETOK JOBOJIWIH IO
10°% xn/mn (omtmueckas miotHocth OD=0,8).
CKopocTh BBIJICNICHUS KHUCIOPOJAa KIETKaMu
U3MEpPSUTH Ha TOJSIpOrpauieckoil ycTaHOBKe,
C TMPUMEHEHHEM IUIATUHOBOTO  AIJIEKTPOja
Knapka, ocBelas CYCIIEH3HIO B
TEPMOCTATUPOBAHHOM O0OBeMe, OelbIM CBETOM
Hacwimaroniei narencusHocTH (100 B1/M2).

3aBHCHUMOCTh HAKOIICHUS! KAPOTUHOUJIOB
B kierkax Dunaliella salina IPPAS D-294 or
koHneHntpauun NaCl B cpene. MccnenoBanue
9KOJIOTO-(hU3UOIOTHIECKUX, OMOXUMHUECKUX H
LUTOJIOTUYECKUX 0COOEHHOCTEMH BU/JIOB
Dunaliella,  mo3BosisifoT TPOJUTH CBET Ha
MEXaHH3Mbl TaJOTOJIEPAaHTHOCTH. M3BecTHO,
YTO 3T OPTaHU3MBI, Pa3BUBAIOTCS B YCIOBUSX
Ype3BBIYAITHO BBICOKOW cojeHocTH cpensl (1-4
M NaCl), uTo aenaeT UHTEPECHBIM BBIICHEHHE
OCOOCHHOCTEH €€  CTPYKTYPHO-(YHKIIHO-
HaJIbHOW OpraHu3aliy, U3yYeHUs] MEXaHU3MOB
OCMODETYJISILIMY, aJanTalud BOJOpOCIEH K
OCMOTHYECKOMY  JIEHCTBUIO Cpeobl U B
ONpEAENEHHBIX  JKOJOTMYECKUX  YCIOBUSX,
CMOCOOHOCTBIO K HAIPAaBICHHOMY CHUHTE3Y f3 -
kapotuHa. [IpenBapuTenbHOe  BOCHUTaHHE
MIOCEBHOI'0 MaTepuaja MO3BOJISIET OMpEeAesATh
TpaHUIIBI COJICYCTONYHMBOCTH KJIETOK
Dunaliella " PacKpbITh pOCTOBOM
KOHUEHTPAaUMOHHBI onTuMyM. [loa BiusiHuEM
HeOJIaronpusATHBIX (PAaKTOPOB BHELIHEH cpelibl
(HM3KOM Temmeparypbl, H30BITKa cojeil) B
knetkax Dunaliella Bo3pacTaer copaepikaHue
mmmnepuna  [5]. Ilpu  sTomM  xapakTepHOe
HaKOIUICHHE TJIMLEPUHAa B IUTOIUIA3ME, Kak
OCMODETYIUPYIOLIEe BEIIIECTBO, TECHO
KOppenupyeT ¢ KOHLEHTpalen cojei B cpeze
oOuTtaHusi BoAopociau. HM3yueHHe KHUHETUKU
pocra momynsuuu kinerok Dunaliella salina
IPPAS D-294 mnpu pa3iu4HBIX COJIEHOCTSIX
cCpeabl B MHTEHCHUBHO-HAKOIIUTEIEHOM PEXUME
KYJIbTUBUPOBAHHSI M0Ka3a’o, 4TO
MaKCUMaJlbHasi MPOJYKTUBHOCTh HaOIr0/1aeTCs
npu koHueHtpauuu NaCl (1,5 M) B
MUHEpaJIbHOUN cpene (puc.l). HNuTepecHo
OTMETHTh, YTO YMEHBIICHHE KOHICHTPAINH

6
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NaClI (1,0 M) B MuHEpanbHOM cpeie MPUBOIUT
K CHIDKEGHHIO TIOKa3aresneld OMOCHHTE3a CyMMBI
kapotuHonsoB (12%) wu TEMIIa pocTa
KyabTypsl Ha (20-22%).

BbicOKkHEe KOHIIGHTpAalMM  XJIOPHUCTOTO
HaTpus B IHUTaTEIbHOM cpene 3,0 M
NPUBOJIUT K 3aMETHOMY IOBBIIICHUIO CHHTE3a
cymmbl  KapoTuHOUs10B (30%) U CHUXKEHHIO
CKOpOCTH CcyTo4yHOro mnpupocta Ha 20-25%
BOJIOPOCIICH. Cnenyer  OTMETUTBH,  UTO,
HECMOTpSI Ha CHIDKCHHE CKOPOCTH pOCTa,
OMOIPOIYKTHBHOCTh KYJIBTYPBl OCTaeTCs Ha
JIOCTAaTOYHO BBICOKOM YPOBHE.

HccnenoBanue KOIMYECTBEHHBIX MMOKa3a-
TeNe CHUHTE3a CyYMMBl KapOTHHOHWJIOB B
kietrkax Dunaliella ot wonuentpamuu NaCl
MOKa3ajo, YTO B OTHUX YCJIOBHSX KICTKH
COXPAHSIIOT TUIHUYHYIO JUIsI HHUX OTBETHYIO
peaKIuio, U MPU TOBBIIICHUU KOHIICHTPAIHH
NaCl B cpene B HUX YBEIMYMBACTCS CyMMa
kapotuHouaoB. [Ipu 3TOM Takke oOpaiiaer Ha
ceOs BHUMaHUE OOpaTHas KOPPEJSIUS MEXIY
HAKOIUICHHEM CyMMBI KAPOTHHOHIOB B KIIETKaX
U POCTa KYJIbTYPBHIL.
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Konnentpanua NaCl, M

Puc. 1. 3aBucumocTtu nokasareneit pocra (1) u OnocuHTe3a cyMmMbl KAPOTUHOUAOB (2) B
kierkax Dunaliella ot konuentpamuu NaCl (M) B MuHepanbHOi cpene.
Temmepatypa 27°C, nHTeHCHBHOCTH cBeTa 16 BT/ M?

BimstHue pasznuyHbIX 103 XPOHUYECKOTO
YO®-B wu3ny4eHus Ha HAKOIUJICHUE CYMMBI
kapotuHouaoB B kietkax Dunaliella salina
IPPAS D-294. B cBs3u C UCTOIICHHEM
030HOBOTO C€JI0s HaOJI0JaeTCs MOBBIIICHHUE /103
Y®-B uznyueHus Ha IMOBEPXHOCTH 3eMIIM H
HapyLIEHUIO byHKIIUN PacTUTENBHOTO
opranuszma. Y®-B paguanus sBISIETCS OJHUM
U3 DKOJIOTMYecKUX (PaKTOpOB, pa3HOHAIPAB-
JIEHHO BIIUSIIOLINX Ha MOMYJISALUN
OJHOKJIETOYHBIX BOJIOPOCIIEM W PacTEHHI.
Heo06xoauMo BBIWIEHUTh W3 COBOKYIHOCTH
9KOJIOTHYECKUX  (DakTOpoB  crnenuduueckue
0COOEHHOCTH M MeXaHu3Mbl neiictBus Y®-B

U3JIy4eHUsT Ha MONyJsUHOHHOM YypoBHe. Ha
PUCYHKE 2, TpEnCTaBIEHBl 3aBUCHMOCTH
MoKazarese pocTa U CyMMbl KADOTUHOUIOB B
kiaerkax Dunaliella ot xponnueckux 103 Y®-
B U3JTy4eHus npu WHTEHCUBHOM
KynbTUBUpOoBaHMM. Ha kpuBoit  mo3a-sdext
HaOJto/1aeTcsl  MO/aBJIEHUE POCTAa MOIYJISINU
KJIETOK MHKpoBojopociel (puc.2, kpusas 1).
VBemnuenue 10361 YO-B  um3nydyeHus B
HCCIIEIOBAHHOM JIMAlla30HE CKa3bIBae€TCsA Ha
BBDKMBA€MOCTH  TOMyJALMM,  Tak  IpH
xponudeckoit noze 15-10% Dpr/Mm? B uac oHa
cocraBisieT 85% ot koHTpousda. Ilpu nelictBuun
xpoHudyeckux 103 Y®-B pammanum  Ha

6
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nomyisiuio - kiaerok  Dunaliella  momygensr
pe3yNIbTaThl 3aBUCUMOCTH OMOCHHTE3a CYMMBI
KapOTUHOMJIOB OT XpPOHUYECKOW 103b1 YD-B
U3ITy4eHUs, MPEACTABICHHBIC HA PUCYHKE 2,
(kpuBas 2). Kak BUIHO U3 pHUCYHKa, 3Ta
3aBUCHMOCTh OMHCHIBACTCS OJIHOBEPIIUHHOM
KPUBOIl C MAKCUMYMOM IIPH XPOHUYECKOM 03¢
VY®-B pagmanmm (10-10° Dpr/mm?> B uac).
buocuHTe3 cyMMBbl KapOTHHOHJIOB B OIBITHBIX
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KJIETKaX B WHTCHCHUBHOH KYJIbTYpE npu
Xponuueckoit go3ze Y®-B wusznyuenns 5-10°
Spr/Mm? B yac cocrasiser 3,2 mr/10%kn. Drtn
KOJINYECTBA MPEBBIIIAIOT KOHTPOJIBbHBIE KIETKH
(1,5 wmr/10%xm) B 2 pasa. MakcuMalbHbIE
KOJIMYECTBa  CHHTE3UPOBAHHBIX  KIIETKAMH
CyMMBI  KapoTuHommoB (4,1  wmr/10%kn)
HabmoaeTcs HpU XpoHMdecKkoi gose 10-10°
Spr/mMm? B gac.

5

10

15

Ho3a Y®-B uzayuenust (103 Ipr/mm?2 B yac)

Puc. 2. 3aBucumocTu nokasarenei pocta (1) u 6MocuHTE3a CyMMBI KAPOTHHOUIOB (2) B
kierkax Dunaliella ot xponuueckoii 10361 Y®-B uzinydeHus: B MHHTCHCHBHOM KyIbTYype.
Temmepatypa 27°C, nHTeHCHBHOCTH cBeTa 16 BT/ M?

B ycnoBusX MHTEHCHBHOH KYJbTYPBI,
yBEIUYEHUE XpOHHMUYECcKoW n03b1 Y®D-B cBera
mo 15-10° Dpr/mMm? B ¥ac CHIKAeT CyMMBbI
CHHTE3MPOBAHHBIX KAPOTHHOUIOB  TIOMYJIS-
et xierok Dunaliella. Ha ocHoBanun
MOJTYYCHHBIX PE3yJbTaTOB MOXHO 3aKIIFOYHTH

cleayrouiee, BBIPAIIMBAHUE BOJOPOCIEH B
VHTCHCUBHOW  KYJBTYpE IIPU  Pa3IMYHBIX
XpOHMYECKHX  J03ax Y®-B  wuznyuenwus,

NO3BOJIMJIM HaM TMOJIy4YUTh KJIETKH, oOora-
LIEHHbIE KAPOTUHOUJAMHU.

Biustaue HU3KOTEMIIEPATYPHOT'O
cTpecca Ha CHHTE3 CYMMBlI KapOTHMHOWJIOB B
retkax Dunaliella salina IPPAS D-294 B
WHTEHCHUBHOW KyJIbType. B Hacrosmee Bpems

CyIIECTBYeT OOUIMpHeHmas auTepaTypa I0
npobieMe YCTOMYUBOCTH JKUBBIX OPTaHU3MOB K
HU3KUM TemIeparypaM. 3Ha4MMOCTb IpoO-
nemMbl OOyCIIOBIIEHa TEM, YTO 3HAYUTENbHAs
yacTe Tepputopuu cymu (okono  65%)
pacTeHus UCTIBITHIBAIOT TYOUTEIBHOE JEHCTBUE
HU3KHX TEMIEepaTyp.

Heo6xoaumo OTMETHUTH, 4To
OlpeNleieHHasl 4YacTb  MOBPEXKIEHHH  IpH
HU3KOTEMIIEPaTypHOM cTpecce 0O0yCIOBJIEHA
JEHCTBUEM OOpa3yIOIINXCS B KJIETKE BO BpeMs

CTpeCCa  AKTHUBHBIX (I)OpM Kucjiopoga B
PE3YIbTATE aKTHUBalluu mponeccoB
NIEPCKUCHOTO OKHCJICHUA JIUITM OB,
BbI3bIBAIOIINX CTPYKTYPHBIC U3MCHCHUA

6
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MeMOpaH. BripamuBanue KOHTPOJIbHOM
CyCIIEH3WHM  KJETOK TMPU  ONTHUMAIbHBIX
ycioBusx (Temrieparypa 27°C, HHTEHCUBHOCTD
ceeta 16 Br/M?%, mnapumanbHOe JaBIEHHE
YTJIEKUCIIOTHI, MUHEpalibHas cpena) B 250 mu
CTEKJIIHHBIX  (OTOpEakTOopax ©  Iojaye
BO3AYIIHOW cMmecu ¢ Temmeparypoil 25°C B
NEPUOANIECKU-HAKOMUTEIEHOM pexuMe
KyJIbTUBUPOBAaHUsA B TedeHUe 24 dacoB
MOKa3ajdk, 4YTO  ONTHYECKas  IUIOTHOCTh
KJICTOYHOU CYCIICH3WU yBEJIMYMBaeTCs B 3,5-4
paza [6]. Ha pucynke 3 mpeacTaBiacHbBI

55 1

(6}
1

Yucjo kiaeTok, Nx106 kia/ma
»
(6]

3aBHCUMOCTH  TIOKazaTeleil  pocra u
OMOCHHTE3a CyMMBI KAPOTUHOUJIOB B KIIETKaX
Dunaliella ot Temneparypbl BO3ayIIHOM cMeCH
nojaBaeMble B ()OTOPEAaKTOphl NpPU HHTEH-
CHBHO-HAKOITUTEILHOM  pPEXHME  KYJbTHBH-
poBanusi. Kak BHIHO M3 pHCYHKa, CHIKEHHE
TEMIIepaTyphbl BO3IYITHOW CMECH, TOJaBacMbIc
B poropeaxTopsl 10 10°C u 5°C, 3HaUUTENBHO
MOJABJISIIOT  POCT H  OWOMPOIYKTHBHOCTH
kimerouHoit cycrnensun Ha 10% wm 18-20%
COOTBETCTBEHHO (puc.3, kpuasil).
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Puc. 3. 3aBucumocTu nokazateneit pocta (1) u GuocuHTe3a CyMMBI KAPOTHHOUIOB (2) B KIIETKaX
Dunaliella ot Temneparypsl BO3IYIIHOW CMECH IoaBaeMbie B (POTOPEAKTOPhI TPU HHTCHCUBHO-
HAKOMUTEJIBHOM PEKUME KYJIbTUBUPOBAHMUSL.
Temneparypa 27°C, UnTencusHOCTS cBeTa 16 BT/ M2

B pesynprare BO3IEHCTBUSA  HHU3KOU
nonoxkutensHoit  Temmepatypsl  (10°C) B
kierkax Dunaliella wabmiogaercs aerpamariust
CYMMBI KapOTHHOHWJOB, II0 OTHOUICHHIO K
KOHTPOJIbHBIM KJIeTKaM (puc.3, KpuBas 2).
Heo6xoauMo OTMETHTBH, YTO MpPHU  CHHKEHUH
TEMIIepaTyphbl BO3IYITHONW CMECH, TIOJJaBacMble
B ¢oropeakTopsl g0 (5°C), mabmomaercs
3HAYUTEIHHOE CHIDKCHHE OMOCHHTE3a CYyMMBI
kapotuHouoB kietkamu  Dunaliella salina
IPPAS D-294. Takum oOpa3oM, HU3KHE
nonoxkurensHele Temnepatypsl (10°C) u (5°C)
BO3AYIIHOU cMecH MOJJaBAEMbIe B

(oTOpEeaKkTOphl, B HHTCHCUBHO-HAKOIIUTEILHOM
peKUMe KYJbTHBAPOBAHUS CHIYKAIOT
OMONIPOAYKTHBHOCTH TOMYJISIMA U OMOCHHTE3
CYMMBI KAPOTHHOH/IOB KIIETKAMH.

Kapotunoun bt MOBBIIIAIOT
(GYHKIIMOHATTBHYTO YCTOHYMBOCTh  KJIETOK
Dunaliella salina IPPAS D-294 mnpu BbICOKHX
Temriepatypax. KynbTHBUpyeMbIe pPacTEHUS
PEIKO PacTyT MPH ONTHMAIBHBIX YCIOBHUSIX.
OOBIYHO OHM TIOJBEPTaIOTCS OJJHOBPEMEHHOMY
JICHCTBHIO HECKOJIBKHX CTPECCOB.
Pa3zHooOpa3Hble OTBETHBIE pEaKIMU PAacTCHUMN
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Ha 3TH CTPECChl MOTYT OBbITh aJJUTUBHBIMU,
CUHEPTUYCCKUMH U AaHTOTOHUCTHYECKUMU.
3amaueili  HWCCIEOOBAHUN  SABIISIOCH
BBUSICHCHHE POJIM CYMMBI CHHTE3UPOBAHHBIX
KapOTHHOMJIOB B KJIETKax Dunaliella,
BBIPANICHHBIX TIPU PA3JIMYHBIX COJICHOCTSX
cpeapl W XpOHMYECKHX  jgo3ax YO-B
U3ITy4eHUs, TIPU HM3YYCHHUH HX ¢byHKITHO-
HaJIbHOM YCTOMYMBOCTH K BBICOKOM
Temreparype. BiusHue HeOIaronmpusITHBIX
dbakTopoB BHEIITHEH cpenbl (aM3Kas
TeMIeparypa, u30bITOK cojeir, YO uzmydeHue)
CHWJIBHO CKa3bIBaeTcsi Ha (PYHKIIMOHAIbHON
aktuBHocTH Kierok Dunaliella. Ha pucynke 4
MPEJICTaBICHbI pe3ynbTaThl W3Y4EHUS
3aBUCHMOCTH  TIOKa3atelied  (DOTOCHHTETH-
YECKOT0 BBIJEICHUS KHUCIOpOAa KJIETKaMH
Dunaliella, BeIpaieHHBIE TpPU WHTEHCHBHO-

6_

HaKOIMUTEIIbHOM pPEeXUME KyJTbTUBUPOBAHUS C
I,5M NaCl B wmusepanbHoii cpene (1),
BbICOKUX KoOHIeHTpamusx NaCl (3,0M) B
MUHEpaJbHOM cpene (2) W B YCIOBMSX
XpoHHYecKo#d no3el 10 Dpr/imm?  VO-B
n3nydyenus (3) or temmneparypsl. Kak BuUAHO
U3 PUCYHKA, (POTOCHHTETUYECKAsi aKTUBHOCTH
KJIETOK, BBIPAIIEHHBIX ~ NpPU  BBICOKHX
koHneHtpanusx NaCl (3,0 M), mposBasior
OTHOCUTEJIBHO HU3KHE IOKa3aTelIl CKOPOCTU
BBIICJICHUSI KHUCJIOPOZAa, IO CPaBHEHHUIO C
KJIeTKaMH, BelpameHHbiMu B 1,5M NaCl. Oto
CBSI3aHO, C BBICOKMM KOJMYECTBOM CHUHTE3H-
POBaHHBIX KJIETKAMU CYMMBI KapOTHHOHJIOB,

KOTOpO€  CKa3aJioch  Ha  COOTHOLICHHUH
XJIOPO(HUILTBI/KApOTUHOU/IHI, XapakTepusy-
IOIMe  ToKa3arenu  (POTOCHHTETHUYECKOMH

AKTHUBHOCTH.

ynucno Knetok, n*106 kn/mn

3,5

7,5 10

J03a, MUH/4Jac

W3ydyeHne  3aBUCHUMOCTH  BBIJEJICHUS
KHCJIOpOJla KJIETKaMH, BBIPALICHHBIE B CPENE C
1,5 M NaClI, ot TemmepaTypbl IOKa3ajio, 4TO
temneparypa  40°C  (oTOCHMHTETHUECKOTO
BBIJIEJICHUS] KHUCIIOpOJa ISl 3TUX BOJOpOCIEl
sBigercs  ontumanbHoi. [lpm temmepartype
(42,5°C), (dorocHHTETHYECKOE  BBIJICIICHHE
KHCTIOpoJia KileTkaMu cHmkaetcst 10 (75%). A
npu Ttemmeparype 45°C sta BEJIMYMHA
cocraBisieT Bcero auib 30% (puc.4, xpusas
1). W3yyeHue TemmepaTypHOil 3aBHCHMOCTH
(OTOCHHTETUYECKOH  aKTUBHOCTH  KIIETOK,
BBIpAIICHHbIE TPU BBICOKUX KOHIIEHTPAIMSIX

NaCl (3,0 M) nmnokazamu, uro mnpu 40°C
BBIJICJICHHE KHCIIOpOJa BOJOPOCIISIMHU
coctaBigeT 90% oT MakKCUMaJLHOIO 3HAYCHHS,
yBeIuueHue  Temmeparypel g0 42,5°C
MOBBINIAET (POTOCHHTETUYECKYIO aKTUBHOCTH
BOJIOPOCIIEH 10 MakCUMaibHOTO ypoBHs. [lpu
JTanbHEHIIEM TOBBIMICHUH Temmeparypsl 45°C
BBIJICJICHHE KUCIOPOAa KIETKaMU MOJaBIsSETCs
u cocraBiger 95% OT MakCHMaJIbHOIO
nokasarens (puc.4, kpusas 3). BeipamuBanue
KJIeTOK B MUHepanbHOU cpene ¢ 3,0 M NaCl,
MPUBOJUT K CHUHTE3Y MOBBIIIEHHBIX KOJIWYECTB
KapOTHHOUJOB. OJTH  KIETKH  CMENAloT

6
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TEeMIIEPAaTYpHBIA ~ MaKCUMyM  (OTOCHHTETH-
yeckoro BeieneHus kuciopona ¢ 40°C (mpu
ONTUMAJIBbHOW  KOHIEHTPAMH  XJIOPHUCTOTO
natpus 1,5M s nansoro mramma) no 42,5°C.

9T0 Jac€T HaM OCHOBaHHE CUHUTATb, 4YTO
CHUHTC3UPOBAHHBIC B KIICTKAX KAapPOTHHOUIAbL
BBIITOJIHAIOT POJib ITPOTECKTOPOB, IIpH

9KCTPEMAJIBHO BBICOKHMX TEMIIEpaTypax.

10
< 8 -
z
.
5 ¢ 2
5
3
4_
1
2 T T T T 1

37.5

Temmél()]atypa, °C

42,5 45

Puc.4. 3aBucumoctu nokasaresnei (POTOCUHTETHUECKOTO BbIJICIEHUS KUCIIOPO/Ia KIETKaMHU
Dunaliella, BoipamieHHbIe P HHTCHCUBHO-HAKOIUTEIILHOM peXxiMe Ky abTuBupoBanus ¢ 1,5 M NaCl
B MuHepanbsHOM cpene (1), Beicokux koHnenTpanusx NaCl (3,0 M) B munepanbHoii cpene (2) u B
YCIOBUSAX XpOHHUECKO# 10351 (10 Dpr/Mm?s uac) Y®-B usnyuenns (3) oT TeMmeparypsL.

UnTencuHOCTS cBeTa 100 B/ M?

N3ydyeHne 3aBUCUMOCTH BBIJICTICHUS
KHUCIIOpOJia KJIETKaMH, BbIpallleHHbIMU B
YCIIOBUSX pa3iIM4YHBIX XpOHUYECKUX 103 YD-B
CBETa, OT TeMIepaTyphl IOKa3ald, 4TO MpHU
ONTUMAJILHOU TEeMIIEpaType (40°C),
KOHTPOJIbHbIE KJIETKH MPOSBISAIOT BBICOKUN
HOTeHIMad (POTOCHHTETHUECKOW aKTHMBHOCTH
(puc.4, xpuBas 2). [IpenBaputenbHbIe HCCle-
NOBaHUS  (POTOCHUHTETUYECKOH  aKTHBHOCTH
KJIETOK, BhIpAIllEHHbIE IPHU XPOHUYECKOU J103€
V®-B wmsnyusenns 5 Dpr/mm’ B uac B
UHTEHCUBHOW  KYIJIBTYpE, MTOKa3aJIx c
NOBBILIEHUEM TEMIIEPATYPbl OT ONTUMAabHON
semmunebl  40°C  momymamms  Bogopocieit
OPOSIBISIET  HEKOTOPYI  (YHKIHOHAIBHYIO
YCTOWUYUBOCTb. Ota  (QyHKIUMOHANBHAS

YCTOMYMBOCTh YETKO MPOCIEKHUBACTCS Ha
KUHETUKA  (POTOCHHTETUYECKOTO BBIJCICHUS
KHCIIOpOJla  KJIETKaMu MpU  TeMIlepaType
42,5°C, KkoTOpas TpEBBIIAET KOHTPOIbHBIE
cycneHaun  Ha  6-9%. YBenuueHue
XpOHHUYECKOW a03b1 70 10 9pr/MM2 B dac,
HECKOJIBKO CHUYKAET TeMI pOCTa KyJIbTYpbl, HO
COXpaHseT TOBBINICHHYIO (YHKIUOHATBHYIO
YCTOMYMBOCTh K  DKCTPEMaJIbHbIM TEMIIE-
patrypam. B nanHom cnywyae  HaOmromaercs
CMeIlleHne MaKcuMyMa (DOTOCHHTETHYECKON
AKTUBHOCTH KJIETOK B CTOPOHY BBICOKHX
temneparyp 42,5°C (puc. 4, xpuBas 3).
JlanpHeitmee moBbIeHne Temrepatypbl 45°C
MOAABISET BBIJACICHUE KHCIOPOJa KIETKaMu
710 YpOBHS 65%.
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Ha ocHOBaHMM TIOJIy4EHHBIX JJaHHBIX
MOYHO 3aKJIFOYUTh, YTO YCTOWYHUBOCTH KJIETOK
K BBICOKMM TE€MIIEpaTypaM, BEPOSTHO, CBSI3aHO
¢ nericrBueM Y®-B cBera WM MOBBILIEHHBIM
KOJIMYECTBOM CHUHTE3UPOBAHHBIX BOJOPOCISIMU
CYMMBl KapOTHHOWJOB B YCIIOBUSX XPOHH-
YECKOTO Y®-B o0ydeHusl, T.C.
CHHTE3UPOBAHHBIE KAPOTUHOUJIBI IO3BOJISIIOT
BOJOPOCIIM PAaCIIMPUTh JAUANa3oH  TeMIIe-
parypHOHi YCTOWYUBOCTH u 3a1ure
BOJIOPOCJIEH OT CTpecca, BbI3BAHHOI'O BBICOKOM

caenaHo  apropamu  [4], r©Oe  cKasaHo,
KapOTHUHOM/IbI BBI3BIBAIOT CHUKEHUE
KHUJKOCTHOCTH Ha mepudepuu TUIAKOUIHBIX
MeMOpaH, TorJa KakK MOJBUKHOCTh JIUIHJIOB B
LUEHTPaJbHOW TUAPOPOOHON YacTU OCTaeTcs
NpakTHUYecKH  0e3  M3MEHEHHH. Takoe
pazkmkeHue MemMOpaH, HaXOISIIUXCS B
COCTOSIHUM Telis, U JIENalT Ooyiee >KECTKUMH
MeMOpaHbl B KHJIKO-KpUCTAJUITMUECKON (ase, u
TakKUM  00pa3oM,  pacmupss  Juamna3oH
TeMrepaTypHOU YCTOMYHUBOCTH.
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Miixtalif streslarin tasirindan dunaliella hiiceyralorinda karotin sintezi
Oli-zads Q.I., Calilova A.R., Oliyev I.i., Maharramova X.X.

Dunaliella hiiceyralori karotinoidlor sintez edon holotolerant yasil yosunlardir. Isde, intensiv
dovri-yigilma rejiminds, torkibinds 1,0M; 1,5M vo 3,0 M NaCI olan mineral miihitdo becarilmis
Dunaliella hiiceyralorinds timumi karotinoidlarin biosintezi, biomohsuldarliq, UB-B siialarinin xroniki
dozalarma vo asagi temperatur stresinin tosirine, hamginin yiiksok temperaturlara qarsi funksional
davamliligini oks etdiron noticalor verilmisdir. Gostarilmisdir ki, tarkibinds 1,0M; 1,5M va 3,0M NaCl
olan mineral mihitlordo becorilmis hiiceyralordo imumi karotinoidlorin biosintezi, populyasiyanin
biomohsuldarligi, vo yiiksok temperaturlara qarst funksional davamliligi forqli gostericilarlo
saciyyalonir. Molum olmusdur ki, 3,0M NaCl miihitindo becorilmis hiiceyralordo {imumi
karotinoidlorin sintezinin artmasi, naticado biomshsuldarhigin azalmasina vo yiiksok temperaturlara
qarst davamliligin isa yiiksalmlsina gotirib ¢ixarir. Miiayyan edilmisdir ki, UB-B sualarinin miixtalif
xroniki dozalar1 soraitlorinds, 1,5M NaCI miihitindo becarilmis hiiceyralords sintez olunan timumi
karotinoidlorin miqdarinin artmasi onlarin yiiksok temperaturlara qarsi funsional davamliliginin
yiiksalmasina gatirib ¢ixarir. Torkibinda 1,0M NaCl olan qgidali miithitde becarilmis hiiceyralordo sitez
olunmus karotinoidlarin migdarinda va hiiceyranin ¢oxalmasinda (10-15%) azalma miisahido olunur.
Gostorilmisdir ki, asagi temperatur stresi hiiceyralorin biomohsuldarligini vo {imumi karotinoidlarin
biosintezini azaldir. Belo noticaya galinir ki, populyasiyanin xroniki UB-B sualarina rezistentliyi vo
yiiksok temperaturlara qarsi funksional davamliligi, bu soraitlords hiiceyralor torafindon sintez
olunmus timumi karotinoidlorin miqdari ilo diiz miitanasibdir.

Carotenogenesis in dunaliella cells in stressed conditions
Ali-zadeh G. 1., Jalilova A. R., Aliev I. 1., Magerramova Kh. Kh.

In the work were presented the results of investigations of carotenoid biosynthesis
bioproductivity in Dunaliella cells, grown in intensive culture with 1,0M; 1,5M and 3,0 M NaCl in
mineral medium, their resistance against chronic doses of UV-B rays,the influence of low temperature
stress, also photosynthetic activity under high temperatures. It was shown that the cells, grown in
intensive culture with 1,0 M; 1,5M and 3,0 M NaCl in nutrition medium show various carotenoid
biosynthesis, indications of bioproductivity, and functional stability against high temperature It was
determined that the cells grown in medium with 3,0 M NaCl leads to the decrease of bioproductivity
and increase of resistance against high temperatute, related to the increase synthesis cell carotenoids.
It has been also idendified that the cells grown in medium with 1,5M NaCl and in different chronic
UV-B rays in intensive culture increase the carotenoid synthesis and show high functional stability
agains high temperature.The decrease of NaCl ( 1,0 M) concentration in nutrition medium leads to
decrease of indications of carotenoid biosynthesis and growth rate to ( 10-15% It was determined that
low temperature stress decrease the cell bioproductivity and the number of carotenoid synthesis. One
came into conclusion that, the population resistance against the chronic doses of UV-rays, functional
stability against agains high temperature correlated by the number of synthesized carotenoids in those
conditions.
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HcaenoBanus B 00J1aCUTH CHHTE3a APOMATHYECKUX 3(PHPOB HA OCHOBE HePTAHBIX
HaQTEHOBBIX KUCJIOT, BbIIEJEHHBIX U3 0AKUHCKUX MOPCKHX
HedTeil ¢ anTKoKcu3aMelneHHbIMH eHoaMu

X.®.Dap3ane, C.A. Mycrajdaen
Azepbaiimxanckuii ['ocynapcrBennsiii Yuusepcuter Hedtu u Ilpombliiennoctu

KiloueBble ci10Ba: HETSHBbIE KHCIOTHI, AIKOKCU(EHONbI, CIOXHbIE 3GUpPbl, HadTEHOBBIC

KHUCJIOTHI, XJIOpaHI'uAPH bl

Keywords: petroleum acids, alkoxyphenyl, esters, naphthenic acids, acid chlorides

Hedrexumuueckre mpoayKThl, MOJIYyYEH-
HbIE Ha OCHOBE HE(PTSIHBIX HAPTEHOBBIX
KHUCJIOT, OTJIMYAIOTCI OCOOBIMU CBOWCTBaMHU.
Bsenenue Ha(TEHOBOI'O panukana B
YIJIEBOJIOPOAHBIE MOJEKYIBI 3TUX MPOIYKTOB
OpUaeT UMU OCOObIE CBOMCTBA: YMEHbBIIAET
TEeMIEpaTypy 3acThIBaHUS, yaydiiaeT
TEPMOOKHUCIUTEIbHYIO U TMJIPO-OKUCIUTEIb-
HYIO CTaOUJIbHOCTD, YIYYIIAeT PaCTBOPSIOIIYIO
CIIOCOOHOCTB, TEMIIEPATYpPHO-BSI3KOCTHBIE,
IUIACTU(QHUIUPYIONINE, MEXaHUYeCKHue, AaHTH-
KOp-PO3UOHHBIE U JIp. XapaKTepucTuku [1,2,3].

HadreHnoBble KHUCIOTHI, BBIACIECHHBIE U3
pa3inuuHbIX HedTel U HehTENPOAYKTOB CUIHHO
OTIMYaloTCsT Apyr ot apyra. Hadrenossie
KHCJIOTHI, MMEIOIIINE OJINHAKOBBIE
TEMIEPATypbl KHUIIEHUs, HO BBIJCICHHbIE U3
pa3IMYHbIX HePTeH, pe3Ko OTINYAITCA 110
($U3MKO-XMMHUYECKUM KoHcTaHTaMm. IlosTomy
He(TsAHbIE HA(TEHOBBIE KHUCIOTHI SIBISIOTCS
Haubosee MIPAKTUYECKH LIEHHBIMU
COCIMHEHUSIMU M TPOJIYKTHl TMOJYYEHHBIE Ha

ux OCHOBE OTJINYAIOTCS MOJIE3HBIMU
TEXHUYECKUMHU CBOMCTBAMH.
Hacpiiennele 3¢gupbl  HaTEHOBBIX

KHACIOT MOTYT YCIEUIHO IPHUMEHAThCS B
KayecTBe IIACTU(PUKATOPOB K MOJIUMEPHBIM
MarepHaiaM, pacTBOpUTeNel, CHHTEe-THYECKUX
CMa304YHbIX Macel C BBICOKUMH OSKCIUTyaTa-
IIMOHHBIMH  CBOICTBaMH,  HEHACBHIIIEHHBIX
3¢upoB B KayecTBe MOHOMEpOB, MojaU(pHKa-
TOPOB s TOJMMEPHBIX  MaTepUaloB,
WHTUOUTOPOB KOPPO3WH M B KadeCTBE CHIPhS
JUTS TIOJTy4YeHUs psijia Ipyrux Bemects [1,3-5].

BrineykazanHoe ~ He  OrpaHMYMBAaET
00J1aCTh HCIOJIb30BaHMs 3(UPOB HAPTEHOBBIX
KUCIIOT, JWamna3oH MUX IMpPUMEHEHUs ¢

pa3BUTHEM HE(PTEXUMHUECKOIO CHUHTE3a elle
Oosee pacmupsieTcsi, BCTYIIUB B HOBBIM 3Tall
pazBurus [1,6,7].

O¢upsr  HenpenenbHbIX  C3-COUPTOB
(IpONKMHOMOBBIC,  AJUIMJIOBBIE) HAa(PTECHOBBIX
KHCJIOT OBUIM HWCHOJB30BAHBI B  COCTaBe
MHOTO0()yHKIIHOHAJIbHON MIPUCATKHI K
MOTOPHBIM  MacllaM, a  BKJIIOYAOIINE
JIONIOJTHUTENBHO OapueBble M IMHKOBBIE COJIH
HepTsIHBIX  HadTEeHOBBIX  KuciaoT  [8,9],
OTJIMYAIOTCSI ~ BBICOKMMH HHTHOMPYIOUIMMHU
CBOMCTBAMM M MCIIOJIB3YIOTCSI IPU KOPPO3HUU
cTanu B Kuciow cpeze [3,10].

l'anoreHanruapuasl, TMONy4YE€HHbIE Ha
OCHOBE HE()TSHBIX KHCIOT 00JIAAIOT BBHICOKOH
PEaKIMOHHON CHOCOOHOCTBIO, YTO TO3BOJISET
MOJIYYUTh OPraHUYECKUE COeAMHEHHUs ¢ Ooiee
LEHHBIMH TPaKTHYECKUMH cBoiicTBamu. [lpu
9TOM BO BCE€X CIy4yasX CBOWCTBA KOHEYHBIX
IIPOAYKTOB B 3HAUUTEJIBHOM CTENEHW 3aBUCAT
OT TPUPOIABl U CTPYKTYphl HapTEHOBOIO
panukana.

B cBs3u c BbllIeyKka3aHHBIM BecbMa
MIEPCIIEKTUBHBIM TPEICTABISAETCS IOJIIyYEHUE
CIIO)KHBIX apOMaTHYECKUX 3IPUPOB HEPTAHBIX
Ha(TEHOBBIX KHCIIOT. CH0XHBIX
apOMAaTHYECKUX 3¢upos He(TAHBIX
Ha(TEHOBBIX KHUCIIOT, MOJYYEHHbIE HA OCHOBE
raJIOTEHaHTHJIPU/IOB C alKOKCHU3aMEeIEHHbIMU
(eHonaMu BeCbMa OrpaHUYEHBI.

CrnoxHble 3(pUpel apOMAaTUYECKOTO psja
HePTIHBIX KHCJIOT, BBIJICIIEHHBIX u3
KEpOCUHOBBIX  (pakumii  cmecu  Hedreil
MOPCKHMX MECTOPOKJIEHHUH, KauecTBa KOTOPBIX
MIPUBEICHBI HIKE

20
P,20 982 xr/m3, Mo 1.4772
mm2/c, vi00’c 57,80 Mm?/c, tiac=-52°C

vso’c 27,80
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Hedrsanbie KHUCIIOTHI nocine
OT/IENICHUS OT HEOMBUISIEMBIX, IOJBEPTaJIUCh
XJIOPUPOBAHHUIO XJIOPUCTHIM THOHWIOM IO
MeTtoauke [5].

C oTOM  1eIb0  COOTBETCTBYIONIEE
KOJIMYECTBO HE(MTSHBIX KHUCIOT TOMEUIAIA B
KPYIJIOJOHHYIO ~ TPEXTOPJOBYIO KO0y
CHaOKCHHYI0O MEXaHMYECKOW MEIIAJIKOW ¢
PTYTHBIM ~ 3aTBOPOM,  TE€PMOMETPOM  H
ra3ooTBofHONH  TpyOkoi. IlepememmBanue
peaxionHoi cvecu npu 40 °C npomomkanock
B TeueHue 30 MHMH [0 IpeKpaleHus
Boiaenienus raza SOz u HCI mo peaxiuu
RCOOH + SOCl, —> RCOCI + SO, + HCI

Cootnomenne ROOH:SOCI; cocramsiio
1:1 mon. Jlns monydeHus y3KHX (Qpaxiuu
XJIOPaHTHAPHABI IIHPOKOH ppaximu 88-175 °C
(0.27-0.4 kPa) I0JIBEPTaINCh
(bpaKIIMOHUPOBAHUIO O] BaKkyyMoM. Du3nko-
XUMHUYECKHE CBOWCTBA MOJTyYEHHBIX
XJIOPAHTUAPUIIOB MPHUBEACHBI B Ta0M. 1.

W3 nanHpiIX Tab6na.l BUAHO, 4YTO mHpuU
NEpEeroHKe IHUPOKOW  (pakuuu  XJIOpaH-
THAPUAOB HE(PTSIHBIX KHUCIOT €€ OCHOBHAS
Macca KOHIIGHTpUpPYETCsl B Yy3KOH (pakuuu
130-145 °C (mpu 0.27-0.4 xPa), xoTopas B3siTa
JUISL allUJTUPOBAHUSl C aKOKCH3aMEeIEHHBIMU
denonmamu. Bribop 3T0# ¢pakiuu 00ycioBIeH
TeM, UYTO B HeH  KOHIEHTPUPYIOTCSA
MOHOIMKINYeCKne HapTeHOBBIE KUCIOTHI Cio-

C12[5].

B  kagecTBe  alKOJIKCH3aMEIICHHBIX
(eHoIOB  OBLIM  KCIOJNB30BAaHBI  METOKCH-,
ATOKCH-, TIPOTIOOKCH- U OYTOOKCH3aMEIICHHBIC
(beHobI.

OnbITBI MPOBOAWIA B  TPEXTOPJIOBOM
K0J10€, CHa0KCHHON MEXaHHYSCKOI MEIIaIKOM,
00paTHBIM XOJIOJUILHUKOM, TEPMOMETPOM U
KarmenpHOM  BOPOHKOH. OOBIYHO  peakuus
HAYMHAETCS OJIHOBPEMEHHO C PACTBOPEHHUEM

AJIKOKCU3aMEIIEHHbIX (beHnosoB B
raJoreHaHTHIPUIax. Hauaio peakuum
ompeneNsan 1o  OypHOMY  BBIIEJICHHUIO

XJIODUCTOTO  BOJOPOJA, a  IpeKpalleHHe
BBIJICJICHUSI  TOCJICAHETO  O3HA4yall0  KOHEIl
pEaKIMH.

Paccunrannsie KOJINYECTBA
QJIKOKCU3aMEILEeHHbIX (DEHOJIOB U NUPUIUHA
3arpy’kajli =~ B PEaKIMOHHYIO  KOJIOy U
pa3baBisuUId MATHKPATHBIM 00BEMOM OeH307a.
3areM MOCTENEHHO J00aBIsUIM MO KarlisiM
rajoreHaruapuael.  PeakunmonHyro — cmech
HarpeBamu emé 15-20 mum npu 70-75 °C
temneparypbl. CMmech OTQUIBTPOBBIBAIU OT
YETBEPTUYHONW COJIM AMHMHA, I[EPErOHKOM B
BaKyyMe, 3aT€M BBIJICJIUIIH LIEJIE€BHIE MPOIYKTHI,
(U3MKO-XUMHUYECKUE  KOHCTAHTBl  KOTOPBIX
MIPUBECHBI B Ta0J.2.

Peakiust B3auMOJEWCTBUS  XJIOPAHTH]I-
pumoB HEMTAHBIX HAPTEHOBBIX KHCIOT C
AJIKOKCU3aMEIleHHbIMU (EHOIaMU IPOTEeKaeT
o CXeMe:

P
RCOCI+ R'OH —— RCOOR! (1-8)

rne R-HadTeHOBBIN paauKal;

R= 2-MeOCgH,- (1), 3-MeOCgH,-(2), 4-MeOCgH4-(3);
2-EtOCgH,- (4), 3-EtOCgH,-(5), 4-EtOCgH,-(6) 4-PrOCgH,-(7), 4-BUOCgH,-(8)

JUiss  TOCTMXKEHHUsT BBICOKHX BBIXOJIOB
LIEJIEBBIX MPOJIYKTOB B3aUMOJICHICTBHE
XJIOPAHTUAPUIOB C  AITKOKCHU3aMEIICHHBIMH
deHomaMu  MOPOBOAMIM B TNPUCYTCTBUU
NUPUIMHA KOTOPBIA YJIaBIMBACT BbBIICICHHBIM
XJOPUCTBIM ~ BOAOPOA M TEM  CaMbIM
npe0TBpaIiaeT o0Opa3oBaHHe MOOOYHBIX
npoaykToB. [Ipr 3TOM BBIXOJ MOITYYEHHBIX
a¢upoB gocturarorcs 10 80 % (Mac).

N3 Tabn. 2 crnemyet, 4YTO pacroyioKeHHE
QIKOKCHUTPYIITIBI B OCH30JILHOM SIIIPE BIIUSET Ha
BBIXOJ] LIETIEBBIX MPOAYKTOB, TaK KaK BBIXOIbI
3(UPOB  ATKOKCHUTPYMIBI KOTOpPHIE  PacIio-
JOXKEHBl B 1apa-TIOJOXKEHUU BBIIIE, YeM B
Mema- 1 opmo-TIOJI0KESHUH.

OnTumMarbHOE MOJIBHOE COOTHOIICHUE
XJIOPAHTHAPUIOB K  AJTKOKCH-3aMEIICHHOMY
(denomy ObuTH B3SITHI 1:1.
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DOU3NKO-XUMHUYECKHE CBONCTBA MMPpUPOAHBIX He(l)THHBIX KHCJIOT,

Tabmuna 1

BBIJICIIEHHBIX U3 KEPOCHHOBBIX (paKIUii cMecH OaKMHCKUX He(TEHl MOPCKUX MECTOPOXKICHHHA

KomnoneHnTst IIpenenst [TnotaOCTE | KO3dmment Kucnoraoe | Beixoma | Conmepkanme | Mo
BBIKUITaHUS MPETOMIICHUS bpakmun | xyopa,% Macca
dpaxrmit, °C | P20 Kr/m® qucio, ,% (mac.) | (mac)

(pu 0.27-0.4 20
KPa) n D mr KOH/r

KucnoTst 88-175 959,7 1,4810 287,5 - - 195,2

®paxiuu 102-117 1008,7 1,4919 15,3 15,2 229,3

XJIOPAHTUAPUIOB

117-130 1041,5 1,4955 18,3 14,3
130-145 1085,7 1,5023 36,4 12,7 233,0
145-186 1099,0 1,5077 28,1 115
OcTtarox
>186 - - - 1,90 -
Tabnuua 2

Bnusuaue TEMIICPATYpPhl U COOTHOILICHUSA XJIOPAHTUAPHUAOB K (1)eHOJ'IaM Ha BbIXOJ U CbI/I?»I/IKO'
XMMHYECKHE CBOMCTBA IMOJTYYCHHBIX 3(1)I/IpOB

O¢pupsr HHK IIpenenst DU3NKO-XUMHUYECKUE TTOKA3aTENN
ANKOCKH-
BBIKUITAHUA KadecTBa 3(hUpoB
3aMelleHHBIX a¢upos,
. VYcnoBus auMIupoBHUSA Beixon, | IlnoTHOCTB Koadument Monekyn
tbeHONIOB C (mpu HPOJIEMIIEHHS
0.27- % P 20 Macca.
0.4xPa) (mac.) 45 20
CooTHOILIEHHE Temmneparypa, o/l n D
XJIOpaHTUIPU
1: penon °C
2CH30CgH40 155-168 11 70 76,8 870,8 1,4775 282
COR
3CH30C6H40 160-173 11 70 77,2 863,7 1,4793 -
COR
4CH30C6H40 175-180 11 70 80,1 845,5 1,4780 295
COR

2C,Hs0CsH. 190-205 1,2:1 75 74,7 825,8 1,4823 -

OCOR
3C2Hs0CsH. 217-228 1,2:1 75 75,5 821,7 1,4835 307

OCOR
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4C,HsOCeHs | 226-237 1,2:1 75 78,2 815,7 1,4850
OCOR B
4C3H;0CeHs | 233-242 1,2:1 80 68,2 847,7 1,4889 322
OCOR
4C,HsOCeHs | 255-266 1,2:1 80 67,7 860, 1,4905
OCOR
Tabauua 3

OU3NKO-XMMUYECKHE CBOWCTBA HEKOTOPBIX CIOXKHBIX 3(pupoB, moxydenHsie Ha ocnoBe HHK u p-

AJIKOKCH3aMEIEHHBIX (DEHOJIOB B Ka4eCTBE MIIACTH(PHUKATOPOB K MOJIMMEPHBIM MaTepHaiam 1

AHTHOKCHUJIAHTOB K TOIIJIMBaAM

IToxazaTenn

O¢ups

4-CH30C¢H,OCOR

4-CoHs0Ce¢H4sOCOR

4-C3H;0CsH,OCOR

4-C4HyOC¢H,OCOR

Ipesienbl BIKUNAHHS,
°C npu

(0,27-0,4) xPa

Koadument
20

HIepETIOMIICHHS, n D

InotHOCTH IIpH 20 °C,
Kr/mM3

Temmneparypa, °C:
-3aCTHIBAaHMS
-BCTIBIIIKA
Jleryuects 3a 6 4 ipu
100 °C, % (mac)
Bs3kocts, MM%/C:
vsoc

vioo’c

Kucnortnoe uucno, mr
KOH/r

Yucno oMbUICHUS,
Mr KOH/r

MonekynsapHas Macca

175-180

1,4823

845,5

-17

225

3,21

56,3

10,2

0,62

310,4

312

226-237

1,4850

815,7

-14

243

2,09

67,6

22,1

0,48

285,2

326

233-242

1,4889

847,7

-11

277

2,03

73,3

33,7

0,53

260,1

340

255-266

1,4905

860

283

1,92

82,7

4705

0,45

257,7

354
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DJIeMEHTHBIN COCTaB o0pasioB
ONpEeAeNsAaM Ha JJIEMEHTHOM aHalUu3aTope
Karlo Erba 1106. Ywcrory mOJXy4EHHBIX
COCIMHEHUN KOHTPOJIUPOBAIH METOJOM Ta30-
KUJKOCTHOM Xpomarorpaguu Ha mpuodbope
Shimadze GC-9A, GC-2014 [komnonka 2000 x 3
MM, HermoaBrxkHas (asza-cuukon SF-30 (5%),
Ha Hocurene Chromaton N-AW-HMDS,
TeMIepaTypHslii pexxum or 50 go 270 °C,
CKOpOCTh 8 Tpaji/MUH, Ta3-HOCUTENb Teuii (47
mi/mMuH)]. st TCX ucnons30Baiid TUIACTUHBI
Sorbfil (Poccust), amoeHT-IeTpONICHHBINA A(up,
.xum. 40-70 °C.

CocraB u cTpyKTyphl coeauHenuit (1-8)
ycTaHoBlIeHbl Ha ocHoBanun WK- u SMP
CIIEKTPOB W JIaHHBIX D3JIEMCHTHOTO aHaJIU3a.
HK-criekTpbsl COeIUHEHHI B TOHKOM CJIO€ U B
KBr cusarer Ha mpubopax Specord 75 IR.
Cnektpsl SIMP 'H Bemiects B CJICl3 3ammcanbl
Ha mpubope Bruker SF-400 (400.134 MI'm),
BHyTpeHHuil cranaapt I'M/IC. B UK-cnekrpe
HaOJIFOat0TCS TTOJIOCHI MTOTJIOIIEHUS B 00JIACTH
700, 770, 985, 1490, 1600, 3030, 3065, 3085
el (-CgHs-) ocobeHHO XapaKTepHble I
JTU3aMEIICHHBIX OCH30JI0B, a TAKXKE BaJICHTHBIX
konebanuit B 1119 cm? u 1762 cm?
XapaKkTepHbIe Ui KapOOHWJIBHBIX  TPYIII
cnoxHoro s¢upa. [IpoToHBI METOKCUTPYIITIBI B
BUJIE CHHIJIETA MPOSBISIIOTCS B obnactu 3.31-
3.35 M.1, a TOKCUTPYMIBI B BUE TPUILIETA U
kBapteTa B obmactu 1.25 v (3H, H3C, J= 7.2

I'm), 3.62 n.x (1H, H2C, J =14.2, 7.2 T'my), 3.96
n.x (1H, H2C, J=14.2, 7.2 I'1) COOTBETCTBEHHO.
CurHaibl IPOTOHOB MPOMUIILHON M OyTHIIBHOU
rpynn B coequHeHusX 8 u 9 mposBisTCA
0o0plyHO B oOmactax  0.98-3.45 M.II.
ApoMaTudeckue TMPOTOHBI MPOSBISIOTCS B
oOJactu 7.45-7.66 M.I. B BUJIE
MYJIbTUTIICTHBIX CUTHAJIOB. Hanwawue
QJIIKOKCUTPYIIBI B OEH30JIbHOM SIIpE CABUTAET
CHTHAJIBI TIPOTOHA OCOOEHHO B opmo- U napa-
MOJIOKEHUAX B  Oosiee  CWJIBHOM  TOJe€.
AuuipHasT TPyINa yMEHBIIAET 3JIEKTPOHHAs
IUIOTHOCTh B Spe, 4YTO  CIOCOOCTBYET
CIABUTAHUIO CUTHAJIOB OISATH B CJIA0OM IIOJIE.
[IpoTOHBI METHJIEHOBBIX M METHJIbHBIX TPy,
cMech (peHoIoBBIE A(PUPBI HAPTEHOBBIX KUCIIOT
00bIYHO TmposBIstOTCS B obmactu 1.02-1.56
m.a. 1 0.76-0.98 m.x.

C 1enbio BBISICHEHHS MPUTOAHOCTH
CUHTC3UPOBAHHBIX  3(PUPOB B  KadeCTBE
1acTU(PUKATOPOB K OJTUMEPHBIM MaTepHaliaM
M aHTUOKCHJIAHTOB K TOIUIMBAM M MacliaM
OTIpeAeIsIN UX (PU3UKO-XUMUYECKUE CBOMCTBA

(Tabn.2 u 3)..
W3 npanubix Tabn. 2 W 3 BHAHO, 4YTO
CUHTE3HPOBAaHHBIC CJI0’KHBIE 3¢upsl

HaTCHOBBIX KHCJIOT aJKOKCU3aMEIICHHBIMH
¢eHonamu MoOryT OBITh HCHOJb30BaHBl B
Ka4yecTBE IUIACTH(PHUKATOPOB K IOJUMEPHBIM
MaTepuagam (HampumMmep, [1BX) "
QHTHOKCHJIAHTOB K TorutiBaM [ 10].
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Baki doniz yaglar: fenol zavodundan ¢ixarilan naften tursular1 aromatik
efirlarinin sintezi sahasinda tadqiqat
X.F. Farzana, S.A. Mustafayev

Baki neftindon ayrilmig naften tursulari osasinda alkoksizovozolunmus fenollarla aromatik
fenollar1 sintez sahasinin todqiqi.

Sintez olunmus miirokkob efirlor polimer kompozisiya sistemlorindo plastiklosdirici  vo
yanacaglarda antioksidant kimi istifado olunmasi toklif olunmusdur.

Research in the field of synthesis of aromatic ethers on oil naphthenic acids extracted from
the Baku Marine oils alkoksizamesennymi phenols
X.F. Farzana, S.A. Mustafaev

In order to ascertain the suitable of the synthesized esters as plasticizers for polymer materials
and antioxidants to fuels and oils determined theirs physic-chemical properties ( see table 2 and 3).

It is shown that the synthesized esters of naphthenic acids alkoksizamesennymi phenols can be
used as plasticizers to polymeric materials (such as PVC) and antioxidants to petrol.
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HIsusp depucTi aXbIMJIAPbIHBIH TPABUTACHA BSI HA3UK JIAH1a YIOKMS IIAPAUTHH/IS
msaddadaanma npocecasipuHUH TAATUTH

F.S.Quluyeyv, G..i.Adnlln
Azorbaycan Memarhq ve Insaat Universiteti

Acgar-sozlar: asilh maddalor, cirkli sularin galma miiddati, isin hidravlik sartlari, hacmi istifade omsali,
cirkli sularin soffaflanma prosesinin texnoloji analizi, ¢irkli sularin soffaflanma effekti, durgun halda asih
maddolorin ¢6kmo kinetikasi, ¢okma prosesinin intensivlosdirilmosi, effektivlik, gravitasiyali ¢okmo, axinin
lominarlagdiriimasi, axinin turbulentliyi, ¢irkli suyun ¢okmo miiddati, reagentsiz soffaflanma.

KuaroueBble c10Ba: B3BelNICHHBIE BCIIIECTBAa, BPEMCHH Hpe6I:IBaHI/I$I CTOYHBIX BOJ, THAPABINYECKHE
YCIIOBHUS pabOTHI, KOAPPHUIMEHT 0OBEMHOTO HCIIONb30BaHMs, TEXHOJOTHUECKAN aHaIN3 MPOIecca OCBETICHHS
CTOYHBIX BOJ, 3(1)(1)€KT OCBCTJICHHUA CTOYHBLIX BOJ, KMHCTHUKA OCAXKXACHHA B3BCIICHHBIX BCHIICCTB B COCTOAHHUU
MTOKOSI, MHTCHCU(DHUKAIINS TIpoliecca oCakIeHUs, 3PHEeKTHBHOCTD, TOHKOCIIONHOE OCaKICHNE, TPaBUTAIIMOHHOE
OCaXJCHUEC, JJaMHUHapu3aluu IT10TOKa, Typ6yneHTHOCTB IIOTOKA, INPOAO/DKHUTCIBHOCTU OTCTaMBaHUA CTOYHOI

BOJIbI, 0€3PEarecHTHOE OCBETIICHUS

Key words: suspended matters, the staying time of waste waters, hydraulic working conditions, the
coefficient of volumetric use, technological analysis of the process of clarification of waste waters, the effect of
waste waters clarification, the sedimentation kinetics of suspended matters in the rest condition, the
intensification of the process of sedimentation, the effectiveness, thin-layer sedimentation, gravitational
sedimentation, laminarization of flow, turbulence of water flow, wastewater settling duration, reagent-free

clarification

Cirklilik bir yagis muiddatinds dayiskon olur
Vo eyni zamanda ham yagisgobuledicilorin, ham do
sobakanin miixtalif négtelorinds farglonir.

Vabbiin aXbIMBIHAAH HIMYHS SOTIUPIUIAPKSH
OHYH apaHMma PEKUMUHUH crieCU(UK
raOWIMANSTISIPY  HA3SAPST ANBIHMBIIABIP. Msimym
ONIlyby KHUMH MabbIlll aXBIMBIHBIH TAPKUOWHISA
rapblUIbIIIAPbIH  TaThUIbIbbl  HAbBIIIBIH  COHYHA
raasgp asanMaiga aoppy Jgiumup. ['aTbUThIbBIH
azarMachl HabBIHTHIHBIH MIUIIATUHUH BS OHYH
JalibIHBIH BA HabbIHTBIHBIH SIBBSITUHAS
WHTEHCUBJIMHUHUH YOX OJIAyby 3aMaH Jallla 40X
HS3SpSL 4aprbIp. MepicTi 4HpKIM Cymap IUIH
oupasadsHK HUMYHSUISIPUH SIOTLUPLJIMSICU
WabbIHTBIHBIH  AMMAUAL — MUOASTAS ~— aXbIMbIH
TAPKUOU MIATTHIHAA CAIIUI MSUTyMaTIapbIH SIS
eNUIMANABANN  CcA0A0UHAIH MIMKUH  Iiecad
EIUIMUP.

Hama  camum —— MsUTyMaTJIapblH — SULAS
eMWIMSICH IYIIH HIMYHSUBIPpUH TIOpCHifanapiia
SIOTHPIVIMICH  IICYJTy  TATOWT  €IWIMHIIIAD.
MabbIHTBIHBIH MIKHH IOBPISPHHIS HIMYHSUIAPHH
SIOTHPIUIMS  MHTEpBaAIBI S5-10 JsTHTS, COHpPAKBI
MugasaTasipas  uca 20-30  gArurss TSIIKWII
eTMHUIIIUp. burmH mopcudamap Omp rada
TOIUTAHIBITIAH COHpa, KHMHSIBH aHAINW3  BA
TATTUTATIAPBIH  aMapbUIMACHl  ITIIH  MITKSIMMSUT
rapblablpbLIapar opta HUMYHSUISIP
SIOTLPLIIMIUIIIL.

Hepricriy axpIMiiapblH  TAPKHOW  IIarTbIHIa
TAXMUHU SIOCTSIPUBUIISIP oup HabbIIIIaH

SIOTUPIUITH ~ OPTajlbll  HIMYHSULSIDHH — aHaJIH3U
HATHBSACUHISA SULAS  ONyHMyHmyayp. HumyHsuisip
Ostpabsip WUHTEpBaI MIUIISTIISPY WISt
SIOTIPIITMITIIIIIP.

Tsaaruratnap efHu TeMneparyp LUISIpAauTHHIS
1000 MI-MUK CUIMHIAPIIAPAS alapbUIMBILIIBIP.

MsiyM  Onyby KHMH JOypYJIIybyJNapblH
WmHUH e(h(HEKTUBIUIN MUAPABIVKHN MISPAUTITH
SIISAMUAASATI - JApSBSIAS  ackUIBIABp [2,5,6,7,8].
HAypynaybynapblH KOHCTPYK-CHHAAchl HSA TSP
TAKMAJUTAIILARPUIMUII OJIapca achLIbl MaIISUIIPUH
tyrynma  epdextd  pmama  OoWIOK  ornap.
HAypynaybynapblH [UAPABIUKH HII  [ISPAUTH
CyWyH Trypbyna (haKTHKH TrajMa MIUIATAUHUH Mg
mecadu TUAMSTHHS Mye. HUACOATH Wit udans
ONlyHaH JypyJIAybYHYH INSBMHHISH HCTH(AII
stmcanbl Ky yem WIS THUMSITIASIHOUpUIAD [1]:

Khis =t 1ty 1)

AJITSH CYyHyH TypyJybyia rajiMa MIJIISTH
m wman mremuH (W) Oup caatma maxui ojiaH
CyHyH MUrAapbiHa () HUCOSTH WISl TAWWH OIYHYD.
CpiHar amappUIapKsSH AypyJIAybyla Haxuil OJaH
YUPKIW CYHYH MUTJApbl FOJYI]  YHUIA3JIapbl
BACHUTSICUIIA FeiAniiaTa ajabIHbID.

CyityH rypbyna (aKTHKH TajaMa MIUISTH
TAMHU3JSIAMBA MSIHTSTAIS TABPION HOla — Ccyila
PAHDIAAWUBY Maasl JaxXwil eAUIMSICH IICYIy WIS
TAWHUH €IUIInp. Wepnu TAMU3ISIIUBU
MSHTATSUIIPUHUH MsUTyMatJiapbiHa sICacsiH:
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- CylyH Typbyda miecabu raama MIUIATH
Myec— 2,0 caart;

- CyHyH Typbyla (aKTHUKU TrajiMa MIUIIATH
mg = 0,7 +0,9 caar;

-  IypyJIAybYHYH UISBMHHISH wuCTADAIST
sIMCaJIbl UCS opTa 11ecadna Ky uem =

0,35+0,45 caat rs0yn onyHyp.

AypyianybyHyH IOSBMUHASH HUCTH(ans
SIMCAITBIHBIH Ky uem KAGDAUAT TSI allabbl THAMSTS
MaJIMK OJIMAChl IyPYJIAYbYHYH NaMIaIIIbIPbIbbl BS
HBIBBIBBI  TYpPhYJApbIH TCHPU-TIKMIJI  OJIMACHI,
IypyabpyAa  FOJII 30HaHBIH MIOBBYUTYBY,
OUTHHIIKAS CyWyH Typbyla rajima MIUIISTUHUH
kadaiiaT TAgdp asanMmackiHa csA0s0 omaH sicac
IOMYIISIpUH  (IApUHINAN BS Y3YHIIybYy) TeWpH-
MIITSHAaCHO OJIMAachl HATHBACHHAS TeHpHu-Kadu
HIMJIPABJIMKA IISAPAUTIs HIUISIARUHA FOCTIPUD
[2] .

dypynaybyHyH KOHCTPYKCUHACBIHBIH
TAKMWUISIIAUPWIMACH UCTUTAMSITUHIS OUp ChIpa
TAOOUPIISIPUH aapblIMachl HATHBICUHIS T'YPbYHYH
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MIBMHHIAH HUCTUGAAS sMCalbIHBIH Kiyyen = 0,6
TUAMATS TA0Ap MIOKCAIMSICUHS HAaWwil — oJMar
MIMKIHAIP [7].

Yupkiu CyJlapbIH IypbyH mauxga
s dadran b PHIIMACEIHBIH TEXHOJIOKH
aHAIM3UHUH anapbLUIMachI. Tanruratiap
Azspbaitban  Enmu-Tsnrurar Cy I[IpoGnemisipu
WNucturyrynyn (A3ETCIIN) maboparopuiiackiama
anmapeuMeiaplp).  CemHar  rypeycy  (misik.l)
ueApanin 1000 MM, nuamerpu 120 MM, mssbMu
11,3 JIATP oJiMaria 13BHU IS IS H
maseIpIanMeIinbelp /1/. CeIHariap amapbeUIapKsH
50 auTps HaxblH Habblll YUPKIM CyAaH HCTH(AII
SIVIIMUILITUD. Naxmsr TapbIIABIPHUIABITIAH COHPA
bo KAMUWMATHHU TAWWH €TMSK LYUH HIMYHSIP
storupMIanp. CoHpa cyaa 4ioKsH MasUIIpUH
HUCOM MHIIAPBIHBI JIOCTAPSH Eio KAMUHHATH
wuHAIpanidn 500 MM B nuametrpu 120 MM onan
CIWIMHJPYK Taba TIHWH eTUIMHAIIIAND.

7 - 11,3 nutp IWWABMUHAS TSAATUAT
OollyHaBar cy Wil JAoJiAypyiabar
diametri 30 sm, hindirliyl 510 sm
va is¢i hacmi 360 | olan mypynnysy;
8 - OomAaNIbIbbI-KpaH;

9 — suyu bosalmaq lgilin boru;

Hlsik. 1. Hlsmsp HeprcTin axsIMIapbIHBIH MpaBUTacuiia misipautuH s msiddadianMa IpocecIIpuHuH
TSJICUTHMH allapblIMAChl [UIH CBIHAT TYPbYCY

AIATAH TAMUBISAUABA MSIHTATSIAS  IUPKIH
CyHyH KeUPUUUATHHS HA3apIT EIAPKSIH TSIMUH
enunsH E1o0 KAMUMAATH allabblaKbl KUMHA Uaas

OJNIyHYP:

C,-C
Epp = ——2 100 %, )
0
oypana bo Bsi Ci2o - UABYH oOJapar WIKHH
cyna Bst 120 garurs sip3uHas

msaddadranmagan
COHpa achUTbl MASUISIPUH TaThUIBIbbI;
bo — b120 — YIOKSH MaJUISULSIPUH
raTbUTBIBBIIBIP.

CeiHarnap alabbIIaKbI KUMH
anapbUIMBIIABIP: AYypyAnyby-cuumaap 11,3 nutp
LISTBMUHIIS TSAOTUT OJIyHabar cy Wi AOJIYPYIyp;
m = 15 psarura MUOAsaTH TaMaM OJIAYTIa allabbl
mreMasaH (Vi) OOmanasIbbl KpaH BaCUTACH WIS Cy
KUTISCH 310TUpLuinp, Wuxapsel mstemas (Vi) raman
Cy Wi MIXTSUTUQ WIbMIIps Oomanasuislp [2,5].
CeiHarnap HSTHBSICUH/IS alIabbIIaKbI
SIOCTAPUBWIIAP SIS OJTYHMYIIIYP:

- mHAnpaEn by = 500 MM olaH YUPKIH CY
curynyHnyH usipdadnanma epdexru

£ =2 =% 100w @

0
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-muEAupoin hy = 500 MM o1aH YHPKITH CY
curynynyH msihdadaanma edhdexrn

E, = Co=Cy. 100%:

(4)

M 100%: (5)

0

E,=

0
w  xamubddsteaEE - 500 Bg 1000 mMM-s1
Osipabsap ruiMATIApuHAA (2) UpalACHHIIKH g
sIMCaJIbl allabblIaKel HQAAATSIPASH TAHNH CIIITUp:

E
g (5 )
_ 120
Ay = —————"—— BS
1/t 1g(t/120)
lg ("o )
-/ 70 6
o = (6)

1/t 1g(t/120)

a SIMCAJIBIHBIH ~ MIXTsUH(]  aypyniMa
MIUIISATISPAHAS MIBaQUT oJjapar supis eIAIMHII
THAMSATISpUHA  dtops  cyhyH  msaddadmanma
eddextspu IeCa0IaHMBIIIBID. Conpanan

cerHarnap m = 30, 60 Ba 120 gsrurs MIIIATUHIS
anapbUIMBIIL, HATUBSIISIP BAABSUI MIAKIUHIA TIPTHO
enuisipsK (psaBan 1, 2) muBadur siipuisp (1 Bst 2
SIAPHUILSIPHU) TYpyIMyLIyp (isikui 1).

Codval 1.
Cokmo miiddatindan asili olaraq suyun soffaflanma effekti
= Cirkli Asili maddslorin gatihigi, Suyun . .
S @ | suyun /. soffaflanma aso Vo aigo omsallarinin giymotlori
S = cokmo 8 effekti, %
S5l = . = ,
3 & | muddati h=50sm - lik | hy=100 sm - lik
e e e En | silindirds silindirdo
1 15 302 140,1 1616 | 53,6 46,5 2,15 3,11
2 30 295 102 1136 | 654 61,5 2,17 3,29
3 60 300 91,2 92,4 70,5 69,8 2,18 3,17
4 120 297 82,3 82 72,3 72,4 — —
Codval 2.
Suyun soffaflandiriimasi paramertrlorinin tocriiba gostoricilori
f= Yuprin  cynapbslH  MuBadur
'(T_D @ Suyun up=50cM B wp=100cM-nuk | t; / B qnpﬁgn cynapI;IIH ﬁuﬁai)l/l;
2 2 | soffaflanma HANpIIHAIEL usipdaduanva | nisbatinin ﬁ; dba ﬁ;mj;u leup HL;HH f:r
S g | effekti, % MIUUISTH, JIST giymatloyi HVUPITH, 1
= {1 {2 t1 t3
5 30 6 9 0,67 6 13,6
6 40 9 13 0,70 9 20,4
7 50 12 16 0,75 12 27,3
8 60 20 26 0,77 20 45,5
9 70 52 65 0,80 52 118,2
Snps  anpiHaH ~ HATUBSIAPA  dopa  (4) Ostpabsp ongyraa amapblIakel UbaAs Wil TIHUH
udagacuHasl Hep amaH K JIOCTAPUBU  TAHUH eVITUD:
SAVIIMUTIITUD.
Mty nyH w3 IILHUPAHAIHA t3 — tl (h3 /hl)” (7)

(IMa3pIpKu  AYPYIIYbYHYH — JSIPUHIUNAN

TSISP)

OypbyH IMIAJIJa YUPKIM CYHyH YIOKMS MIUIISTH
yupkian cynapbiH  1sidpdadnanma  eddekTrHIH
MSIIUTYJIYH 141 TIIHAIPIAIHAS OJTybY THAMSTS

E XKIMUAWATHHUH MIOXTSIIUQ THAMSATISAPH
YIH InecablaHMBI M3 —IH OWp Hedd YHBIH
THAMSTIISIPUHS D10ps TpaduKAs ISIpUHIMNAU peal
OYPYJIOYbYHYH JASAPUHIMAWHS Ospadsp Msyryl
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CIITYHYHJA achUIbl MAIISUIIPUH YIOKMSICHHH SKC
eTAUPSH 3 TUPUCH TYPYIMYIIAYDP.

MsiayM  onayby KHMH JIyPYJAYybYJIapblH
UIMHHUH e((EKTUBIUNY UAPABIMKY MISPAUTISTH
SIIAMAAASITIA ~ TApSbIns  aceuIeiaplp  [2,4,5,7].
JypyanybynapblH KOHCTPYKCHUHAChl HS TSP
TAKMIJUTSIIIAUPUWIMUII 0JIAPCa achLIbl MaJUSUISPUH
TyrynMa  edextd  gama  OOHOK  omap.
AypyanybymapelH MIUAPABIMKA WII  [ISPAuTH
CyliyH rypbyna (DakKTHKH rajiMa MIUISTAHUH Mg
mecabu TUHMSATHHS Myee HUCOSTH Wi udbams
ONlyHaH JOypPYJIAYybYHYH UIIBMHHISH HWCTUDAAS
MCabl Ky yem IS TAAMATIISTHIUPUIHAD:

Khig =t /t, (8)

Cyityn Typbyaa (akTHKU TanMma
MIUIASTH TAMU3ISAHABH MSHTATSAOAS TABPION Houia
— cyHa pSHAISTHUBH M HaXWIl eIUIMSCH TICYITy
uns  TAMMH  emmwmup.  Mepnum  TAMM3NAHMBY
MSHTATSSHAH MsUTyMatjiapblHa 310ps 1ypyIaybyHYH
mapMuHASH uctadans amcanbl  Kyuem ~ 0,4
TAMKWT — eaup.  JypyaaybyHyH — IISBMHHISH
ucTudans SMCAIbIHBIH Kyuem ~ KUQAHAT TAIAP
amrapbl TUUAMSATS MaJWK OJMAachl IypyIAybYHYH
MalIalIbIpbIbbl BSI UBIbBIBBI T'YpbYNApPbIH TeipH-
TAKMHJI ~ OJMAachl, AypyJdbyla IONI[ 30HAHBIH
MIOBBYIIYbY, ONTHHIIKAS CyHyH Typhyna Taima
MIUIIATHHUH KUQpalsaT Tsaasp a3anMachlHa cs0s10
OJIaH sicac IOJYIVIAPUH (ASPUHINNAN B Y3YHIYBY)
repu-MITSHACUO OJIMAChl HITUBSACUHIAS TeHpH-
Kapu MMOPAaBIMKA  NIAPAWTAN — HIUSITARUHH
SI0CTSIPHUP.

JAypynnybyHyH KOHCTPYKCHUHACBIHBIH
TAKMAJUTSIIARPUIMACH UCTUTAMSITUHIS OUp ChIpa
TSAOOUPISPUH aapblIMachl HATHBICUHAS TyPbYHYH
HIIBMUHISH UCTU(ans sSMcalblHbIH Kiyuem = 0,5
TUUMATS TSIAAp MWIOKCSUIMSACWHS — HaWil — OJIMar
MIIMKITHIIP.

TAKMUTIAMANPWISAH IypyNaybyda CyiyH
msipdadmaama ePEeKTHHUH TIHHH SOVIMSICHHIIS
sicac ojapar (aiiianbl WII SIMCANbIHBIH 7] CyHYH
mapdadiaaMa  MIPUSTAHASH — CKCICPUMEHTAI
achUTBUIBIBEL (K uem = 0,4 onmyrna 5’ siipucu  BA
Kyuem = 0,5 onmyrma wucs 5 siipucu) r1s0yn
emunmuiaup [2,5] Daitmanel umr  aMmcansl 7
Ostpalbsp mypynama MIUIIATHHISA peall Aypyirybyaa
msipdadmaama  ehdHEKTHHUH — IIITHIIPIIINALT Y3
OJIaH YHUPKIW Cy CHTYHYHYH (AypbyH MIIayija)
usipdadnanma  edpdexTuHs HUCOSATAS — TAHUH
eIVITHUD.

MsuST 4YUpKIW CyJaapbl MUIH ¢aiiaans
W SIMCAJIBIHBIH 1) AypYJIMa MIUUISITHHISH achUIbI
ONlaH THUWMSTH amabblAakel HWQATSINIH TIHUH
eAVITUD:

n= o 1B nat TCttian Knit) 9)
Oypama  HMuam B Moo - YMPKIIM CyJIapbIHBIH
MIBagur onapar pean AypyIAybyaa BSl
NIIHAUPIIAL 443 OJIaH YHPKIH Cy CHTYHYHJ2
uisipdadaanmaHbIH

TEXHOJIOXKH aHAJHM3H 3aMaHbl
JMHAMHAK FO3IIIIIIHALL,
Kyum —  AypyIAybYHYH  IISbMHHISAH
uctudas sMcanbIIbIp.
Hama coHpa 4upkiId CyHyH OypyJiaybyna
s dadaaama eddexTr TIHHH eAUTUp:

E, =Ey7m (10)

Oypama FEo - UIIHIUPIMAI w3 OJIaH YUPKIU Cy
cuTyHyHyH (ayppyH manga) —msddadaanma
ebdextn ,%; Eo kamuiiiiaTy (aigansl v ssMcaibl

TSIAWH e AW PKSTHMIIBApUT IypyiaMa
MILUIATIISIPUHA SIKC STIUPSH rpaduKIsTH
SIOTLPLYILIP.
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Sak.2. Yupkiu cyityn utokmo miiddstindon asili olaraq soffaflanma effekti £
B IypYyJInybyHYH (haiiiabl UIll SMCAIIBI 1)

— 1 — Ej = ¢b(m) uumaupmiin hy ona ¢y ciuryHyHaa
— 2 — E» = ¢b(m) uumanpomiin hy oax ¢y curyHyHaa
— 3 — E3 = ¢p(m) musaupamidn hs onan cy curyHyHaa
— A" — 1oy = (M), Kyuem = 0,4 onayrmoa

— 4 — oy = p(m), Kuuem = 0,5 onmyroa

—5' —F,, = ¢p(m) nypynnywvyna, Kyuem = 0,4 onmyraa
— 5 — Eyyp = ¢(m) nypynayvyna, Kiuem = 0,5 onyraa

Codval 3.
Cuyun ¢oaliyyatds olan gypyamybyaa vo OHYH TAKMAIISIIAUPIMICHHASH COHpPA
soffaflanma effektliliyi
s ApaIiin Hurulducunun  hacmindan istifado
w3 onad | Jurulducunun hacmindan | smsalinin asageidaki  giymatlorinds
Girkli  suyun YUPKITH cy is_tifada _amsallnln _ asageidaki | unpkim cyityn  maddadranma
wBKMo CITYHYHYH giymatlorindo faydah is amsali 1 | ebdexrn
miiddoti (ypeyH £y =1 Eo, %
t, dog AR
, Ulﬂ(b(i)a(bﬂaH' Kw.ucm:O; Kw.ucm K =0.40 Kwucm
Ma e dexTr 40 =0,50 e =0,50
Eo,%
60 61 0,61 0,61 33,8 37,8
75 64 0,64 0,64 39,7 43,9
90 66 0,66 0,66 44,8 47,8
105 68 0,68 0,678 48,7 51,9
120 70 0,70 0,79 52,2 54,9
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m -HAH MUXTSIAG THAMSATIAPHHIAA CYHyH
oypeyH 1manma (3 siipucw) 1raddadmanma
epdexTHUH MUBapur Qangansl WO SMCaJbIHA
MIaCWIIM LCYIy WIS pean Aypyabyna ws = 3.1 M
ISPUHIUKIS cyiyH i dadaaama edhdextn Taiine
emuavuml  (pagBsn 3), 4’ Ba 4 siipuinsapu
rypyamyuyayp (Msku 2).

By siipwsap BacuTACWIIA TS0 ONyHAH
msadpdadaaama epdexturs E, Hannm onMar myIH
cyiiyH msagdadranma MIZIIATH M TSHAH eTUInp.

WepricTii umpKiIM CymaphlH HA3WK Jiaija
msipdadaanaBIPEIIIMACEIHBIH TEXHOIOXH aHATH3H-
HuH  amapbuimacel  [2,3,5,6,8]. ChiHarnmapsin
anappUIMachlHAa JAUpSABH €H KACHIS MalluK
oJMaria nuameTpu a1 = 50

MM B muHAUpamin w = 500 mMm onan 1,0 gutp
MIBMHHJS CSIKKH3 ST TyPYJIIAYhY-CUTHHIPSTH
ncerudans emvumanp (mak.3). Haswk  maiima
Iypyiama MIPUHCUTTUHUH TATOUTUHUH
e((HEeKTUBTUHMHNUH TSHVH SIUIMSCH ITUIH HEePIICTIT
YUPKIW CyJap WIKWH ojapar AIOopA AIsf IIaryiu,
mopa aaan ues uduras 45° mamnmm HepismMuyn
CWIMHAPAAPAS AYpbyH IIalja AypysiMaia Mspy3
rodynmmymayp. bupuasuna cymap 30, 60, 90, 120,
150 parurs, uxkuabuag ucsa 15, 30, 45, 60 ggarurs
SIP3UHASA AypyaIMymayp. UnkuH B AypyJiLyaMyin
cyla YHPKISHAUPWBWISAPUH MUTIAPBIHB  TSHUH
eTMSKIS Aypynmyi-ManbiH eddexktuBnuitn E1 Bs
E> TAWVH eIUIMUILIIND.

a)
Hlsk. 3. Ha3uk maiiga 9i0KMs MPOCECUHIH TEXHOJIOKU MOJIEIUISIITUPHUIMSICH ITUIH
TABPUOSIISIPUH CTATHK IISPAUTIIS IS CUIMHIPISPUHIIS allapbUIMachl:

0)

a) E> = ¢p(m) mmanpamidn, hy = 500 MM osial cy cuTyHyHIa (Iarysid BI3HUASTIS);
0) E1 = ¢p(m) mecabu muuaupin hy =140 MM onas ¢y curyHyHAa (IS CHIHHIPIISPUH

45° Gybar anteina rypamasipildigda).

Meprcril umpkiIM CylmaphlH HA3WK Jiaiija
s dadaanaBIPBUTMACEIHBIH TEXHOJIOXKN aHATH3H-
HUH anapbuiMacel. YHMPKIM CyHyH TEXHOJIOKH
aQHAJIM3WHUH HATUBSISIPH BS/IBST 4-nst
BepWIMHAIITUD. baBsuT 4-151 HIMYHS [UIH ATy
(g2 =500 mm) Bst Mawu cumuHAp-Iapas (w1 =140
MM) amnapbulaH  OWp  CBHIHABBIH  HATUBSILIPH
MITaHUCSITH NISIKAIJIS DFOCTS PAI-MHUIIIHAD.

Ufiiglo mailliyi 45° olan silindrlordo layin
hiindiirliyt hesabatla hy = hisv/ cos a = 0,10/ 0,707
~ 0,14 m togkil etmisdir. Burada hisy = 0,1 m -
Iovholor arasindaki masafo (yarusun hindirliyi);
a = 45° -l6vhalarin tfiiglo amolo gotirdiyi bucag.

Hapunnmuiin  [[] =3 M onan udurm
OypyJnaybyla AypyiaMa HISIpauTsipy ULH HeHU]ISTH
mecabar amapMma HOJIy WIS aiblHAaH MUBagur
SIOCTAPUBUIIAP BAABAIAA 03 AKCUHHN TalIMBIIIABIP.

bsanass 4.

UepruicTin unpkim cynapblH Ha3uK Jaitna msiddaduanIppbuIMaChIHBIH TEXHOIOKH
AQHAJIU3UHUH HATUBSISPU

flkin suda

Cokmo miiddati t-don (daq) asih olaraq aypymaymmymr suyun asili maddslarinin migdan
asih (ma/l) vo nypynmynma effekti (%)
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maddalarin 15 30 45 60 90 120 150
miqdar
bo, 1\(;][1"/ Hl C | E C |E G | E C | E C | E C | E C | E

htindiirliiyii h1=140 mm olan su siitununda (mawwiu cunundpaapos)

804 |522]351]362]550]281]650]241[700]- |- |- |- |- |-

hzindiirliyi h,=500 mm olan su siitununda (wazyru cunundopasapos)

804 |- [- |- [- |- |- 1330590257 |68 [205]|745]161]80
durulducuda suyun hzindiirlziyii H =3000 mm

804 |- |- ]|627]22,0]555]31,0]482]40,0]40250,0] 330590290 | 639

Taaruratnap S1OCTApAM KU, WIK AIOPA JUOWHS IOBPY CUPILIIIP, a3 MUTAApAa ONaH Hab BS
cunuHapas Oy mpocec WIK 2,5 caat sp3uHAA Jaia HepT MSIICYIUIAPEI CHJTUIPHH Hyxapbl
UHTEHCUB 3eaup (banssul 4). Tsaruratiapa 3m0ps SMSJSIATUPUBUCUHS  TAASp TalnxXelp B OHYH
AHANIOKU HATUBSULSIPS MawiId CUIMHAPIspas 1,5 OolyHbBa ilyXaphl TalxbIp.
caar Sp3WHAS HawWj onMmar oiyp, Oy da Heprcril Wyxapbiza XaThIpIaHaH bSIBSUISH SIOPLHIP
YUPKIN CyJapbiH TAMU3IISTHMSICHHIS KM, Jama 40X 4iokMs edekTuHs nama a3z 4rokMms
CUPSATJSIHIUPWIMHUIL ~ TypyJiMa  MOPOCECISIPUHHUH rHAnpIin (=140 MM) mspautusas s 1,5 caat
MSTCAISYHbYHITYbYHY B MIIMKITHTIHAITHIT MIUIISTHHS HAWIT OTYHYD.
JIOCTAPUP. TsaaruraTnap 310CTIpAU KU, Wabblll CyJIapbl

benstnukins, chIHaraapelH  HATUBSUIIPUHISIH OypyJIoynapksH 13BH ynpkiasaaupubuisapua (OKT
Oens aiapiH oayp Ku, cunuHapnspun 45° Gybar Bgs ObT), maAMuYMHHH HEPT MAMICYIDIAPHIHBIH
ANTBIHAA WEPISIAMPWIANKIAS YIOKMS  CLPSTH KSHapIalABIPbUIMACEl  aHAJIOKK OJIapar  achUIbI
apTeIp, HATWBSAA acbUlbl MajsuLsip CHIMHIPHUH MaAJUIAPUH KSHAp €OWIMsICH KUMH InsgiaTa
aIabpbl IMSULIIATUPUBUCH L3SIPUHS YIOKLP B OHYH KEYUPHUITUD.

Hsaruba

1. Durulducularin isinin effektivliyi hidravlik soraitlordon ohomiyystli dorocads asihidir ki, bu da
durulducunun hacmi istifade amsalindan Ko istasihdir. Kois. -nin giymatinin asagi olmasi durulducularin isinin
cirkil sularin onlarda galma middatinin azalmasina va eyni zamanda cirkli sularin saffaflanma effektinin asagi
diismasina sabasb olan geyri-gonastboxs hidravlik sartlar malik olmasina dslalst edir.

2. Hindirliyia h =1000 mm. olan durulducu-silindrdo meisat-¢irkli sularinin soffaflanma prosesinin
texnoloji analizi sahasinds todgigatlarin aparilmasi naticasinds durgun halda asih maddalarin ¢okma kinetikasini
tosvir edon vo faaliyystdo olan durulduculanin tokmillosdirilmasi todbirlarinin hoyata kecirilmosindon sonra
isinin effektivliyinin prognozlasdiriimasina imkan veron E = f(t) asihihgi qurulmusdur.

3.Nazik layda axinmnin lominarlasdiriimasindan ibarst olan suyun duruldulmasi zaman turbulent
axinlarin tasiri istisna olunur ki, bu da sudaki garisiglarin ¢okmo prosesinin intensivlosdirilmasins imkan verir.

4.Tacriibi naticalardon aydin olur ki, kolonkalar Gfiigi miistaviys 45° maillikla yerlasdirildikdo ¢okmo
siirati ohomiyyatli dorocado artir. Noticodo asili maddslor silindrin asagi toskiledicisina torof diisorok onun
dibins torof siirtistir, suda olan yag va neft moahsullari isa silindrin yuxar tagkiledicisi boyu yuxar galxir.
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HccnenoBanus MpoueccoB OCBETJICHHUSA I'OPOJCKOI0o NOBEPXHOCTHOI'0O CTOKA B YCJIOBUAX
IrPaBUTAIUOHHOI'O X TOHKOCJIOHHOI0 OCaKaAeHMsI

&®.C.l'ynues, 'N.Agunnu

1.9¢dexr paboOTHl OTCTONHHWKOB B 3HAYMTEIBHOW CTEMEHU 3aBHCUT OT THAPABIMYECKUX YCIOBUH,
KOTOpbIE OLIEHUBAIOTCS KOA(PPHUUUEHTOM OOBEMHOIO HCIIONB30BaHUS OTCTOMHUKA K. Hu3koe 3HadeHue
Kouen CBUICTENBCTBYET O HEYJOBJICTBOPUTEIBHBIX THAPABINYECKUX YCIOBHSIX pabOTbl OTCTOWHHKOB,
NPUBOJISIINX K COKPAICHUIO BPEMEHU NPEOBIBaHMSI CTOYHBIX BOJ B HHX M B CBOIO OYEpeb K CHIDKCHHUIO
a¢dexTa OCBETIICHNS CTOYHBIX BOJI.

2. B pesynprare mpoBeNEHMS HCCIEIOBAHUI 0 TEXHOJOTHMYECKOMY aHaIM3y MpOLEecca OCBETICHUS
OBITOBBIX CTOYHBIX BOJ B IIMJIMHAPE — OTCTOMHMKE ¢ BBICOTOH h = 1000 MM ycTaHOBICHA 3aBUCHMOCTD I=¢h(m),
OTMCHIBAIONIAsT KPUBYIO KHHETHKH OCA)KJICHHS B3BEILICHHBIX BEHIECTB B COCTOSHUHU TIOKOS M TO3BOJISIOLIAS
IPOrHO3UpOBaTh 3()(PEKTUBHOCTH PAaOOTHI ACHCTBYIOIIETO OTCTOMHHMKA IIOCIE OCYILIECTBICHHS MEpP IO €ro
COBEPIICHCTBOBAHMUIO.

3. [Ipu oTcTanBaHWU¥U B TOHKOM CJIO€, CYITHOCTh KOTOPOTO 3aKIF0YaeTCs B JAMUHAPU3AIMH ITOTOKA BOJIBI,
UCKIIIOYAETCSl BIUSHHUE TYpOYJIEHTHBIX HOTOKOB, YTO IO3BOJISIET MHTEHCH(HUIMPOBATH MPOLIECC OCAKICHHS
npumeceid Boabl. J[OCTOMHCTBO mpolecca TOHKOCIOHHOTO OCaXICHHS Iepel OOBIYHBIM 3aKII0YaeTcsi B
JOCTIDKEHUH OJWHAKOBOrO 3((dekra OUYMCTKM MpH  MEHbIIEH NPOJOIKUTETILHOCTH OTCTAMBAHUSI CTOYHOM
BOJIBI, UTO JOCTUTAETCS pa3zieeHueM OOIIel BHICOTHI MOTOKA Ha Psii TOHKHX MApaljieIbHO paboTaIOLINX CIIOEB.

4. VI3 OnBITHBIX JaHHBIX CIIEAYeT, YTO MPH Pa3MEUICHUH KOJOHOK MO yriioM 45° K TOpU30HTAIbHON
IUIOCKOCTH TPOUCXOAUT 3HAYMTENFHOE YBEJIMYEHHE CKOPOCTH OTCTAMBAHMS, BCIIEICTBHE YEro B3BEIICHHBIC
BEIIECTBA OMYCKAIOTCA HAa HIKHIOI 00pa3yollyiocsl HWIMHIpa M CIOJ3al0T KO AHY, a COJEpJKalluecs B
HEeOOIBIIIOM KOJIMYECTBE Maciia M HeTEeIPOAYKTHI TIOAHUMAIOTCS JI0 BEpXHEH 00pasyromiel IMINHpA U 10 Hel
NOJHUMAIOTCSI BBEPX.

Research of clarification processes of urban surface water runoff in the conditions of
gravitational and thin-layer sedimentation
Guliyev.F.S , Adilli.G.I

1. Efficiency of the work of settling tanks is to a considerable extent dependent on hydraulic
conditions, which are valued with a coefficient of volumetric use of the settling tank Kv.us. The low
value of Kv.us testifies to the unsatisfactory hydraulic condition of work of settling tanks that is a
cause for a time decrease of the staying of waste water in the device and in a due course to a
reduction of the effect of the waste waters purification.

2. The dependence of E=f(t) describing the curve of kinetics of settling of suspended matters in
the stagnant case and allowing to prognosticate the efficiency of the work of running settling tank after
taking measures in the direction of its improvement is defined as a result of carrying out of researches
on technological analyses of the process of waste waters purification in a cylinder-settler with the
height of h=1000mm.

3. In a thin layer settling, the essence of which is the laminarization of water flow, the effect of
turbulent flows is eliminated, and that allows intensifying the process of sedimentation of water
impurities. Thin-layer sedimentation process advantage in comparison with the wusual is in

6
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achievement of the same treatment effect with less wastewater settling duration that achieves by
separation of total flow height on some thin parallelly working layers.

4. The experiemental data show that when placing columns at an angle of 45 degrees to the
horizontal plane there is significant increase in the rate of sedimentation, resulting in suspended
matters sink to the bottom forming part of cylinder and slip to the bottom, and a small amounts of oil
and petroleum products rise to the top of the cylinder generatrix and climb up along it.

YIIK678

CopOeHT Ha 0OCHOBE N3HOIICHHBIX ABTOMOOMJIBHBIX IIUH U1
OYNMCTKHU MOBEPXHOCTH BO/JbI OT He(pTU U He(PTENPOTYKTOB

HIsixanues K.C., Pycramona K.B.
AT'YHII

KaoueBblie C.J'IOBa:COp6CHT,IJ_II/IH,O‘-II/ICTKI/I MOBEPXHOCTHU BOABI,CTCIICHb OYNCTKH, CTCIICH IMOTJIOIICHUA
HC(I)TI/I,HaCBIHHaH HHOTHOCTB,TCpMOCTOﬁKOCTB,3KOJ101"I/ISI.
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OrneHKa COBPEMEHHOT'O HKOJIOTHYECKOTO
COCTOSIHUSI TUIAHETHl B 1IEJIOM YKa3bIBaeT Ha
HEOOXOJUMOCTh 0€30TIaraTeIbHOrO PEIICHHS
POOJIEMBI OXpaHbl OKPYKAIOIICH CPE/IbL.

W3BecTHO, 4YTO MNpH  JIMKBUJIAIUH
HKOJIOTHYECKOTO 3arps3HEHUs] TPH pPas3linBax
HehpTM W HEPTENPOAYKTOB U3 TaHKEPOB U
TpyOONIPOBOJIOB B BOAOEMAax, Ui OYHCTKH
MIOBEPXHOCTH BOJIBI oT HePTH u
HEPTENPOAYKTOB HCIIOJIB3YIOTCS  COPOCHTHI.
OpnHako, Bce W3BECTHBIE COpPOCHTHI  HE
00ecTeYnBaoT HEOO0XO0AUMOM CTCTICHH
OYUCTKM W Ui TOTJIOMEHHWs HepTH W
HEe(PTEIPOAYKTOB TpeOyeTCs OOIBIIOE BPEMS.

B  mocrmemHee  Bpemsi  TPOBOISTCS
UCCIICIOBAaHMS 110 HCIOJIB30BAHUIO PE3HHOBOU
KPOIIKU B CMECU C JAPYrUMH KOMIIOHEHTAMHU B
KadyecTBe COpOeHTa Uil OYUCTKH MOBEPXHOCTH
BOJIbI OT HeTH M HEPTENPOIYKTOB, OIHAKO
3TH  W3BECTHBIE  COPOEHTHI  TaKXke  HE
00eCIeYrBarOT HEOOXOJUMON  CTEICHH H
CKOpPOCTH OYHCTKH.

Pe3uHa, SIBIISISICH JIACTOMEPHBIM
MaTepHajJoM C YHHUKAJIBHBIM KOMIUIEKCOM
CBOIICTB, npejacTaBiasieT  coboi  0cobo
MHOTOTOHH@)XHBIH  MPOJYKT  XUMHUYECKOU
TEXHOJIOTHH, OJHWH W3 KOHEYHBIX IPOIYKTOB
IETMOYKH MepepadoTku HePTH u Ta3a, KOTOPBIN
IIMPOKO HMCIIONB3YETCS B PA3JIMYHBIX OTPACIsAX
MPOMBINIJIEHHOCTH W B ObITy. Macmraosl
IIPOM3BOJICTBA PE3UHOBBIX W3 ICITHIA
Ype3BBIYAITHO BEMUKM U TaKKe BEIUKU
MaciTaobl oOpazyrommxcs PE3UHOBBIX
OTXOJIOB.

Dkojoruyeckass mpobiieMa yTUIU3aLUU
U3HOIICHHBIX aBTOMOOWIIBHBIX IIIHMH OCTPO
CTOUT B OOJBIIMHCTBE Pa3BUTHIX CTPaH MHUPA,
IpUYeM EXETrOJHbI 00BbEeM CTapbiX IIHH,
TIOJTEKATITIX YTUIIH3AIINH, COCTaBIISICT
MUJUTMOHBl TOH. YUHWTHIBas, YTO MOJIHUMEPHI
OMOJIOTUYECKH HE pa3iaraeMbl, OHH HaHOCST
OonblIONW SKOJNIOTMYECKUH Bpen (iope H
dayne. MU3-3a OTCYTCTBUSA  CHEIMATBHBIX
iomaaed  M3HOIIEHHBIE  aBTOMOOWJIbHBIC
IIMHBI, BBIOPACHIBAIOTCSA Ha CBAJIKHM, BJIOJIb
JIOpOT, B BOJIHBIE OacCEeWHBI M T.1., HAHOCS HE
TOJIBKO HSKOJIOTUYECKHAN Bped, HO W SIBISSCH
OPUYMHOW BO3HUKHOBEHUS psga OonesHen
(manmpumep, actMa, OOJIE3HW  KOXKH U
nosiBiieHue omnyxoneit). [Ipu BO3HUKHOBEHUU
nokapa Ha CBaJKax, T HAKAIUTMBAIOTCS

W3HOILICHHBIE ABTOMOOMJIbHBIE LIUHBI,
HMMEIOIINECS B COCTaBE IIMH, ITOJIUMEPBI MOTYT
HaHECTU YPOH SKOJIOTHUH, a YCTPAHEHHE TaKUX
MOKapoB MOXKET OOOUTHUCh B MHJUTHOHBI
J0JUTapOB. YUUTHIBas BCE 3TO, IepepaboTka
HW3HOLIEHHBIX ABTOMOOWJIBHBIX IIUH  JJIS
MOJIYYEHUS Pa3IMYHbIX MAaTEPUAIIOB U U3J1EIUN
SIBJISIETCSI CAMOW aKTyaJlbHOW Ha CErOIHSLIHUI
JICHb.

I'pomMagHOE  KOJIMYECTBO  €KETOIHO
MPOU3BOJIMMBIX B  MHPE  aBTOMOOMIIBHBIX
MTOKPBITIEK u ux OTHOCHUTEIbHAS
HEJIOJITOBEYHOCTh OOCCIICYMBAIOT OoJyiee 4eM
JOCTaTOYHBIC 00BEMBI CBIPBSI TUTS
nepepabotku.  [Ipobimema  HPKOHOMHUYECKH
¢ dekTuBHON nepepaboTKh  M3HOMICHHBIX

wyH U yruiabHbIX PTU nosnHOCTBIO HE pelieHa
HU B OJHOW CTpaHe, XOTs el yxke Ooiee

MOJTyBEKa.
Pe3sunoBble wu3menus  BBUIY ~ CBOETO
XUMHYECKOT0 CTpOCHUS (TpexmepHas

XUMHUYECKasl CETKa) JI0JIT0€ BpEMs CUUTAIIUCH B
MPUHIIMIIE HE TepepabaTbIBaeMbIM U MOITOMY
MpoOJIEeMHBIM ~ MarepuajioM.  M3MenbueHue
OTXOJIOB PE3UHBI MPU3HAETCS CaMBbIM MPOCTHIM
U paloHAIbHBIM CIOCOOOM MepepadoTKH,

ITOCKOJIBKY MO3BOJISIET MaKCHUMAaJIbHO
COXPaHUTH (bU3MKO-MEXaHUYECKUE u
XMMHYECKHE  CBOWCTBA  Marepuala. B
Hacrosuee BpeMs W3HOILEHHBIE

aBTOMOOWJIbHBIE  TOKPBILIKK  Iepepadarsi-
BAIOTCS B OOJIBIINX KOJMUYECTBAX B PE3MHOBYIO
KpOIIKY WJIM pPE3UHOBYI Ibulb. OpaHaKo,
MMEHHO KOHEYHas CTaaus HCIOJIb30BAHUS
MOJIYyYEHHOM KpOIIKM U SBISIETCd KaMHEM
MIPETKHOBEHUs SKOHOMHUYECKU 3()(HeKTUBHOTO
pelieHrus nOpoOsieMbl JAaHHOTO PELMKIMHIA
PE3NHOBBIX OTXOJOB.

B cBs13u ¢ aTMM, HaMu ObLIa Hcce10BaHa
BO3MOXXHOCTb ~ HCIIOJIb30BaHUS  PE3MHOBOMU
KpOUIKH, ITOJIy4eHHOW M3 IPOTEKTOPHOM 4acTh
U3HOIIEHHBIX  aBTOMOOWJIBHBIX  IIMH, B
KauecTBe COpOEHTa JJiI1 OUYHUCTKH MOBEPXHOCTU
BOJIbI OT HE()TH U HEPTETIPOIYKTOB

[IporekropHas dYacTb aBTOMOOMJIbHBIX
IIMH  MW3TOTaBIMBAETCS U3  IPOTEKTOPHOU
pe3WHbl Ha  OCHOBE cMecu OyTaJaueH-
CTUPOJIBHOTO M  JUBHUHWIBHOIO Kay4yyKOB
BCK + CK/]] (70 : 30), conepxameir 50 mac.
4. TEXHUYECKOTO YIJIEpOJIa.
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[IpoBeneHHbIE  HAMU  HCCIIEIOBaHUS
IIOKA3aJM, YTO KPOIIKA IPOTEKTOPHOMN PE3UHBI
OTJIMYAETCS OT KPOUIKU APYTUX IMIMHHBIX PE3UH
TEM, 4TO OJiarogapsi BHICOKOH JKECTKOCTH IPH
IpoOJieHnW HE CBOpAaYMBAaeTCsl B PYJIOH, a
UMEET CTPYKTYPY JIACTUYHON CETKU, IIOITOMY

oOJrazmaer 00JIBLION a7ICOPOITMOHHOM
noBepxHoCThI0. KpoMe TOro, mepedncieHHbIC
0COOEHHOCTH IPOTEKTOPHOM PE3UHBI

MO3BOJWJIM TIOJY4YUTh HA €€ OCHOBE HeE
CJIMIAOILYIOCS PE3UHOBYIO KPOIIKY pazMepoM
0,06-0,08 MM, oe3 HCIIOIb30BaHUSA
JOTIOTHUTEILHBIX MAaTEpHUajioB U YCHEIIHO €€
UCII0JIb30BATh.

Baxnas 0COOEHHOCTh PE3UHOBOM
KpOIIIKH, KaK COpOEHTa - 3TO €€ aHaJoTu4yHas
He(TH MJIaBY4ECTb.

PesunoBass  kpomika — NPOTEKTOPHOU
PE3UHBL, omaromaps CBOEH ceTyaToun
CTPYKTYpe, HaOyxaeT B He()TH U oOecreyrnBaeT
ee yAepKaHUe. B pe3yJibraTte Ha
oOpabaTeiBacMO  TOBEPXHOCTH oOpasyeTcs
arjoMepar, HMMEIIUi Ooyee HU3KYIO, YeM
BOJIa, INIOTHOCTh W 3aHUMAIOLIHI CYIIIECTBEHHO
MEHBIIYIO IJIOMIAb 110 CPABHEHUIO C MSATHOM
copbupyemoit HepTH. DTOT arjoMepar JIerko
coOupaercs JIFOOBIM MEXaHUYECKHM CITOCOOOM,
HalpuMep, C IOMOMIbI0 HM3TOTOBJICHHBIX W3
METaJUIMYECKON CeTKU KoBIIeH. llomydeHHbIl
arJoMepat IOcCJie MaKCHUMAaJbHOTO OTICIICHHS
HEe(TH MOXKET OBITh MCIIOIB30BaH MOBTOPHO, a
3areM st MOIU(UKAIUN TOPOKHOTO OUTYMA.

Tabauua 1
Pe3ynbTarhl IpOBEIEHHBIX MCCIIEIOBAHUN MTPEACTABICHBI B Ta0. 11 2
Konuuect Konuuec Konunuect Koadduuun Crenenn
BO TBO BO €HT TOTJIOUICHHS | OYHCTKHU
copOeHra, pa3IUTON | MOTJIONIEHHON HedTH MOBEPXHOCTHU
r HedtH, r HedtH, T BOJEIL, %
0,5 10 2,5 ) 25
1,0 10 5,0 ) 50
1,5 10 7,5 5 75
2,0 10 10 5 100
Tabmauma 2
Bpewms Crenens nornoeHus HepTH, %
MIOTJIOLIEHUS
He(PTH CeK. W3BecTHBIN IIpenaraemslii copOeHT
copOeHT
60 145
5 - 350
10 - 420
15 - 500
20 - 500

Kak BugHo w3 T1abn. 1, 2 pe3uHOBas
KpOIIIKa, IOJIy4eHHas: Ha OCHOBE IIPOTEKTOPHOM
YaCTH H3HOIIEHHBIX aBTOMOOHUIBHBIX II1H,
o0ecreynBaeT  BBICOKYIO COpPOLIMOHHYIO
crnocobHocTs moriouienuss Heptu (1:5) u
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osicTpyro (3a 15 cek.) copOnuio HEPTIHOTO
ITHA, 3HAUUTENbHO IIPEBOCXOAS Kak IO
CKOPOCTH, TaK U IO CTENEHU TMOTJIOIIEHUS
HE(TH U3BECTHBIE COPOCHTHI.

OCHOBHBIMU  T€XHHKO-3KOHOMHYECKUMU
NIOKa3aTeNsIMHU, OIpeAEIAIOIUMU
BO3MOXXHOCTh HCIIOJIB30BaHUs MPEIaraeMoro
copbeHTa B OONBIIMX MacmITabax, SBISAIOTCA
cleayoIue:

— BBICOKAs MOTJIOMIAONIAasi CIOCOOHOCTh
10 OTHOILIEHHIO K HEPTH U HeYTENPOIYKTaM;

— BBICOKasi CKOPOCTh MOTJIOIIEHUS He(pTH
1 He(PTENIPOAYKTOB;

— WCHOJB30BaHHE B KayecTBE COpOEHTa
JUISL OYUCTKU TIOBEPXHOCTH BOABI U HedTe-
MPOAYKTOB PE3UHOBOM KPOILKH, MOJIYYEHHOU

npu nepepadoTke W3HOIIIEHHBIX
ABTOMOOWJIBHBIX IITHH.

D¢ heKTUBHOCTH MIPUMEHEHUS
npejjiaraeMoro  copOeHta  uisi  OYUCTKU
MMOBEPXHOCTH BO/JIBI oT HedTH u

HEe(TENPOIYKTOB  OMpPEACTSAeTCS]  BBICOKOU
CIIOCOOHOCTBIO  TIOTJIONIEHUS  HePTH U
He(TENPOIYKTOB, HAJCKHOCTHIO H3BIICUCHUS
HaOyxmelh B HepTH u  HedTEnmpoaykTax
PE3UHOBOM KPOIIIKH, BO3MOYXHOCTBIO
JIOKaJTN3aIH HEPTIHOTO MsITHA "
obecrieueHrneM 3aluThl KPOMKH Oepera.

CopOeHT MOKET TaK)Ke IPUMEHSITHCS TSI
OUYUCTKM TPOMBIIIICHHBIX CTOYHBIX BOJ OT
HeTH 1 HEPTEPOTYKTOB.

TexHu4yeckne XapakTepUCTHKU

HaumenoBanwue mokasarens 3HaueHue
MaccoBasi eMKOCTb MOTJIOMICHUST HePTEPOAYKTOB, KI/KT 14-20
Shelltic W

HacrpimHast mioTHOCTh, KI/M3 85
Pa3mep wactui, Mmm 0,06-0,09
YnaBnuBaHHE U yJep)KaHUE TTAPOB U 3a1axoB, %o 98
TepmocToiikocts, °C 200
pH BOAHOI BBITSKKH 5,5-6,5
AGpa3nuBHOCTh OtcyrcTByer
CreneHb OYMCTKH MPOMBIIIJIEHHBIX CTOKOB OT HEPTEMPOIYKTOB, %o 99,1
CrerneHb OYMCTKHU BOJIBI OT TsDKEIBIX MeTauioB (Pb, Cu, Cr), % 88,3-99,5
CreneHb OYMCTKH BOJIBI OT YTIEBOAOPOAOB, % 99,5-99,6
CreneHb OYMCTKH BOJBI OT NECTUIUIOB, % 99,4-99,9
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CopOeHT Ha OCHOBE M3HOLIECHHBIX IIUH
COBPEMEHHBI 1 BBICOK03()(pEeKTUBHBIX
9KOJIOTMYECKH YHUCTHII ruapoPOOHBIH
MaTepHuaj CIIOCOOHBIM yNaBiIMBaTh Ha CBOEH
MOBEPXHOCTU HE(PTh U HEPTEIPOAYKThI, MACIO,
JIM3€IbHOE TOIUIMBO, OEH3MH, TOIYOJI, METAHOJI
u 1.1. HedrecopOeHT Ha OCHOBE PE3MHOBOU
IBUIM IIPAKTUYECKU HE CMAYMBAETCS BOAOW U
CIoco0O€eH 3aiepKUBaTh HA CBOEH MOBEPXHOCTHU
HeTenpoaykTel B koimuectBe 10-12 pa3
MIPEBBINIAOIINI COOCTBEHHBIN BEC.

Cop0Oent RII (pe3nHOBas TIBLIH)

[Tocne npumenenus B Kacnmiickom mope
[OKa3ajal, 4YTO  COpOEHT Ha  OCHOBE
M3HONICHHBIX HIMH 3HAYUTENIBHO MPEBOCXOIUT
[0  O3KCIUIyaTallUOHHBIM  XapaKTepUCTHKaM
OCTaJbHbIE COPOCHTHI.

Ero MIPUMEHEHUE TSt OYHUCTKH
IIOBEPXHOCTHU BO/IbI oT HedTH u
HEe(TEPOAYKTOB 3HAYUTEIBHO

1iesiecooOpasHee B CBSI3M C TEM, YTO OH IUIaBast
u cobupas B cebs HepTh W HEPTEMPOILYKTHI

oOpasyer ariomMepar. AriiomMepaT CHocoOeH
JUIS  TUTABaHWSI HA TOBEPXHOCTH BOJABI H
cobupaert k cebe HedTh U HeDTEPOTYKTHI.

Hedrecopbent RII 3HAYUTEIHHO
MPEBOCXOIUT IO CBOMM XapaKTepUCTUKAM
copOeHTBl HEe(PTENPOIYKTOB U3 IMPHPOIHOTO
CBIPbSL JIPYTMX COPOEHTOB, MPEUMYIIECTBOM
KOTOPBIX SIBIISICTCS UCKIFOYUTEIHLHO WX HHU3KAS
nena. OgHoBpemeHHo copbent RII oGmamaer
BBICOKOH COpOLIMOHHOM €MKOCTBIO U
ckopoctbio  (90-95  Kr/MHMH/KT), CTEIEHBb
OYMCTKH cocTasiseT 99,5-99,8%.

Perenepanusi copOeHTa OCyIIecTBIsSETCS
OTXKHMOM C IOMOIIBIO Tpecca. Y TUIM3alus
0TpabOTaHHOTO copbeHTa RIT
(ocymiecTBisieTcs) MIPUMEHSAETCS B
Moau(UKAIHN AOPOKHOTO HEPTSIHOTO OUTyMA.
Hedreemkocts copbenta RII cocraBnsier 38-
42 1/t B 3aBUCUMOCTH He(TENPOAYKTa, YTO B 2-
4 paza Bpime. Yem y Jydmux 3apyOexHBIX
COpOEHTOB.
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Influence of rubrer containing crapsutilized rubber-technical qoods, especially work car tyres to
ensironment has been studied.

It has been determined that for solving of ecological problem of utilization of worm car tyres
causing hafm to environment their procesing for receiving different materials and goods is necessary
because great amount of produced car tyres and their relative shortlife provides enough amounts of
row materials for processing.

Investigations on rubber crumbs use received in worn car tyres processing as a sorbent for water
surface cleaning from oil and oil products have been carried out.

It has been revealed that rubber productor crumbs unlike other rubber tyre crumbs can’t be
folded, but have the structure of elastic net and as a result they have high sorbtion ability.

Influence of sorbent quantity — rubber crumbs and oil sorbtion time on water surface cleaning
degree has been studied.

It has been determined that rubber crumb received in processing (creeshing) of protector part of
worn car tyres is an excellent sorbent for oil and oil products with the help of which spread of oil and
oil products on the surface of the see and other wervours during breakdowns can be removed.

Effeciency of the application of offered sorbent for cleaning of water surface from oil and oil
products is determined by high ability of sorbtion of oil and oil products, reliability of removing of
swelled rubber crumb in oil and oil products, localization opportunity of oil spot and providing of
shore production.

Istismardan ¢ixmus sinlor asasinda sorbent
K.S. Sixaliyev, K.V. Riistamova

Su sathinds neft vo neft mohsullarinin iki hali miisahido olunur. Birinci neft vo neft mohsullar arasinda
paylanmis su damcilarindan toskil olunmus ikifazali mayedon ibarot emulsiya hahdir. Bu zaman emulsiyada
hissaciklorin 6lgtisii 10-7 — 10-5 m olur. Ikinci halda hissaciklorin galinhgindan asili olmayaraq neft vo neft
mohsullar suyun tizarindo stratifikasiya olunmus maye soklindo yigilr.

Rezin ovuntusunun hissaciklarinin olciilarinin mivafiq olarag taqdim edilon asag1 vo yiiksok haddon
azaldilmas: vo ya artinlmasi magsadouygun deyil, ¢iinki goyulmus mosalo hissaciklorin togqdim edilmis
hadlarindan slds edilir.

Toklif edilmis sorbent asagidaki misalla ntimayis etdirilir.

Sorbent hissaciklorin dlgiisi 0,03 — 0,08 mm olan rezin ovuntusu su ssthinds 5 mm gahnhginda olan
neft gat1 tizorino sopilir vo adgeziya quvvealari va rezin ovuntusu hissaciklarinin yiiksok xtisusi sathi hesabina
nefti sorbentin kiitlosindon 5 dofa artiq migdarinda yigir (1:5 nisbatinds). Noticads emal edilon sathds sudan az
sixliga vo udulan neft lokasinin sathindon dofalorlo az olan sotho malik aglomerat omalo galir. Omolo galmis
aglomerat su sothindan istonilon mexaniki wsulla, masslon tordan hazirlanmis ¢avoldan istifado etmoklo yigila
bilor. Sonra neftin udulma daracasinin vaxtdan asilihigr miiayyoan edilir. Bunun tgiin yigilmis aglomeratin
kiitlosi miioyyan edilir.

Alinmis algomerat, ondan neftin miimkin olan maksimum miqgdarin ayirdigdan sonra, yol bitiumunun
modifikasiyasi tictin istifads edilo bilar.

Su sathinin neft vo neft mohsullarindan tomizlomok tigtin taklif edilmis vasito neft vo neft mohsullarinin
udulma daracasini 500% - o godor artirmaga, neft lokasinin boyiik strotlo (20 — 25 saniys miiddatinds )
sorbsiyasini tomin etmays imkan verir.
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Sumgqayit saharinda neqgativ ekoloji problemlar yaradan igtisadi-sosial sabablar

Kamil Hasanli
Azorbaycan Memarliq vo Insaat Universiteti

Acar sozlar: ekologiya, tarazliq, yasilliq, sonaye, sosiologiya
KiaroudeBble ci1oBa: QKOJIOrus, paBHOBCCHUC, O3CJICHCHUC, IIPOMBIIIIICHHOCTb, COMMOJIOTHA
Key words: ecology, balance, landscape gardening, industry, sociology

Baki-Abseron moskunlagsma ekosistemi-
nin vao onun arazisinds yerloson Baki, xiisusila
do Sumqayit sohorinin miihitinin
formalagsmasinin ilkin sortlorindon biri onun
yaranma Vo inkisafina tosir edon osas amillor
toplumunu miiayyan etmokdir. Digar torafdan
hans1 saboabdon bu sohar Xotti plan qurulusunun
almast  pozitiv vo neqativ cohotlorinin do
oyranilmasi ¢ox vacibdir. Bunu nozors alaraq
moqgalods todqiq edilon Sumgqayit saharinin
neqativ ekoloji mikroregional problemlarinin
xisusiyyatlorinin isiqlandiriimasinda boyiik rol
oynayan onun iqtisadi, sosial amilor tasiri
miioyyan edilir.

Sumgqayitin bu glinkii yiiksok
urbanizasiya soviyyssi Vo son zamanlarin
intensiv goharsalma vo yasayls memarliginin
inkisafi  sohorin  maskunlasma doyori ilo
xarakterizo edilir. Onun ohalisinin miasir
zamanda 66,5%-ni kond rayon ohalisi toskil

edir. Sumgqayitin formalagsmas1 Abseronda iri
sohorin yaranmasinin vo inkisafinin saviyyasi
osason Baki sohori ilo bagldir, ¢iinki Baki
otrafi zonalarda neft ehtiyatlarimin tarixi
monimsonmosinin ardinca golon istehsallarin
(neft emali, neft-kimya, masingayirma vo digor
coxsayli sonaye miiassisalorin vo zavodlarin)
bir yers toplanmasi ila bagldir.

Tohlil siibut edir ki, Sumqgayitda istehsal
giinlorin inkisafi onun moskunlagsma
ekosisteinin tohlili hesab edirik ki, asagidan
yuxart yeni Kkigik sonaye miiassisasindan
baslayaraq todricon sayca ¢oxalaraq miirokkob
komplekslor toskil edirdi. ©On pis cohat ondadir
Ki, onun sonaye miiassisalori baximdan zona
geniglondirilmasi gohorin potensialina miivafiq
olmayan ziyanlt miiassisalorin yerlogdirilmasi
ilo naticalondi. Bu isa onun ohalisinin inkisaf
planlart ilo iist listo diigmiirdii. Burada osas
maQsad bu zonanin ¢ox yarardi saharsalma va

6
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mithoandis ~ kommunikasiyalar1 hazirligindan
istifado  edorok  SSSR-nin QOSPLANI
diisiiniilmomis qorarlar1 osasinda tikinti ucuz,
istismar1 iSo hasand basa golsin deys gobul
edilmis  normativlora  mohal  goymadan,
arazicon 3 dofo artiq, kamiyyatco 10 dofs artiq
agir fosadlar torodon Sonaye miiassisalori
yerlosdirilmiglor halbuki, naticalori  nazars
alinmamigdir. Bu tizdon bozi todqiqatgilar
Sumgqayiti hatta «6lii sohar» adlandirirdilar.

Tobii ki, bu agir sonayeyo aid olan
miossisalorin  tullantilarin da  ¢oxlu olmasi,
digor torofdon, simaldan giicli kiiloklorin
asmoasi  naticasindo  (yani  Xxoazri)  sonaye
zonasindan havani yasayis zonalarina qovaraq
insanlarin hoyat torzinin komfortluq soraitine
do monfi tosir gostorirdi.

Belo soviyyali yasayis soraitinds usaq vo
timumilikdo insanlar xostalikloro qgalib golo
bilmir, olave do tozo dogulan usaqlarda
miixtolif tozadlar musahido olunurdu. Lakin
Azorbaycan miistaqillik tapandan sonra bir sira
ziyanlt miiassisolor dayandirildi, digarlori ise 6z
profilini dayigarak yiingiil sonaye
miiossisalorine ¢evrilirdi. Lakin Sumgqayitin
0zal neft-kimya, boru zavodlar1 miixtalif yaglar
istehsal edon miiassisolori saxlanilaraq, onlarin
is proseslorinin tokmillasdirilmoasins baslandi.
Bu istigamotdo yiiksok texnoloji nailiyyatlordon
todrican istifado edilmoya baslandi.

Bir faktida qeyd edok ki, vaxtinda
Sumgqayitin sonaye zonasinin togkilino va hotta
ayri-ayri miiossisalorin fundament qurulusuna,
miihandis kommunikalarina, yollarina,
yasilliglarina boyiik sormaye qoyulmusdur vo
bu ciir mithondis tochizatindan imtina etmok
agilsizhiqdir.

Bu iizdon orazinin méveud potensialindan
istifado edoroak, bozi miiassisalorin barpasina
gorar verildi, digarlorin isa fundamentlorindan
istifado edarak ohalinin maisot xidmatin tomin
edo bilon miisssisolorin islomasine  sorait
yaratdi.

Qeyd edok ki, bu zaruriyyadon dogan bir
se¢im idi, ¢linki obyektiv sabablordan ohalinin
Sumgayitda bir ne¢o dofo artmasi naticasinda
yeni is yerlarina boyiik ehtiyac yaranmisdi, belo
toklif iso nisbi do olsa bu ehtiyact aradan
qaldirilmasina komok etdi.

Digor torofdon Sonaye zonasi ii¢iin bir
zamanlar vacib olan miithondis

kommunikasiyalar (domiryol, avtomagistral,
qaz borusu, yiiksok elektrik xotti), hansilar ki,
Sonaye zonasi boyu uzanaraq Nasosni-Rostova
godor uzanirdi. Bu giin ¢ox foalligla bu
mithondis  soharsalma  dohlizinin  conub
torofindo salinan iri miqyasli azmoartabali
yasayls massivinin  xidmatino  verilmisdi.
Demoali yeni moskunlasma 6z yasilliglart
hesabina bu zonanin e¢koloji durumuna da
miisbat tosir gdstormokdadir. 1990-c1 ilds
Sumgayitin ohalisinin say1 270 mina catdigi
halda bu giin artig 1 mln. catir, bu iso
Azorbaycanin qorb vo conub regionlarindan
ohalinin kogiib galmosi ilo baghdir. Digor
torofdon son 20 ilds yeni nasil yaranib, onlar
tctindo monzil mosalalori halo do 6z hallini
tapmamigdi. Bu ilizdon Sumgayitin problemli
sohor edon onun orazisindo ¢ox @ sIx
moskunlagma xarakterikdir. Bunun ii¢lin sado
yolla hall edilo bilor. Birinci ona gora Ki,
mimkiin olan orazilor (yasayis iiglin) sanitar-
miidafia zonasi elan edilso do hal-hazirda halo
do tikinti sonayesi miiossisalori ¢érok zavodu
Vo tramvay deposu yerlosdirilmisdi.

Digor torofdon, yoni simal-sorqdon
Sumgayitin yeni ohalisi iigiin olavo yasayis
massivinin salinmasi geyri miimkiindiir, ¢iinki
bu halda Novxani vo Corat kandlarinin arazilori
zabt edilir. Demali, ohali sixlig1 dolasyist yolla
miihit soraitinin ekoloji durunumunun pozmali
olur. Bu 1 noforo diison yasayis sahasi,
yasilliglar  saholorinin  koskin  azaldilmast,
miithondis-moaigat xidmatinin geniglondirilmasi
miimkiin olmamasi, yollarin lazimi saviyado
togkilina  xolol gotirilmasi, bunlar hamisi
birlikdo atmosferin ¢irklnonmasina  gatirib
cixardir. Demoli sosial amillordo yasayis
miihitinin  tomizliyini poza bilor. Lakin
toqdiralayiq bir faktir ki, bir zamanlar
Sumgayitin yasayis kvartal, mikrorayonlart vo
yollart biitiin normativloro miivafiq olaraq hall
edildiklarindon onlarin daxili mokanlarinda vo
yollar kenarinda zolaqli zonalarda yasilliglarin
bir ne¢o dofo artinlmasina imkan var. Bu
osason 0Oz daxili orazi potensiali hesabina
landsaft memarligin  soviyyssini  artirmaq
demokdir. Beloki, yeni salinan okinti sistemini
asagidaki  osas elementlora  boliisdiirmok
maQsada uygun olardi.

- sahil boyu, lakin gaharin gorb zonasinda
miidafio yasilliglarin artirilmast;
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- soharin morkazi zonasinda daha dogrusu
desok sahil parkinda rekonstruksiya apararaq
kiitlovi  aylonco  zonalart otrafinda  park
okintilorinin ¢oxaldilmasi;

- mohallo-kvartal daxili Vo
mikrorayonlarin daxili bos mokanlarinda kigik
bagcalarin asason do moktab, usaq baxgasi va

idman  qurgulari  otrafinda  okintilorin
coxaldilmasi, sohari conubdan qursaglayan
sanitar-miidafio zolaglarmin sonaye

miiassisalarindon azad edorak yasillagdirilmasi.

Bundan olavs bu simal kiiloklori ektremal
vaziyystindo Sumgqayit otrafinda Abseron su
kanalinin istigamoti boyunca tozdan miidafio
meso-park zolaginda salinmasi1 Ceyranbatan
yolunun sahil zolaginin siiratlo yasillagdirilmasi
da onun yarim sohra landsaftinin ekoloji
durumunu mtomzimlomays bilor. Lakin bu
halda onun landsaft memarliginin
tokmillogdirilmasi vo yaradan yasil okintilorin
xarakterino uygun olmalidir. Sumgayitin hava
hovzosinin qaz, tiistli vo tozla ¢irklonmasi ila
olagoli, sohordo aparilan yasilliq todbirlori
gorak yerli soraito, torpaglar suxuruna, kiilays
Vo quraqlagi davamlaigligi olan talablor nazara
alinmalidir. Bu iizdon do Sumgayitin otraf

zonasinin vo yasayis massivlorinin 6zlorinda
yasilliglarin  olas edilmasi ekoloji ndqteyi
nozardon ¢ox shamiyyatlidir. Bu iizdon okinti
assortimenti c¢oxcesidli olmalidir ki, biitlin
movsiimlorde havanin tozizliyino riayst edilo
bilinsin. Bu ehtiyac1 gordiiylimiiz kimi, hom
sonaye ham sosial problemlarinin, daha diizgiin
desok vaziyyatlorinin  tonazziilo ugramaga
meyllardan irali golir. Digear torofdon geyd
etdiyimiz kimi bazan 5 dofs, bazon do bir azda
cox oldugu soraitdo miidafio yasilliglarin rolu
oldugca boyiikdiir.

Sumgayitin gaharsalma tocriibasi gostarir
ki, yasillig quruculuq prosesi, memarlig-
planlagsma masalalori ilo paralel hall edilmali,
tokco dekorativ-memarliq deyil, hom do
ekoloji, shomiyyato malik olmalidir.

Beloliklo Sumgayit soharinds ekoloji
problemlorin  neqativ  tozadlarmin  pozitiv
istigamoto yonaldilmosinds gordiiylimiiz  kimi
onun sonaye vo sosial amillor toplumunu, yerli
xisusiyyoti  nozoro  almagla hom do
tokmillogdirma  baximdan sonaye  profili
dayisilmasi, sosial faktorlarin halli tigiin bir sira
tutarli demokratik shamiyyatlor aparilmali vo
yerina yetirilmalidir.
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IIpu4YHHBI NOSABJIEHUA COLUATBHO-IKOHOMHYECKHUX NMPOOJIeM CBA3AHHBIX C HeTATUBHBIMH
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Cymraut u baky oTHOCATCS K NMPOOJIEMHBIM IOpoJaM IO YacTH pa3pyLIeHUs 3KOJIOTMYECKOTro
paBHOBECHS B TOPOJCKOM cpene. B cTarbe 6osee paclIMpeHHO pacKpblBalOTCA MPUYMHBI HETATUBHOTO

9KOJIOTHYCCKOTI'O

cocrosiHuss ropoxa Cymrawur,

CBA3aHHOIO € KOJIHMYCCTBOM H KadCCTBOM
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MHOI'OYHUCJIICHHBIX 3aBOJ0OB H y‘-IpG)KI[GHHfI, a TAaKXKXC C CO3JaHHBIMHU HCYpAAHUIIAMU HU3-3a MOBBIIICHUA
HOPMBEI paCCCICHUSA B €I'0 OIrpaHUYCHHBIX TCPPUTOPUAX.

The reasons of emergence of social-economic problems related with negative ecological
consequences in Sumgait
Kamil Hassanli
Sumgait and Baku are problematic cities in ecological imbalance in the urban environment. The
reasons of negative ecological condition of Sumgait city associated with the quantity and quality of
numerous plants and organizations as well as the confusion due to increase of norm of settlement in
limited territories revealed in this article.



