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Geochemical aspects of the formation of Neogene volcanism in the central part of the Lesser Caucasus
N.A. Imamverdiyev', M.Y. Hasanguliyeva®
'Baku State University, *Institute of Geology and Geophysics ANAS, Baku, Azerbaijan

ABSTRACT

The article considers the formation of Neogene volcanism in the central part
of the Lesser Caucasus on the basis of geochemical features. It was found
that in the andesite-dasite-rhyolite association rocks, where volcanism is
expressed, light lanthanides predominate over weight, and therefore the
La/Sm, La/Yb ratios are high. In medium rocks (quartz latites, andesites)
the Eu/Eu* ratio is close to unity (Eu/Eu* = 0.94-1.05), in more acidic rocks
the weak Eu-minimum (Eu/Eu* = 0.58-0.63) and indicates the fractionation
of plagioclase in the formation of acidic rocks. Enrichment melts and fluids
with a relatively high melting point caused the increase of Ba/Y, Rb/Y,
Th/Yb, Nb/Y, Nb/Yb ratios in the association rocks and their enrichment
with Ba, Sr, rare earth elements. It was concluded that the source of the
enriched mantle played a key role in the formation of andesite-dasite-riolite
association rocks of the central part of the Lesser Caucasus.

KEYWORDS

central part of the Lesser
Caucasus; Neogene
volcanism; distribution
of rare earth and rare
elements; source of
enriched mantle.
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Giris

Kig¢ik  Qafqazin  Azsrbaycan  hissasindas
Neogen vulkanizmi Lag¢in antiklinoriumunda,
Kalbacar toreme ¢okokliyinds, Qocaz ve Saribaba
sinklinoriumlarinda, Naxg¢ivan zonasinda genis
yayilmisdir. Neogen vulkanizminin inkisafi Kicik

forglenir ve onlarin amals galmasinds magqnetitin,
plagioklazin, klinopiroksenin, amfibolun, apatitin
fraksionlagmasi kifayat qadar boyiik rol oynamisdir.

Kicik Qafqazin markoazi hissasinin (Azarbaycan)
Neogen vulkanizminin geokimyevi xiisusiyyatlari
kifayst gader Oyrenilmisdir [1-12]. Qeyd etmak
lazimdir ki, molumatlar

Qafqazin imumi inkisaf tokamdiiliiniin davami
olaraq bu strukturlarin terkib hissasini taskil edir.
Bu strukturlar ¢oxlu miqdarda kondaslen antiklinal
vo sinklinallarla simal - simal-sorq istiqamatli
faylarla miirekksblasmisdir. Bu faylar boyu
Neogen dovriinds c¢oxlu miqdarda saquli ve dik
yatan riolit, dasit terkibli daykalar Oziinii biiruzs
vermisdir. Kigik Qafgazin moarkezi hissasinda
Ust Miosen-Alt Pliosen yasli andezit-dasit-riolit
vulkanik formasiyas: ayirilmigdir [1]. Formasiya
suxurlarinin torkibinde andezit, dasit, riodasit,
riolit ve az miqdarda onlarin miilayim qalavili
novlori olan traxiandezit, kvarsh latit, traxidasit
ayrilir. Kigik Qafqazin moarkezi hissesinds intisar
tapmis andezit-dasit-riolit formasiyasi tigiin yiiksak
kaliumlu kalsiumlu-qgalavili seriyanin smals galmasi
saciyyevi olub, dziinemaxsus petrokimyavi tarkibls
tipik normal galavili kalsiumlu-galavili seriyadan

ancaq petrokimyavi
vulkanitlarin genetik masalalarini, o ctimladan, ilkin
substratin qiymsatlandiril-masinds, bu va ya bagqa
magmanin haradan erimasini heall etdikde kifayat
etmir. Bu masalalari heall etmak iiciin petrogen
komponentlara nisbaten nadir ve nadir torpaq
elementloerin geokimyavi xiisusiyyatleri daha hassas
indikator rolunu oynayir. Bu onunla slagadardir
ki, stixurlarin asas komponentlarine nisbatan
mikroelementlorin miixtalif fazalar arasinda,
moasalen, erinti ve kristallar arasinda paylanmas:
vahidden bir neco dofs forglonarak daha genis
intervalda dayisir. Teqdim olunan magqals gismen
bu masalslarin hallins hasr olunmusdur.

Neogen vulkanizminin siixurlarinda nadir
torpaq elementlarin paylanmasi
Magmatik siixurlarda nadir torpaq elementlarin
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(NTE-REE) paylanmasinin boyik petroloji
shomiyyoti vardir. Molum oldugu kimi NTE
miixtelif stixurlarda paylanmasini ve alinan nfticalori
interpretasiya etmok ti¢iin onlarin miqdarini xondrits
gore normallagdirirlar. Bu magsadls S.5. Sun ve
V.F. Makdonousun [13] malumatlarindan istifada
edilmis vo sokil 1-da 6z aksini tapmisdir.

Oyranilan formasiya stixurlarinda NTE c¢ox
da boyiik olmayan intervalda dayisir ve yiingiil
lantanoidler (}Ce) agir lantanoidlere (}Y)
nisbaton istiinliik tagkil edir (codval). Bu isa La/Yb
nisbatinin yiiksak qiymsti ile (25-40) ifade olunur
va bu sebebdsn xondrits gors normallagdirma
diagraminda NTE paylanmasinda ayimlik miisahida
edilir. La/Yb nisbatinin formasiya siixurlarinda bels
yliksok olmasi «anomal» hesab oluna bilar ve Qarbi
Kamgatkanin sosonit-latit, kaliumlu bazaltoid va
Araliq silsilesinin goalavi-bazalt-komendit seriyalar1
ilo miiqayise olunaraq tipik «adalar qoOvsii»
seriyalarindan farqlenir [14, 15]. Vulkanitlarin
tokamuliinde NTE comi demak olar ki, az nisbatda
doyisir, kvarsli latitlorde yiingiil NTE miqdar:
yliksokdir. Basqa s6zle desak, stixurlarda silisiumun
miqdar1 artdigda NTE cominds demok olar ki,
az bir doayisiklik hiss olunur.Buna baxmayaraq
biitiin vulkanitlerds yiingiil lantanoidlers daxil
olan elementlarin paylanmasi agir lantanoidlerin
paylanmasindan farqlenir ve diaqramdan aydin
goriiniir. Xondrite nisbaton normallasdirilmais
diaqramda yiingiil lantanoidlerin agira nisbeaten
paylanma trendi daha dikdir ve La/Sm nisbati
yliksokdir. Agir lantanoidlards ise maillik azalir.

Formasiya siixurlar1 vacib genetik informasiya
veron Eu anomaliyasimna gore de ferqlenir. Orta
stixurlarda (kvarsh latitlards, andezitlards) bu
nisbat vahids yaxinlagdig1 halda (Eu/Eu*=0.94-1.05)
daha turs stixurlarda zeif Eu-minimumu
(Eu/Eu*=0.58-0.63) qeyd olunur ve daha turs
stixurlarin  amoals gelmasinds plagioklazin
fraksionlasmasina dolalat edir [16].

Dorinlik daxilolmalarinda NTE paylanmasi
toqriben analoji sokil alir. Melanokrat olavalarda
ylingiil lantanoidlerin miqdar:1 daha yiiksekdir vo
qrafikin formasi daha dikdir, bazi siixurlarda az da
olsa Eu-minimumu nazars ¢arpir (sok.1).

Qeyd etdiyimiz diaqramlara miiqayise tigiin
OIB (okean adalarinin bazaltlarinin) ve E-MORB
(zonginlesmis araliq okean silsilalarinin bazaltlarinin)
geokimyovitorkibide salinmisdir. Sekilden goriindiiyii
kimi, butovlikde derinlik daxilolmalarinda NTE
paylanmas1 OIB-o yaxindir, straf stixurlardaiss ytlingtil
NTE OIB-o yaxindir. Orta NTE (MREE) miqdar1 OIB-
da daha yiiksakdir. Agir NTE (HREE) migdar: iss OIB
vo E-MORB-la ist-tisto diisiir.

Nadir torpaq elementlarinds oldugu kimi Y-in da
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Sak. 1. Andezit-dasit-riolit formasiya
siixurlarinda nadir torpaq elementlarinin
xondrits gors normallasdirilmasi
a)andezit, traxiandezit, kvarsl latit, b)dasit,
riodasit, ¢)darinlik daxilolmalari,
E-MORB - zanginlasmis araliq okean
silsilalarinin bazaltlari,
OIB - okean adalarinin bazaltlar:
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Cadvel
Kicik Qafqazin markazi hissasinin andezit-dasit-riolit formasiya siixurlarinda va onlarin
daxilolmalarinda mikroelementlarin (ppm) miqdar1
1 2 3 4 5 6 7 8 9 10 11
Rb 83 61 66 63 74 42 51 86 72 20 27
Sr 1105 840 935 935 850 520 860 935 833 349 1100
Ba 1250 640 640 650 690 400 850 690 760 389 440
Ni 24 20 22 30 31 69 25 32 25 70 70
Co 20 20 30 35 16 34 24 3 15 35 35
Zr 178 163 150 160 150 130 160 170 150 110 85
Nb 12 9 10 11 10 8 11 14 14 10 19
Ta 0.84 0.88 0.82 0.72 0.94 0.46 0.77 14 1.1 0.4 0.68
Hf 4.8 3.7 4 3.6 3.3 3.8 4.3 4.7 4.2 2.8 3.1
Th 11 8.6 11 9.3 10 10 18 16 4 5.1
U 2.7 47 5.7 4.4 4 4 5.4 3.3 2 5.3
La 45 52 37 43 36 23 47 47 38 23 68
Ce 88 73 73 77 76 57 91 87 74 46 140
Sm 4.2 5.4 3.6 3.9 4.2 7.5 5.1 3.6 4.4 7.9 14
Eu 1.2 1.1 1 1.2 1 1.6 1.6 1.1 0.95 2 3.2
Tb 0.67 0.42 043 0.56 0.58 1.1 0.9 0.44 0.42 1.6 1.5
Yb 1.2 1.5 1.3 1.4 1.5 3.6 1.8 1.3 1.3 3.7 3
Lu 0.19 0.24 0.18 0.2 0.2 0.69 0.23 0.17 0.17 0.64 0.52
Y 11 11 16 16 14 29 13 10 9 25 27

paylanmasi minerallarin fraksionlasmasi ilo nazareat
olunur. Bu onunla izah edilir ki, Y-un mineral veo
orinti arasinda paylanma amsal1 miixtalif minerallar
arasinda miixtalif qiymatlars malikdir. Bels ki, orta
vo turs lavalarin plagioklazlarinda Y-un paylanma
amsal1 0.1 [17], klinopiroksenda 0.8-1.1, andezitlarin
amfibollarinda 3, riolitlerds isa 8-10 tagkil edir [18].
Orta stixurlardan tursa dogru Y-un nisbeton artmasi
onun plagioklazin kumulusda toplanmasi ils izah
edils biler.

Neogen vulkanizminin siixurlarinda nadir
elementlarin nisbatinin geokimyavi aspektlori

Formasiya siixurlarinin emsals galmasinda
mantiya menbayinin fliidlerin ve arime payinin
rolunu giymsatlandirmak moaqsadile geokimyavi
xlisusiyyatlori yaxin olan nadir elementlarin
nisbatindan istifads edilmisdir.

Bu elementlarin nisbati differensiasiya prosesinda
sabit qalir. Onlarin paylanmasina ise fliiidlarle
zonginlosma vo orima payr tosir gosterir. Ust
mantiya materialinin az srime payinda lavalar litofil
elementlarle zanginlesir. Masealon, H. Rollinsona
gora [19] bariumun bazaltlarda olivin, monoklinik
va rombik piroksenlards, qranatda {imumi paylanma
amsali 0.01-Is 0.02 arasinda dayisir ve az arims
payinda Ba-un miqdari ilkin giymate nisbaton 50-100

dofo artacaqdir. Digor elementlarin davramis: da
analojidir. P.B. Kelemen va b. gore [20, 21] subduksiya
naticasinde eamsals gelon maqmatik stlixurlarda
yiiksok yiiklii elementlar olan Nb, Ta, Zr, Hf, Ti-nin
miqdar litofil elementlars nisbsten azalacaqdir. Ba,
Pb, Sr-un zenginlesmoesi sulu fliiidlerin hesabina,
Nb, Th, La, Ce kimi elementlorin zonginlasmosi ise
gisman arimanin payina gors bas verir.

Sokil 2-den goriindiiyli kimi (sok.2), andezit-
dasit-riolit formasiya silixurlarinda Ba-un miqdar:
vo Ba/Y, Rb/Y, Th/Yb nisbotlori daha yiiksak
templo artir. Miioyyan deracada Nb/Y, Nb/Yb
nisbatinin ds artmas: miisahids edilir. Bu qrafiklarin
analizi goOsterir ki, formasiya siixurlarmin litofil
vo nadir torpaq elementlori ilo zenginlagsmasina
sebab nisbaten yiiksek erims payma malik olan
zonginlosmis orinti ve fliiidlordir. Diger terafden
Ba/La, U/Nb, Zr/Nb, La/NDb nisbeatlorinin Th/Nb-don
asililiq grafikinde Th/Nb nisbatinin ds artmasi
subduksiya materialindan ayrilmis fliidlarin
hesabina zanginlosmis mantiyanin daha boyiik
rol oynadig1r aydin goriiniir. Belslikls, miixtolif
elementlerin nisbatinin Oyrenilmasi gostarir ki,
andezit-dasit-riolit formasiya siixurlarinin smsals
golmasinde onlardan daha ovvallor bas vermis
subduksiya hadisasinin izlari hiss edilir. L.I. Demina
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Sak. 2. Andezit-dasit-riolit formasiya siixurlarinda element nisbatlarinin miinasibati
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vo N.V. Koronovskiys [22] gore bu fliiidlerin
manbayi kolliziya geraitinde dehidratasiya prosesi
da ola bilar. Bu masaleni daha daqiq aydinlagdirmaq
liclin uyusan veo uyusmayan elementlorin primitiv
mantiyaya nisbaten normallasdirilmis spayder
diaqramindan istifade edilir.

Eksperimental = moelumatlara  gore [23]
subduksiyaya moeruz qalmis okean plitasinin
stixurlarinin dehidratasiyas1 neticesinde su ile
birge diger elementlor do ¢ixarilir. Tam miitoharrik
elementlordon az miitaharrik elementlors dogru
onlara Cs, Rb, Ba, K, Sr, La, Sm, Tb, Y, Yb aiddir.
Nb ise bu sistemda inert olur vo fliiidlarla ¢ixarila
bilmir. Belalikls, su fliiidlarinin hesabina magmanin
monbayi, Cs, Rb, Ba, K-la kifayst qodor, az
doaracads Sr ve La, ciizi miqdarda iss Tb, Y ve Yb-ls
zanginlasacek, Nb-ls ise zenginlase bilmir. Adalar
qovsiindan forqli olaraq su fliiidlorinin menbayi
imumi sixilma seraitinde metamorfizm veo basqa
proseslar naticesinds azad olunan fliiidler ola bilar.

Qeyd etmok lazimdir ki, bu tip vulkanitlards
Nb-minimumunun olmas: ancaq Nb-un fliiidlerin

Oil and gas fields exploration,
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hesabina menbays alave oluna bilmir, hom das adi
suxur omoalogotiron minerallardan bu elementin
konsentratoru olan restit titanoksidi fazasinin
manbada saxlanilmasi ila da izah edils bilar [24].

J.B. Cilin [25] gostardiyi kimi, ada qovsleri
maqmasinin generasiyasi zonalar1 {iglin xarakterik
olan Pio vo fo-nin yiiksok seraitinde bu fazalarin
dayaniqligr miisahide edilir. Eyni sokilli kolliziya
zonalarinda da qeyd etmok olar. Buna siibut bir
¢ox adalar qovslerinde ve kolliziya zonalarinda
lavalarda amfibollu ve floqopitli peridotit
daxilolmalarinin tapilmasidir. Mantiya maddasi ila
uzun middat qarsilighh miinasibatde olan fliiidlar
ondan qeyri-kogerent, an avval iri kationlu litofil
elementlari ekstrasiya edir. Bundan basqa, ytliksek T
va P geraitinds qabiq maddasils qarsiligh tasirinds,
yoqin ki, geyri-kogerent elementlorin miqdarinin
artmasina sabab olmusdur.

Formasiya siixurlarinin geokimysvi tarkibinin
primitivmantiyaya gors [13] normallasdirilmis
spayder diaqrami yiiksok ytiklii elementlarin (Ta, Nb,
Hf, Y, Yb) asag1 miqdarda, iri ion litofil elementlarin
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Sak. 3. Andezit-dasit-riolit formasiya siixurlarinda ve daxilolmalarda qeyri-kogerent vo kogerent
elementlarin primitiv mantiyaya gors normallasdirilmis spayder diaqramai [13]
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(K, Sr, Rb, Ba, La, Ce) iso yiiksok miqdarini gostarir.
Bels ki, primitiv mantiyaya nisbaton Rb, Ba, Th, La,
Ce-un maksimum, Ta-Nb, P-Ti manfi anomaliyalar1
miisahids edilir (sak.3).

Bu xiisusiyyoet formasiya siixurlarini subduksiya
uistli vulkanik siixurlarla yaxinlasdirir ve yuxarida
geyd etdiyimiz faktorlarlaizah edile bilor. $okil 3-don
goriindiiyti kimi andezit, dasit ve riodasitlorde
uyusmayan veo uyusan elementlorin paylanmasi
bir-birine benzeardir ve onlarin genezisinin iimumi
olmasina dslalat eds bilar. Darinlik daxilolmalar:
iso imumi sgokli saxlasa da, otraf siixurlardan

Oil and gas fields exploration,
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forglidir. Umumiyyatls, E-MORB ve OIB-» nisbaton
formasiya siixurlar: iri kationlu litofil elementlarlo
(Rb, Ba, Th, U, K) daha zengindir. Belo ki, okean
adalarinin bazaltlarina (OIB) nisbaton formasiya
stixurlar1 daha uyusmayan elementlarle (Th-dan
basqa) kifayat goder zongindir, lakin OIB-a nisbaten
Nb-Ta-minimumu daha aydin hiss olunur. Bels
ganunauygunluq inkisaf etmis ada qovslarinin,
kontinentlorin foal kenarmin 6n hissasinin, kolliziya
zonalarimmin kalsiumlu-qelavili vulkanizmi {igiin
spesifik olub, onlarin emals golmasinds zonginlosmis
mantiya manboyinin istirak etmasine delalat edir.

Natica
Belsalikls, bels noaticays golmoak olar ki, Kicik Qafqazin merkazi hissesinin andezit-dasit-riolit
formasiya stixurlarinin emsls galmaesinde zenginlosmis mantiya manbayi baslica rol oynamisdir.
Andezit-dasit-riolit formasiya siixurlarinin geokimyavi xiisusiyyastlarinden asagidaki naticalars

golmak olar.

Andezit-dasit-riolit formasiyasinin vulkanitlorinds andezitlorden riolitloro dogru SiO,-nin

miqdar1 artdigda ve MgO-nun miqdar1 azaldiqda kogerent elementlor makroelementlorde oldugu
kimi xatti, bazen ise sinan trendlerls ifads olunmus asililiq amale gatirir. Bu asililiq trendlarinin
avvalinds ise derinlik daxilolmalarinin fiqurativ noqtsleri dayanir. Formasiya siixurlarinda bu
elementlorin paylanmas: siixur amolagatiron minerallarin fraksionlasmasi ve akkumulyativ
(homeogen) daxilolmalarin kristallasmasi ilo nazarat olunur.

Yiiksok uyusmayan qeyri-kogerent elementlorin (Rb, Th, Nb, Zr, Hf, LREE va b.) miqdar:
dorinlik daxilolmalarinda minimaldir ve andezit-dasit-riolit sirasinda 6z geokimyovi irsini
niimayis etdirir vo artmaga baslayir.

Yiingiil lantanoidlar agira nisbaten tistiinliik toskil edir ve bu sebabden La/Sm, La/Yb nisbatlarii
yiiksekdir. Orta stixurlarda (kvarsl latitlerds, andezitloerds) Eu/Eu* nisbati vahids yaxinlasdig:
halda (Eu/Eu*=0.94-1.05) daha turs siixurlarda zsif Eu-minimumu (Eu/Eu*=0.58-0.63) qeyd olunur
vo turs siixurlarin amols galmasinde plagioklazin fraksionlasmasina doelalst edir.

Formasiya stixurlarinda Ba/Y, Rb/Y, Th/Yb, Nb/Y, Nb/Yb nisbatlorinin artmasina ve Ba, Sr,
nadir torpaq elementlari il zanginlesmasina sebab nisbatan yiiksek arims payina malik olan
zoanginlesmis orinti vo flitidler olmusdur.
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Kicik Qafqazin markazi hissasinin Neogen vulkanizminin
amalagalmasinin geokimyavi aspektlori

N.9. imamverdiyev?!, M.Y. Hasanquliyeva>
'Baki Divlat Universiteti, Baki, Azarbaycan
AMEA Geologiya va Geofizika Institutu, Baki, Azarbaycan

Xiilasa

Magqalads Kigik Qafqazin markazi hissasinda genis yayilmis Neogen vulkanizminin geokimyevi
xtisusiyyatlari esasinda onun amalagalmae masalasine baxilir. Miiayyen edilmisdir ki, vulkanizmin
ifade olundugu andezit-dasit-riolit formasiya silixurlarinda yiingiil lantanoidlsr agira nisbaten
ustiinliik taskil edir vo bu sebabden La/Sm, La/Yb nisbatlorii yiiksokdir. Orta siixurlarda (kvarsl
latitlords, andezitlorde) Eu/Eu* nisbati vahids yaxinlasdigi halda (Eu/Eu*=0.94-1.05) daha
turs siixurlarda zeif Eu-minimumu (Eu/Eu*=0.58-0.63) qeyd olunur ve turs silixurlarin amsols
goalmoasinde plagioklazin fraksionlasmasina dolalst edir. Formasiya siixurlarinda Ba/Y, Rb/Y, Th/
Yb, Nb/Y, Nb/Yb nisbatlarinin artmasina ve Ba, Sr, nadir torpaq elementleri ils zenginlesmasina
sobab nisbaten yiiksak orime payina malik olan zenginlesmis orinti ve fliiidlor olmusdur.
Belo naticoyo golinmisdir ki, Kicik Qafqazin merkezi hissesinin andezit-dasit-riolit formasiya
stixurlarinin amsale golmasinds zanginlogsmis mantiya meanbayi baslica rol oynamisdar.

Acar sézlar: Kicik Qafqazin moarkazi hissasi; Neogen vulkanizmi; nadir torpaq ve nadir
elementlorin paylanmasi; zonginlasmis mantiya meanboyi.

I'eoxmmmdeckne acrnekTbl pOPMIPOBaHNU HEOreHOBOTO
ByAKaHM3Ma IleHTpaabHOI yactu Maaoro Kaskasa

N.A. Umamsepanues', M.IO. 'acanryanesa®
'Baxuncruii ['ocydapemeenroiit Yrusepcumem, baxy, Asepbaiidxan
Unemumym Teorozuu u Feopusuku HAHA, baky, Asepbaiidxan

Pedepar

B craThe Ha OCHOBe TeOXMMMYECKUX AAHHBIX paccMaTpuBaercs pOpMIUPOBaHIE HEOTEHOBOTO
ByJAKaHM3Ma B IleHTpaAbHOM 4yactu Maaoro Kapkasa. YcraHoBaeHO, YTO B IOpoJdax aHAE3UT-
AalUT-pUOANUTOBOI (opManuy, rie BEHpa’keH BYJAKaHM3M, ITpeo01alalOT Aerkye AaHTaHOWABI
Ha/ Ts>KeAoli, mosToMy otHomeHus La/Sm, La/Yb Bricokne. B cpeannx nmopogax (KBapIli-AaTHUTHI,
aHgesutsl) otHomrenne Eu/Eu* 6amsko x eaunnie (Eu/Eu®=0.94-1.05), B 60aee KMCABIX MOpOAax
- caabsiit Eu-munnmym (Eu/Eu®=0.58-0.63) m yxaspiBaeT Ha (ppakuMOHMpOBaHUE II1arnoKJasa
IIpu 06pasoBaHNN KUCABIX ITOpoA. OboralieHHble paciaaBsl U PAIOUABI C OTHOCUTEABHO BBICOKOII
TeMIlepaTypoOIl IAaBA€HI: BEI3BaAU yBeandeHne cootHomenuii Ba/Y, Rb/Y, Th/Yb, Nb/Y, Nb/Yb
B mopoJax ¢opmMaumun 1 ux odoramenue Ba, Sr, pegkosemearasiMu saeMeHTaMu. CaeaaH BBIBOJ
0 KAIOYeBOJ POAM JMCTOYHMKA OOOraIleHHOI MaHTHIU B (POPMUPOBAHUMN IIOPOJ aHAE3UT-AALIUT-
puoauTtosoit ¢popManum meHTpaabHON Yact Maaoro Kasxkasa.

Katoueevte caosa: Llenrpaapnas yacts Maaoro Kaskasa; HeOreHOBBII By AKaHU3M; pacIIpocTpa-
HeHNe peaKo3eMeAbHbIX I peAKNX DA€MEHTOB, NCTOYHMK 06OI'aH_[eHHOI71 MaHTUN.
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PIRALLAHI ADASI YATAGINDA QIRMAKI VO QIRMAKIALTI LAY
DOSTOLORININ 8SAS LAY GOSTORICiISI PARAMETRLORININ

DOYISMO XUSUSIYYOTLORI

H.I. Sakarov, M.M. isgandarov, A.H. Abuzarova, Y.H. Karimova, 9.S5. Hiimbatov

SOCAR “Neftqazelmitadgiqatlayiho” Institutu

GPeculiarities of change in the main formation parameters of the KS and PK suite deposits at the

Pirallakhi adasy field

H.I. Shakarov, M.M. Isgandarov, A.H. Abuzarova, Y.H. Kerimova, A.S. Humbatov

"OilGasScientificResearchProjekt” Institute, Socar, Baku, Azerbaijan

ABSTRACT

In order to analyze the changes in the parameters of the main reservoir parameters
by area and depth at the Pirallahi adasy field, the results of the interpretation of
core and logging data were used. For this, the data from well logging and the
results of core analysis over the area were collected and analyzed. The results
of interpretation of the data of complex well logging studies of wells carried
out at the field and the results of analysis of core materials are systematized,
statistical analysis is carried out. In the section of each well, reservoirs were
identified, characterized by reservoir properties for the KS and PK formations,
their porosity, clay content, oil and gas saturation, and permeability were
determined. The weighted average values of these parameters for individual
wells were calculated and distribution graphs were drawn up. Dependences are
established between the parameters of the filtration-capacitive characteristics
and correlations are built. The graphs of dependence are built between the
parameters characterizing the reservoir characteristics, porosity and clay
content, permeability and porosity in the KS and PK formations.

As a result of the studies carried out, it can be noted that the Pirallahi adasi
field, despite the fact that it has been in operation for a long time, the obtained
results of the well logging data interpretation for the KS and PK formations,
the identified reservoirs have high properties that the hydrocarbon reserves
of the field have not been exhausted. Taking into account the above, it is
more expedient to continue drilling and development of new wells in the best
possible way, choosing the optimal well network at the Pirallahi adasy field.

e-mail: Mahal.Isgenderov@socar.az
https://doi.org/10.53404/Sci.Petro.20210100002

KEYWORDS

well logging;

reservoir characteristics;
permeability and
porosity;
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Giris

Pirallah1 adasi yataginin XIX asrin sonlarindan
islonmasina baxmayaraq tacriibs gostarir ki, yatagin
daha effektiv islanmasine nail olmagq tiglin istismar
obyektlarinin sahih dyrenilmasinas ehtiyac var.

Yataq tizro boyiik hocmde faktiki materialin
movcudlugu, kifayet qoder qazma islarinin
voa QGT olciilerinin aparilmasi, geoloji, maden-
geofiziki va diger moalumatlarin alde edilmasi
Moahsuldar Qat ¢okiintiilorinin osas lay gostaricisi
parametrlarinin  dayisme  xiisusiyyotlarinin
Oyrenilmosi aktuallagdirir. Bu maqsadls kollektor-
stixurlarin asas xiisusiyyotlorinden hesab olunan —

stixurlarin xiisusi miiqavimati, gilliliyi, mesamaliliyi,
neftqazdoyumlulugu, keciriciliyi todqiq edilmis va
lay parametrlorinin deyisme xiisusiyystlari, geyri-
bircinsliyi tahlil edilmisdir.

Yatagin uzun miiddat islenmasine va
dyrenilmasina baxmayaraq hals da geoloji qurulusun
daqiqlesdirilmasi tiizrs, neft-qazliligin (MQ-nin
asag1 qatlar1) perspektivliyi bareda tadqiqat islori
aparilir. Bazi tadqiqatcilar tarafinden Pirallahi adas:
yataginin alt sobesinin (QaLD-nin) stratiqrafik
kasilisinin deaqiqlasdirilmasi, yeni potensial neftli
tektonik bloklarin dyranilmisdir [1, 2].

Pirallah1 adasi neft yataginin MQ-nin lay
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destaleri tizre QGT msalumatlarina ssasen litoloji-
fasial xiisusiyyotlori arasdirilmis ve Oyrenilmisdir
[3]. Aparilan tedgiqatlara gore yataqda litoloji
kasilislarin iki asas novii ayrilir, hansilarda ki, karotaj
moalumatlarinin interpretasiyast 0ziinemaxsus
xlisusiyyoatlora malikdir. Kasilislorin litofasial
doyiskenliyi ¢okiintiilorin toplanmasi seraitlarinin
ritmik deyismosi ile elagalondirilir.

Tadqiqat obyekti haqqinda

Pirallah1 adasi yataginda axtaris-kasfiyyat
islorine 1897-ci ilden baslanmisdir. ik dafs 1902-ci
ilde 44 No-li quyudan Qirmaki lay destesindan (QD)
glinde 3.2 t hasilatla neft alinmisdir. 1932-1933-cii
illorden yatagin islonmoesine baslanmisdir [4].

Yataq Abseron yarimadasinin bilavasits
yaxinliginda ve meridional istiqamatds uzanan
Abseron bankasi - Darvin bankasi - Pirallaht adas1
- Giirgon deniz antiklinal zonasinin iizerinda
yerlosir. Pirallah1 adas1 yatag1 iki serbest qalximla
tomsil olunur: simal ve cenub. Oxu simal-
gorb — cenub-gsorq istiqametinde uzanan Simali
Pirallah1 braxiantiklinalinin asas hissasi denizda
yerlosir. Bu qirisiq bir ne¢o uzununa qirilmalarla
miirokkeblosmisdir. Onlardan qirisigr 3 tektonik
bloka (qoarb, markazi ve sorq) bolen 2 qirilmani geyd
etmok lazimdir. Qorb tektonik blok qirisigin gorb
ganadinive onasimal-qarbdenbitisen sinklinali shata
etdir. Markazi blok simaldan CQ-Sm$ istiqamatinda
uzanan, conubdan ise enina pozulmalarla
hiidudlanir. Bu pozulmalardan birincisi Pirallahi
adasi ile Darvin bankas: yataqglarinin ssrhadi kimi
gebul olunmusdur.

Pirallahi adasi yataginda QD va QA lay dastasinin
qumlu laylar1 esas neftli-qazli obyektler sayilir.
Simali Pirallah1 qirisiginda I, 11, Ila, IIb, IVa, conubi
Pirallahida ise IV bloklar neftli-qazlidir. Axtaris
kasfiyyat islari naticesinde MQ-1n tiist sobalarinds,
hamginin QUG ve QUQ lay dastelerinde senaye
ohomiyystli neft yigimi slamsetlorinin olmamasi
miiayyon edilmisdir. Tavaninda 65 m gil qat1 yatan
QD-nin timumi qalinligr 250 m-dan 270 m-s gadar
doyisir. Bu lay destesinin kesilisinde yuxaridan
asagiya dogru gilin miqdar1 azalir, qumun, alevritin
miqdar1 artir ve terkibinde 3-5 m qalinliginda
bir-birinden gil qatlar1 ile ayrilan qumlu alevritli
horizontlar miisyyen edilmisdir (QD;, QD,, QD;,
QD,, QDs,, QDs, QDs,).

Conubi Pirallahi qirisiginda senaye ohamiyyaetli
neft yataqlar1 {istogelmenin altinda yerlason IV
tektonik blokda QD ve QA (QAiia) ve qirilma
zonasinda 0ziine maxsus yatim saraiti ile ferqlenan
QAp obyekti ilo alaqadardir. Burada QAp azilmis,
neftls doymus stlixurlar1 {istegelms miistavisine
uygun olaraq yerlosmis ve qeyri-bircinsli kollektorlar

Reservoir and
petroleum engineering

xlisusiyyotine malikdirler. Yataq tzro QA lay
destesinin qalinligr 20-110 m hiidudunda doyisir.
Pirallah1 adas1 yataginda QA lay destesinin an kigik
qalinlig1 II tektonik blokun hiidudlarindadir. QA-da
neft yigimlari nisbsten daha genis srazini shate
edir, lakin QD-ds oldugu kimi qirisigin taginda
lay destasinin kesilisinds neftdoyumlu kollektorlar
yoxdur. Neftlo doymus lay destelari asagida geyd
edilen istismar obyektlarine boéliinmiisler: QD
(QD;, QD,, QDs), QDa (QD,, QD.,, QD;, QDx,), QA
ve QAp.

Pirallah1 adas1 yataginin geoloji qurlusunda
imumi qalinligr 1500 m olan orta miosendan
milasir Xozor denizi ¢okintiileri daxil olmagqla
kaynazoy yash c¢okiintiilar istirak edir. Qirigsiq
dorin yuyulmaya moaruz qalmis ve moahsuldar
gat ¢okiintiilori denizin dibine ¢ixir. Moahsuldar
gat ¢okiintiilori qum, qumdasi, alevrit ve gillorin
novbslagmasinden ibarstdir, maksimum qalinlig:
1380 m-dir. MQ sasason alt sObo ilo tomsil olunmus,
iist hissasi demak olar ki, tam yuyulmusdur.

QD vo QA lay dastalorinin qalinlig1 ve litoloji
xiisusiyyatlari sahs boyu dayiskandir. $imal-qarb
ganadda bu horizontun qalinligi 80 m-den, cenub-
sorge dogru 100-120 m-s gadar dayisir, eyni zamanda
qumluluq faizi de artir. Bu olamat kollektorluq
xiisusiyyatlarinin deyismasina do tasir gostorir.

Tadqiqat metodikas1 vo faktiki material

Pirallah1 adas1 yatagi Qirmaki ve Qirmaki alt1
lay daestalerinin mahsuldar ve qeyri meahsuldar
kollektor laylarinin hocmi siiziilma xiisusiyyetlorinin
miiqayisali tohlili maqgsadile kern malumatlarinin ve
yataqda istismar dovrii orzinde miixtalif illords
gazilmis 200 yaxin quyunun moaden-geofiziki
molumatlarindan ve QGT-nin interpretasiya
naticlarinden istifads edilmisdir [5, 6, 7, 8].

Tadqiqat sahesinde quyulardan goétiiriilmiis
500-den artiq siixur niimunslerinin malumatlar:
iumumilasdirilmis, suxur nimunoalarinin
litologiyasi, qranulometrik torkibi, measamboliliyi
kegiricililiyi ve karbonatligi tehlil olunmusdur.
Todqiqat horizontlar1 tizre siixur fraksiyalarinin
faizls miqdarinin bloklar ve mahsuldar lay dastslari
iizrs deyismae xiisusiyystlerinin tehlili gostarir ki,
QDii I vo II bloklarda gil fraksiyalarinin miqdar:
35.4-36.7 %, qum fraksiyalarin miqdari ise 2.5-3.36 %-
dir. QDa [, II, IV bloklarda gil fraksiyalarin miqdar:
30.6-37.8 %, qum fraksiyalarin miqdar: ise 5.9-10 %
arasinda doyisir. QA lay dastesinda I, 11, IV bloklarda
gil fraksiyalar 22.3-28.2 %, qum fraksiyalar iso
18.8-24.9 % arasinda dayisir.

Pirallah1 adas1 yataginda QD ve QA lay dastalori
tizro petrofiziki parametrlorin ayri-ayr1 bloklarda
doyisme xtisusiyyetlori tahlil olunmusdur. Bu
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moagqsadle I-IV bloklar tizra gillilik, karbonatliq,
moasamoalik va keciriciliyin deyigsme intervallar:
tohlil olunmusdur. Bundan sonra QDyy, QD
va QA lay dastaleri iiciin hamin parametrlarin
orta ¢oki giymotlari ¢ixarilmisdir (cedval 1). Kigik
olctilit (d<0.0lmm va 0.01<d<0.1mm) fraksiyalarin
ustiinliik tagkil etdiyi ve gilli, gilli-alevrolitli stixurlar
kimi tesnif edilon ¢okiintii kompleksi daxilinde
keciriciliyin qiymati de (sarhad) kritik giymatlarden
azdir vo 20+50-10° mkm? intervalinda doyisir.
Qumlulugun {stiinliik teskil etdiyi ¢okiintiilards
iso kegiriciliyin ve maesamsoliliyin qiymoati kifayot
goeder yiiksekdir. Bu gqiymatlar miivafiq olaraq
100+200-10° mkm? vo 15+45% toskil edir. Kern
niimunoaleri gotiiriilmiis quyulara yaxin mosafeda
son illerde qazilmis quyularda aparilan karotaj
islarinin malumatlar1 asasinda teyin edilmis gillilik
amsalinin qiymoati kern niimunsleri ile uygunluq
togkil edilmisdir. Bels ki, eyni horizonta uygun
golon lay dastleri tigiin kigik Ol¢tilii  fraksiyalarin
ustiinliik teskil etdiyi intervallarda gillilik smsal1
da ytiksak giymoatlarle (Cg;20.50) xarakterizo olunur.
Oksina boyiik denali fraksiyalarin tstiinliik tagkil

Reservoir and
petroleum engineering

etdiyi ¢okiintli kompleksinda gillilik amsali kifayat
gedar kicik giymatler alir.

Kern tahlili naticalarine asasen QA lay dastasi,
seyrak, boz gil ve xirda densli qum layciqlar ils
novbalesan orta ve iri denali kvars qumlarindan
ibaratdir. QA lay destasi simal qirisiginin serq
ganadinda demak olar ki, yoxdur, cenub-sorge
dogru kasilisde intisar tapir. Dasts iizre qumluluq
10.5-31.5 %, masamolilik 26-32 %, keciricilik
93+250-10m? hiidudundadur.

QA lay destasinde kollektor siixurlarinin on
miixtalif litoloji novlarine: pis ¢esidlonmis
stixurlarla-gilli-qumlu, qumlu-gilli qumecalarla,
oxsar torkibli gilcalors, alevritlora, subalevrolitlore
xlidolitlers, gilli-alevritli ve alevritli gilli qumcalara
voa b. rast golinir. Siixurlarin 0.25 mm-dan boyiik,
0.25-0.1 mm, 0.1-0.01 mm vo 0.01 mm-don kicik
fraksiyalarinin miqdar1 uygun olaraq 0.1-65.7;
0.6-46.7; 15.5-67.2 va 5.5-45.8 % intervallar: daxilinda
deyisir. Onlarin orta giymsati uygun olaraq 18.6;
23.1; 37.3 va 21.0 % toskil edir. Stixurlarin gilliliyi
oksor hallarda 23 %-den artiqdir. Ona gors do onun
orta qiymoati 21 % teskil edir. Azsayli niimunalarde

Cadval 1
Mbohsuldar qat lay dastalari iizre kollektor xiisusiyyatlori
I'blok II'blok IV blok Yataq tizra
n g . . . .
z E 5z slE 2| zlE % ElE % |z
4 £ gl < | &= < | B2 < | Els < | B
= S = o) R} = o B -0 [¢°) = R o =
,J 15 e = SR =) o R & o | o & o
A~ = ROy 8| & Ry S| & 8| & Ry 8
> > = > > = > > = > > =
Sl & |° & A& & 9F & |°
Gillilik, % 13 {20.9-45.8|35.5| 9 |27.1-444| 37.6 22 | 20.9-45.8 | 36.4
Karbonatliliq,% 2 | 8.6-11.3 | 10 2 | 86-11.3 | 10
QDust [Moasamalik, % 13 |19.5-32.6| 27 | 9 |24.6-32.8| 28 22 | 19.5-32.8 | 27
Kegiricilik,
mkm? x10°2 7 9-337 75 7 9-337 75
Gillilik, % 30 | 5.4-484 |33.7 | 24 | 9.4-489 | 379 | 11 | 9.7-46.2 | 35.2| 65 | 5.4-489 | 355
Karbonatliliq, % 4 7.6-104 | 9.3 2 5.0-7.5 63 | 6 | 5.0-104 8.3
QDur [Mosamolik, % | 30 [16.9-33.8| 27 | 22 | 14.4-332| 25 | 13 [18.7-32.7 | 26 | 65 | 14.4-33.8 | 26
Kegiricilik,
mkm? x10°2 13 | 10-637 | 123 13 | 10-637 123
Gillilik, % 25 | 55-458 [21.1| 21 | 7.9-434 | 269 | 16 | 6.5-40.7 | 222 | 62 | 5.5-45.8 | 23.3
Karbonatliliq, % | 9 5-10.1 8 9 4-10.4 6.2 |13 3-13.4 7.3 | 31 3-13.4 7.2
QA |Mosamolik, % | 24 (17.2-34.6[29.6 | 17 |11.4-33.1| 26 | 4 | 19-34.7 |28.3 |45 | 11.4-34.7 | 28
Kegiricilik,
mkm? x103 5 | 46-360 | 163 | 2 82-183 133 | 1 98 98 | 8 46-360 147
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Sak. 1. Pirallah1 adas1 yataginda lay
paiirametrlarin paylanma histoqramlar:
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qumlar vo alevritlor stiinliik teskil edir. Pis
cesidlenmis stixurlar burada daha genis yayilmisdur.
Kollektor stixurlarin median diametri, ¢esidlonma
va asimmetriya smsallar1 uygun olaraq 0.04-0.12
mm; 2.0-4.1 vo 0.3-0.9 intervallar1 daxilinde doyisir.
Onlarin orta qiymatlari uygun olaraq 0.08; 2.9 ve 0.6
toskil edir. Stixurlarin karbonatlilig1 ve masamaliliyi
3.0-47.9 % v 6.8-34.6 % intervallar1 daxilinds doyisir.
Karbonatliliq skser hallarda 8 %-dan asagidir.
Moasamolik iso aksar hallarda yiiksek olub 27 %-dan
artiqdir. Ona gors do tobii olaraq kegiricilik nisbaton
yiiksakdir. Tadqiq olunmus 8 niimunanin naticalorina
gOra onun qiymati (46-360)*10°m?intervali daxilinda
doyisir (orta qiymati 192.3*10"°m?-dir).

QD lay dastasi xirda denaliboz ve qonur qumlarin,
gillorin novbealasmoesindan ibarotdir. Tez-tez bark
vo ya bos qumdas: layciqlarina rast gelinir. Siixur
niimunalorinin tahliline asasen QD lay dastasinda
gilli fraksiyanin miqdar:1 5.4-don 48.9 %-o qgodor
doyisir. Qumlu-alevritli stixurlarin karbonatlilig:
5-10 % hiidudunda dayisir.

Karotaj mealumatlarinin tohlili gosterir ki, osas
istismar obyekti olan QD ve QA lay dastaleri
litoloji cshatden qum, qumdasi ve gillerin
novbalesmasindan ibaratdir. Bu laylardan bazilari
yaxsi ¢esidlonmis, tomiz qumlu laylardan ibarastdir.
Bununla yanasi, kesilisde nazik qalinligli qumlu-
gilli laylarin névbslagmasindan ibarast tebaqalars da
rast golinir. Bu lay dastlori daxilinde kollektorluq
xtisusiyyatlari pislagir.

Pirallah1 adasi yataginda osas lay gostaricisi
parametrlarinin deyisma xlisusiyyatlarini tehlil
etmoak moagsadilo QGT moalumatlarindan istifade
olunaraq har bir quyuda QD ve QA lay dastalori
izrs kollektorluq xiisusiyystlari ilo saciyyslanan
laylar se¢ilmis, onlarin mesamsaliliyi, gilliliyi,
kegiriciliyi toyin edilmisdir. Bundan sonra ayri-
ayr1 quyular izre qeyd edilon parametrlorin orta
¢oki giymsotlari miisyyenlasdirilmis ve paylanma
grafikleri qurulmusdur.

Yerins yetirilmis todqgiqatlar asasinda siixurlarin
xlisusi miiqavimetloerinin pg,, masamaliyin (Kiss),
gillilik (K1) vo neftlo doyma (K..ex) @msallarinin sulu
vo neftli laylar {i¢lin paylanma qrafiklari qurulmus,
onlarin dayisms intervallar1 tadqiq edilmisdir
(sok. 1). Bu moagqsadle QGT-ya gore interpretasiya
noticalori ve perforasiya sinaq islerinin naticelori
birge tohlil olunmus, sudoyumlu ve neftdoyumlu
kollektor laylar ti¢lin miiqayissli tohlil aparilmisdur.
Todqgiqat sahesinde neftli laylarin xiisusi
miiqavimati genis intervalda 10+90 Om-m arasinda
doyisir. Lay doestalerinds 10 Om-m-den yiiksak
giymatls xarakterizo olan laylar qumlu neftdoyumlu
kollektorlardir. Sulu laylarin miigavimeati 8 Om-m
-don kigikdir. Sahada neftli laylar ti¢iin 15+45 Om-m
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giymatlari tistiinliik toskil edir. 8+10 Om-m intervali
arasinda olan laylar qeyri-miiayyonlik zonasina aid
edilir (sok. 1a). Belo miiqavimatlo xarakterize olunan
laylar hem neftli, heam ds sulu ola bilar. Neftla
doyma omsali neftli laylar ti¢iin 0.45+0.8 v.h., sulu
laylar {i¢tin iso, 0.15+0.5 v.h. toskil edir. Bu parametr
tciin 0.45+0.55 v.h. qiymotleri qeyri-miiayyonlik
intervali togkil edir (sok. 1b). QGT moalumatlari
asasinda hazirlanmis rayler ve perforasiya sinaq
islorinin  neticalarinin qarsiligli miiqayisesi
gostormisdir ki, neftlo doyma emsali bu intervalda
doyisen kollektorlardan bazi hallarda neft, bazen isa
su alinmigdir. Tahlillar gostarir ki, bels laylarin forz
olunan xiisusi miiqavimati de yataq lizre tmumi
gebul olunmus meyarlardan farglanir. QD va QA
lay dastalari iiglin masamaliyin paylanmasi da tahlil
olunmusdur. Qeyd etmoak lazimdir ki, Pirallah1 adas:
yataginda soziigedan lay dastalari {i¢lin masamsalik
amsal1 10-40 % intervalinda dayisir. Bununla bels,
masamsaliyin nisbaten kigik qiymatlarindas (10-15 %)
sulu laylar ¢oxluq teskil edir. Masamaliyin giymati
artdiqca neftli laylarin dstiinliik toskil etmasi
miisahide olunur (sok. 1c). Bu slamat mesamaliyin

Reservoir and
petroleum engineering

nisbaten boyilik giymetlerinde laylarin terkibinde
gillilik faizinin kaskin azalmasina dslalat edir.
Qeyd olunanlar1 gillilik emsalinin dayisme
histoqrami da tesdiqglayir (sek. 1d). Histoqramdan
da goriindiiyii kimi, todqige celb olunmus laylarin
gilliliyi 5-55 % arasinda doyisir. Gilliliyin nisbaten
kigik qiymsatlarinde neftli laylar, daha boyiik
giymatlarinds ise sulu laylar tistiinliik tagkil edir.
Pirallah1 adas1 sahasinds laylarin siiziilme-tutum
xlisusiyyatlorini xarakterize eden parametrlar
arasinda korrelyasiya olagoaloeri arasdirilmis,
miivafiq qrafikler qurulmus ve reqressiya tonliklori
¢ixarilmisdir.  Kegiriciliyin ~ mesamalilikden
doyismosini arasdirmaq {i¢lin bu parametrlor
arasinda asililiq qurulmusdur. Aparilmis riyazi-
statistik tahlillor asasinda miieyysn edilmisdir
ki, QD ve QA lay destalari iizra kegiriciliyin
masamolilikden asililigi reqressiya amsali R=0.7
olmagqla K=0.21+0.18InK,,,s tonliyi ilo xarakterizo
olunur. Masamsliliyin kicik giymatlarinds
(Kinos=10-11%) kegiriciliyin de qiymati azalir.
Masamoliliyin nisbaton boyiik (K>20-25 %) qiymatle-
rinds kegiriciliyin qiymati ds artir (sek. 2a). Bu

1000
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y = 0.18e0.2115x D) 60 -
R=0.7 y =-1.44x + 62.057
=0.64
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uygunluq kegiriciliyin sahs boyu dayismesinds da
miisahide olunur. Belo ki, sahanin simal-qarbinda
keciriciliyin giymati 100+200-10° mkm?-dan canub-
sorqo dogru getdikco artir. Simal-qorbde bazi
quyularin atrafinda lokal seokilde kegiriciliyin
giymeti 400+500-10° mkm? tagkil etss do {imumi
ganunauygunluq saxlanilir.

Yataqda kern materiallarinin tahlili naticasine
asasen tayin olunmug parametrlor arasinda
korrelyasiya oslagoalorini  miiayyoenlasdirmak
mogqsadile alinmis noaticelar sistemlosdirilmis vo
riyazi-statistik tahliller aparilmigdir.

Bels ki, Pirallahi adas: yataginda QGT material-
larina asasen siiziilma-tutum xiisusiyyaetlerinin
toyin edilmasi ticiin Kiec-Ky vo Kii-K,, parametrlar
arasinda asililiglar miisyyenlasdirilmisdir. Bels ki,
kern moalumatlarina gore nisbaten kigik (d<0.1mm)
diametrli fraksiyalarin dstiinliik teskil etdiyi
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stixur niimunslorde gillilik amsali (C,;) yiiksak,
mosamolilik vo keciricilik amsallar1 ise asag:
giymoatlarle xarakterize olunur. Oksins, boyiik
(d>0.1mm) diametrli fraksiyalarin istiinliik togkil
etdiyi intervallarda gillilik emsal1 asag1, masamaolilik
vo kegiricilik amsallari ise yiiksak qiymatlar alir.

Pirallah1 adas1 yataginda masamsalik ve gilliliyin
miitenasiblik taskil etdiyini gostarir. Masamsalik
vo gillilik arasinda asililign miisyyenlasdirmoak
mogqsadile asililiq qrafiki qurulmusdur (sek. 2b).
Qrafikden ds goriindiiyi kimi, masamsliyin
gillilikden asili deyismasi xatti tonliklo xarakterizo
olunur. Masamaliyin nisbaton ki¢ik giymsetlarinda
(5-15 %), gilliliyin boyiik (45-50 %) qiymotloeri
miisahide olunur, oksine masamolik artdiqca
gillilik azalir. Kollektor xiisusiyyotlorini ifada
eden kemiyyetler arasindaki asililiqlar reqressiya
tonliklori ile ifade olunmusdur.

Natica
Osas lay gostoricilori parametrlorinin sorhad qgiymstlarinin ve paylanma intervallarini
riyazi-statistik tisullarla toyin etmok iiciin yeni alqoritmlar islonib hazirlanmis ve emal
proqram paketi yaradilmisdir. Bu alqoritmlerin komoyi ile yerine yetirilon amsaliyyatlar

asagidaki ardicilliqla aparilmigdir:

- Neftli-qazli ve sulu laylar iizrs asas lay gostarici parametrlarinin deyismasinin kemiyyat

ganunauygunluqlar1 miiayyenlasdirilmisdir;

- Hesablanmis parametrlorin etibarliliginin qiymatlondirilmasi ve naticelorin lazimi
dagqiqlikls alinmasi iigiin zeruri ve kafi mslumatlarin miqdar toyin edilmisdir;
- Faktiki melumatlar sistemlosdirilmis, secilmis laylar kollektor xiisusiyyatlarine ve doyma

xarakterine gore siniflasdirilmisdir;

- Neftli-qazli laylarin aid oldugu geoloji kasilis haqqinda malumatlar timumilssdirilmisdir.
Alinmis naticolor asasinda yataq iizro iimumi meyarlar miioyyonlosdirilmis ve osas lay
gostaricilari parametrleri arasinda ¢ox6lciilii korrelyasiya slagalari qurulmusdur.

Belalikls, Pirallahi adas: yataginda kollektorlarin siiziilma-tutum xiisusiyystlarinin lateral
va saquli istiqamatde deayismasinin tahlili gosterir ki, bu parametrlar sahs ve kasilis boyu
doyisir. Eyni zamanda ayri-ayr1 tektonik bloklarda mesameolilik ve kegiriciliyin qiymatloari bir-
birindan farqlenir. Conub-sarq istiqamatinds darinliyin artmasina baxmayaraq, burada QD ve
QA lay dastalari tizrs siixurlarin kollektorluq xiisusiyyetlari yaxsilasir.

Son illords Pirallah1 adasi yatagr ve onun yaxin otrafinda aparilmis axtaris-qazima veo
geofiziki-kasfiyyat islarinin naticaleri bu sahadae hals kifayat qeder karbohidrogen ehtiyatinin
olmasini gostarmisdir. Qeyd olunanlari nazears alaraq, Pirallahi adas1 yataginda optimal quyu
sobokosini se¢gmokls, yeni quyularin gqazilmasi ve meanimsems islorinin optimal variantda

davam etdirilmasi magsadauygundur.
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Pirallah1 adas1 yataginda Qirmaki va Qirmakialt: lay dastalarinin
asas lay gostaricisi parametrlarinin dayisma xiisusiyyatlari

H.I. Sakarov, M.M. isgandarov, A.H. Abuzoarova, Y.H. Karimova, 9.S. Hiimbatov
SOCAR “Neftqazelmitadgiqatlayiho” Institutu
Xiilasa

Pirallah1 adas1 yataginda asas lay gostaricisi parametrlarinin sahs ve darinlik boyu dayismasini tahlil
etmok moagsadilo kern vo QGT mslumatlarinin interpretasiya naticelarinden istifade olunmusdur. Bu
moagqsadle sahads qazilmis quyularda aparilmis maden-geofiziki vo kern tahlili naticelari toplanaraq tahlil
olunmusdur. Yataqda aparilmis kompleks quyu geofiziki todqiqat melumatlarinin interpretasiya naticolari ve
kern materiallarinin analiz naticalori sistemlasdirilmis ve riyazi-statistik tohlillar aparilmisdir. Har bir quyu
kasilisinda QD va QA lay dastalari iizrs kollektorluq xiisusiyyotlari ilo saciyyelanan laylar se¢ilmis, onlarin
moasamoliliyi, gilliliyi, neftqazdoyumlulugu, keciriciliyi toyin edilmisdir. Ayri-ayr1 quyular {izre qeyd edilon
parametrlarin orta ¢oki giymoatlori miisyyenlasdirilmis ve paylanma qrafiklari tortib edilmisdir. Stiziilmae-
tutum xiisusiyyatlerini sks etdiren lay parametrlari arasinda korrelyasiya olaqaleri miisyyanlasdirilmis
vo asililiqlar qurulmusdur. QD ve QA lay dastelari tizra siiziilme-tutum xiisusiyyatlorini xarakterizo -
moasamolilik vo gillilik arasinda, masamaolilik ve kegiricilik arasinda asililiq qrafikleri qurulmusdur.

Aparilmis toedqgiqatlar naticesinds, Pirallahi adasi yatagi uzun miiddaet istismarda olmasina baxmayaraq
QD va QA lay destalari tizro QGT-nin interpretasiya naticolarine asason se¢ilmis kollektor laylarin stiziilma-
tutum xiisusiyyetlarinin yiikssk oldugunun vs bu da yatagin karbohidrogen ehtiyatlarinin titkenmadiyina
delalat edir. Bununla slagadar, Pirallah1 adas: yataginda optimal quyu gebakasini se¢makls, yeni quyularin
gazilmasi vo manimsams islerinin optimal variantda davam etdirilmasi moaqsadouygundur.

Agar sozlar: quyularin geofiziki tadqiqi, kollektor laylar, interpretasiya, lay parametrlari

OcoGeHHOCTH M3MeHeHNsI OCHOBHBIX I11aCTOBBIX IapaMeTpOB
oraoxenmii KC n IIK cBut Ha mectopoxaenuu Ilupaaaaxm agacer

X.J. Ilexepos, M.M. Uckengepos, A.X. AOysaposa, E.H. Kepumosa, A.C. I'ymG6aToB
HWIIN «Hegmezas», SOCAR, baxy, Asepbatioxar
Pegepar

C meapo aHaAM3a U3MEHEHNUs ITapaMeTPOB OCHOBHBIX I1AaCTOBBIX IIapaMeTpPOB IO IIA0IIaAu U TAyOuHe
Ha MecTopoxaeHun llmpaaaaxm agacel ObIAM UCIIOAB30BAaHBI PE3yAbTaThl MHTEPIIpeTallii JaHHBIX KepHa U
I'MC. Aas sToro 6s1aM cOOpaHbI U IpOaHaAM3MPOBAHbI MaTepraabl IPOMBICA0BO-TeO(PU3NIECKUX MCCAEA0-
BaHMII CKBa’KMH U pe3yAbTaThl aHaAM3a KepHa 1o naomau. CrucreMaTU3MpoOBaHbl pe3yAbTaThl MHTEpIIpe-
Tauy AaHHBIX KOMIIA€KCHBIX Teo(pU3UIeCKMX MCCAe0BaHNil CKBa>KIMH IIPOBeAeHHEIX Ha MECTOPOXKAEHUN U
pe3yAbTaThl aHaAM3a MaTepualoB KepHa, IIpOBeJeH CTaTUCTIIEeCKUII aHaAu3. B paspese Ka>ka4011 CKBa>kKMHBI
OB1AM BBIAEAEHBI I11aCThI-KOAAeKTOpa, XapaKTepuU3yIolecs K0AAeKTOpCKuMH csorictBamu 1o csutaM KC
n 11K, onpeseaena mMx MOPUCTOCTD, TAMHICTOCTL, HepTera3OHACHIIIEHHOCTD, IIPOHNUIIaeMOCThb. Paccunransl
CpeAHeB3BeIlleHHbIe 3HAUeHsI yKa3aHHBIX ITapaMeTPOB 10 OTAEABHBIM CKBa>KIMHaM VM COCTaBAeHbI TpadpUKI
pacmpegeaenns. Mexay napaMerpaMu GpUABTPalIOHHO-eMKOCTHBIX XapaKTePUCTUK YCTaHOBAEHBI 3aBUCHU-
MOCTHU U IIOCTPOEHBI KOppPeAAIMOHHBIe CBA3N. I'padpuku 3aBMCHMOCTU ITOCTPOEHEI MEXKAY ITapaMeTpaMI,
XapaKTepusyiommnmMnu GUAbTPaIiOHHO-eMKOCTHbIE XapaKTePUCTUKM, IIOPUCTOCTY U TAMHUCTOCTY, IIPOHM-
naemocTtu u nopucroctu no naacram KC u IIK csuts.

B pesyapraTe, mpoBeAeHHBIX MCCAEA0BAaHUII MOKHO OTMETUTD, YTO MecTopoxaeHue Ilnpaasaxm agacst
HEeCMOTp:I Ha TO, YTO B TeUeHUN AANTEABHOTO BpeMEeHM HaXOAUTCS B DKCILAyaTalll, IOAyIeHHEIe pe3yAb-
TaThl nHTepnperanuii 4auHbpiX I'TIC o ceutam KC n ITK BrigeaeHHbIe 1AaCTHI-KOAA€KTOPa UMEIOT BBICOKHE
puABTpanIMIOHHO-eMKOCTHEIE XapaKTEePUCTUKY, UYTO CBUAETEALCTBYeT O TOM, YTO 3amachl yIraeBoA0poJ0B
MeCTOpPO>KAEHNs He McUepIaHbl. YUYUTHIBas BHIIIEN3A0KeHHOe, D01ee meaecoo0pa3HO MPOAOAXKUTE Oype-
HIe U OCBOEHMe HOBBIX CKBa)XXMH B OIITMMAaAbHOM BapMaHTe BBHIOMpas ONTHMAaABHYIO CeTh CKBaKMH Ha
MecTtopoxAenun Ilupaaaaxu agacer.

Katouegvie croea: reodpusmueckme mccaeAOBaHUS CKBa’KMH; I1AacThl KOAAEKTOpa; MHTepIpeTalvs;
I14aCTOBLIE IIapaMeTpHI.
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Non-stationary effect of thermoactive polymer composition for deep leveling of filtration profile
Y.A. Latifov
SOCAR, Baku, Azerbaijan

ABSTRACT KEYWORDS
A new technology has been developed to stimulate a reservoir making use  Thermoactive polymer
of a thermoactive polymer composition. The cyclic injection of the reagent composition;

allows you to change the direction, speed of flow, create non-stationary
waveform pressure. Under the influence of shifts of positive and negative
pressure drops in the formation occurs redistribution of formation fluids,
reduction of capillary pressures and the presence of a working agent in
oil-saturated low-permeability zone. It has been experimentally established
that with a non-stationary effect of the proposed composition, the filtration
profile is levelled due to the deep penetration of the composition into the
formation and an increase in the residual resistance factor of high water cut

non-stationary action;
flow, capillary pressure;
water cut zones.

zones.

Experimentally determined growth coefficient of displacement for

stratified heterogeneous formation with overflows reaches 19.5 %.
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CumxeHne 400p19M HePTU U3 CKBaXXMH MeCTO-
POKAeHMII, HaXOASIIINXCS Ha IO3AHeN CTaguM pas-
paboTKM, CONMpPOBOXKJAeTCsl yBeAndeHUEM OOBOJ-
HEHHOCTU NpOAyKIMU. B »Tux ycaosusax 3adada
BBIpaBHMBaHIL IpOPnAsl GUABTPALINN B pe3yAbTaTe
U30AA1MM OOBOAHUBIINXCS MHTEPBaAOB IllacTa I
AOOTMBIB OCTaTOYHOII He(pTM mpuoOpeTaeT IepBO-
CTeIIeHHOe 3HaJYeHIe.

boAbmMMHCTBO TIpUMeHsAEMBIX B HacToOsIlee
BpeMs KOMIIO3UIIMOHHBIX COCTaBOB A4s OAOKUpPO-
BaHUs OOBOAHUBIIIMXCS 30H ITAaCTa He OTAMYAIOTCS
BBICOKOJI BOAOU30AUPYIOLIEN CIIOCOOHOCTEIO, yCTOII-
YMBOCTLIO IIPU I11aCTOBBIX AaBAEHIIX U TeMIIepaTy-
pe, 3HAaUYUTEeABHON HPOAOAXKUTEABHOCTBIO dPPeKTa
U HU3KOM CTOMMOCTBIO. VccaeaoBaHms, Hampas-
JeHHBIe Ha pa3paboTKy BBHICOKOD((PEKTMBHBIX CIIO-
cOOOB IOBBHIIIEHIsI OXBaTa IILdacTa BO3AeICTBUEM
IyTeM M3MEHeHNs HallpaBA€HMs IIOTOKOB U yBeAU-
geHus KodpPuiinmenra HepreoTsaun 06BOAHEHHOTO
T1/acTa, MO3BOAST CYIIeCTBEHHO ITOBLICUTH YPOBEHD
HepTe 00519 1.

[IpropuTeTHEIMM HampaBAeHUAMU TAYOMHHOTO
OTKAOHEHMs (PUABTPAIIMOHHBIX ITOTOKOB SBASIOTCS

criocoOBl, OCHOBaHHbIE Ha IPUMEHEHUM O0CaAKOo-
Opasyommux KOMIO3ULNI, BA3SKOYIPYINX U reaeo-
OpasyIommx CucTeM, TEPMOAKTUBHBIX ITOAMMEPHBIX
KOMIIO3UIINI, ITOAMMEPHO-AUCIEPCHBIX U KOAAO-
MAHO-AMCIIEPCHBIX CUCTEeM, MUKpOTeaell 1M HaHOoTe-
aer1, a Takke O6monoaummepos. llpumenenme gan-
HBIX TEXHOAOTUII CITOCOOCTBYeT CO34aHMIO ITPOYHBIX
Hapbepos npy GpUABTpan Uy BOABI, B JaCTHOCTY OHH,
HaXxoAAT CBOe OTpa’kKeHMe Ha MO3AHel CTagul pas-
paborknu [1, 2].

OaHOM 13 HOBEMIIINX TeXHOAOTUIN BBIpAaBHUBAHSI
npodpuas GpUABTpaUUN ABASETCA IIPOHUKHOBEHIE B
rAyOMHHBIE 30HBI I11acTa TePMOTeAeBbIX I0AMMEPOB
(THR-Thermogels). Iloanmeps mpespammaiorcs B
reab, AOCTUTas KPUTHYECKOV TeMmIepaTyphl, TeM-
Iepatypa reaeobpa3oBaHIsI BapbUpyeT B IIpedele
25-85 °C [3, 4]. PaznoBugnocTsio Texnoaoruu THR
sapasercsa TexHoaormsa BrightWater (BW). [5-7]. B
pesyabTaTe IpUMeHeHNUs JaHHOTO MeToJa yBeAu-
yuBaeTcs HepTeoTAadya M yMeHbIIaeTcsl 0OBOJHEH-
HocTh nmpoaykuuu. Yacruner BW B maacrosbix
YCAOBMAX yBEAMUMBAIOTCA B HECKOABKO pa3 IO
CpaBHEHMIO C IepBOHayaAbHBIM OOBEMOM, 3aKyIo-
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pUBaIOT BBICOKOIIPOHUIJaeMble KaHaAbl U IIepeHa-
MIpaBAsIOT 3aKadaHHYIO BOAY B ellle HeOXBaueHHLIe
paspaboTkoit 30Hbl. Ilogobmass Tpancopmamus
npopuas uabTpauumM B IMaacTe obecredmpaeT
IOCTyIA€HNe B AOOBIBAIONIYIO0 CKBa>XXMHY AOIOAHU-
TeABHBIX YTA€BOAOPOAHEIX ITOTOKOB.

[IpenmymrecTBaMy MCIIOAB30BAHMA TEXHOAOTUN
BW sBasttorcst:

e baokuposaHme BOASIHOTO IIOTOKa B 30HaX
BLICOKOJ ITPOHMUIIA€MOCTH;

° DKOHOMMS Ha AOOLIYEe IIOIYTHOM C HePTHIO
BOABI;

e Pocr a006sruu HedpTu Ha 10 %;

e BosmoxHOCTh OcymiecTBAeHHUs Hpoljecca C
IIOMOINBIO TPajMIMOHHOTO CKBa’KMHHOTO OO0OpYy-
AOBaHI Al HATHETAHMA XMMIYECKUX PeareHTos, a
Tak>XKe MMEIOIIMXCSI CUCTEM AAS 3aKadyKil BOABI;

e  PactBopuMOCTb B BOJE;

° besonacHocTtn AAs1 He]TeHaCHIIIIEHHOTO
KOA/AEKTOpa U OKpy>Kalollleil cpeasl;

e  OrcyrcTBrie  HeEOOXOAMMOCTHU
IPOMU3BOACTBA.

3axauka BW - kak 04HOTO 13 ycOBepIIIeHCTBOBaH-
HBIX MeTO/AOB IIOAMMEPHOTO 3aBOAHEHHUs IIpe/jHa-
3HayeHa AAsl peryAMpoOBaHUs OXBaTa Il1acTa BbITeC-
HeHNeM. BO3MOXXHOCTL IpUMEHEHMS TeXHOAOTUN
3aBUCHUT OT caeAyiomux ¢paxTopos [6]:

1. Haawmuusa TpemuH B maacre;

2. Ob6BoaneHHOCTN POAYKIUM(<IE %);

3. Ilaacrosoit temnepatypsl (Boie 35 °C);

4. Haaugus 06BOAHUBIIEICS 30HDI.

[IpnMenenme AaHHON NpoOAYKIUN, pa3pado-
TaHHOJ WHAYCTPMaABHBIM KOHcopumymom BP,
Chevron Texaco n Nalco, Hauazaocs ¢ 1997 roga. BW
SIBASETCS] OTHOCUTEALHO yCTONMUNBEIM ITpu pH 7-8.5,
pa3AMYHON MMHepaaAMU3alluM BOABI, TeMIlepaType
20 95 °C. C yseandyeHuem TeMIepaTypsl oOpaTuMble
CcIIMBaTeAM pacliagaroTcs BCAeACTBUE TUAPOAU3a.
B pesyabrare mx wactuusl HaOyXalOT, OAOKUPY:
opoBble KaHaAabl. IlpoumcxoanTt msmeHeHme pas-
MepoB yacTtull kpoccanukepos ot 0.1-1 Muxpon, s
anametpe A0 1-10 MUKpOH 11O/ AelicTBUeM BbICOKOI
TeMIlepaTypHl.

Ileppas mombiTka 3akauku BW Oniaa mposeseHna
Ha MectopoxdeHuu Minas B 2001 roay, xoropas
O6pi1a He coBceM ygauHoil. Ileppas mombiTka Ha
MOPCKOM MeCTOPOXAeHun ocymjectsaeHa B 2002-om
rogy B CIITA (CeBepHoe mope) .

Kopotko o MexaHumsme AelCTBUSA TEXHOAOTUU
BW:

PabGounit arent, npuMmensaemsli 8 BW, cocrout us
HePpTepacTBOPMMOTIO TEePMOAKTUBHOTO IIOAMMeEDa,
KOTOpPBINT CTAaHOBUTCA aKTMBHBIM IIPU 3aBOAHEHUN
[11aCTOB C HEOAHOPOAHBIM paclipejeleHNeM TeM-
repaTypHOro moasd. Pabouymii areHT IIOCTyIaeT B

OCTaHOBKMU
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IIPOAYKTUBHEII I14aCT BMeCTe C MHBEPTUPOBAHHBIM
ITAB (aucnepcaHT), CMeIIaHHBIM B 3aKauMBaeMO
BOJe. DTO TeHepHpyeT He3HaUUTeAbHOe yBeAndeHle
BA3KOCTH pactsBopa. CIycTs Bpems, Iocae 3aKaukKu
BOAHOTO pacTBOpa B I11acT, YaCTUIIBI IIOAUMeEpPa 104
BAVSIHIEM TeMIIepaTyphl pacIIMpsIOTCA, YBeANIU-
Bas IepBOHavYaAbHEINI 00beM B 10 pas. B pesyasprate
3aKaumBaeMasl BOJa IlepeHaIIpaBAseTCsl B HeoXBa-
YeHHbIe BO3AEeICTBIEM 30HbI. Ecam 9T 30HBI OOTATHI
He(TLIO, yBeAUYeHNe OXBaTa IPOAYKTHBHBIX CKBa-
KMH U M3MeHeHMe NpopUAS ABVOKEHNS BOABL B
IiacTte BeJeT K IOAYYeHMIO A00aBOYHOV He(PTU U
yBeandeHNIo HedpTeAoObrun. Aas KaXXao0ro Juaria-
30Ha I11aCTOBOIl TeMIIepaTyphl M MMUHepaAM3alun
I11aCTOBOJ BOABI, IIpejHa3HadeHa CBOs MOAM(UKa-
nust BW [8].

Takum oOpaszom, mpumMmeHeHue TexHoaoruum BW
OTpaHNYMBAET ABVDKEHME IIOTOKa BOABI B BBICOKO-
IIPOHUIIAEMBIX 30HAX, CHIDKaeT A00BIYY BOABI Ha
00BOAHEHHBIX yYacTKaX, yAydllaeT He]TeBBITeCHe-
HIle U TIOBBLIIIaeT KOHEUHBIN KOodPPUIINMeHT HedTe-
200b19n. TexHoAOTMYECKMIT ITpOIlecC AeTKO peaau-
30BaTh, TaK KaK AAs 3aKauyky XMMIYECKMX areHTOB
JCIIOAB3YETCS CTaHAAapTHOe 000pyJ0BaHMe I CyIIe-
CTByIOIIIasl CucTeMa HarHeTaHus. JicrmoaszosaHue
pacTBopa Ha BOASHOI OCHOBe He TpeOyeT OCTaHOBKHU
CKBa>KIH.

Mcroap3oBaHnne OOABIIMHCTBA IIOAUMEPOB
9P PexTUBHO B OAHOPOAHOIN IOPUCTOI Cpede, Tae
HeT IepeTokoB. Kak 13BecTHO, mepeTOKM KUAKOCTU
B CAOUCTO-HEOAHOPOAHOM II1acTe U3 OAHOTO CAO:
B APYTOI IIPOMCXOAST B CBA3M C HaAMYIMEM TUAPO-
AVHAMUYECKON CBA3M MexXAy HuMmu. [Ipu Haamaun
IIepPeTOKOB, aKTMBM3alNsA IIOAMMEpPHOIO pacTBOpa
B OAM3KOIN OKPEeCTHOCTM CKBa’KMHBI CO3JaeT pas-
AVYHBIE TIepellagbl JAaBAEHMSA MeXAYy INpoIlaact-
KaMI ¥ CTBOAOM CKBa’KMHEL. B pesyabprare »TOTO,
I11acToOBasl XMAKOCTH CIIocoOHa OOOTHYTH O0paso-
BaBIlleeCsl MOAMMEpPHOE IIPENATCTBIE, BLIOpaB AAsd
ABVDKEHMS IIyTh C HAaMMEHBIINM COIIPOTUBAEHVEM.
B 3aBUCMMOCTU OT COOTHOIIEHMUS AaBA€HMA MEXAY
IIpoIldacTKaMy, MEePeTOKM XKUAKOCTM MOTYT IIpO-
MCXOAUTH U3 HUKHUX IIPOIIAAaCTKOB B BepXHUE, AU
HaobOpOT.

Haanume mepeTokoB >KMAKOCTU MEXAY CAOSIMU
cHroKaeT ®QQPeKTUBHOCTL IOANMEPHOIO BO3Jeli-
CTBUs, Aa’ke HECMOTPs Ha TO, YTO AAA IPUTOTOB-
AeHNs KOMITO3MIINI, KaK IIpaBUAO, 3aelICTBOBAaHBI
AOPOTOCTOSIIIIIE MOHOMEPHI AN ITPOU3BOACTBEHHEIE
mporieccsl. Bce »TO cmabHO orpaHmMumBaeT BHIOOP
SKUBHECIIOCOOHBIX TEXHOAOTIA.

AAs orpaHNYeHNUs] BOAOIPMUTOKA K CKBa’KMHaM
U TIOBBIIIEHNS AOOBIMM HePTU B CAOUCTO-HEOAHO-
POAHBIX IIAacTaX, OPeAINOYTUTEABHO IIpUMeHeHIe
TexHoaorndyeckn 0ozee dPpPeKTUMBHOro Ioaxoda K
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BO34€MCTBUIO Ha I1AacThl. B gaHHOM caydae mMcroan-
30BaHMe MaJOBA3KON HePTepacTBOPUMON >KUAKO-
CTH, CIIOCOOHOJ IPOABUTATHCA TAYOOKO B IIAACT U
rmepepOpMUpPOBaThCA B BLICOKOBA3KYIO a3y, 010Ku-
PYIOIIYIO ABVMJKeHUe I1AacTOBOM BOABI, KaK MOXKHO
AaAbllle OT CTBOJAA CKBa’KMHBI, SIBASETCS pellleHreM
IIOCTaBAEHHOW 3agauu. B gaHHOIT cuctemMe, B 3aBU-
CUMOCTU OT KOHIIeHTpallUM BXOASAIIMX B COCTaB
peareHTOB, NPUMEHSIEMBIX AAs CHUDKEHUs BOAO-
IIPOHMIIAeMOCTH I11aCTOBOM CpeAbl, OCHOBHasI 4yacTh
3aKauylBaeMOTIO areHTa MCIOAb3YeTCs AAsd CO3AaHNs
pOJ40AXUTeAbHOTO d(ddexTa. Brime mepeuncaen-
Hble CBOMCTBa IPUCYIIM TEXHOAOTUSIM BO3AeNCTBI
Ha I14aCT, OCHOBaHHBIM Ha MCIIOAb30BaHUM TEPMO-
aKTUBHBIX ITOAUMEPOB.

Aas yBeaAndeHUsl OXBaTa IldacTa BO3JAeliCTBMEM,
BHIpaBHMBAHMA (PPOHTa IPOABVOKeHMs pabouero
areHra u ypeAndeHus HepTeoTAauM I11acTa 3a cJeT
IIpUBJAeYeHNs K pa3pabOTKe HUBKOIPOHUIIA€MBIX
He(pTeHACHIIIIeHHEIX YIaCTKOB 3aKauKy TepMOaKTUB-
HOJI IOAVIMEPHON KOMIIO3ULIUU CA€AYeT IPOBOAUTD
OUKANYECKM. DTOT CHOCOO IMO3BOASET WU3MEHSTh
HaIlpaBJAeHIe, CKOPOCTM IOTOKa, CO3JaBaTh HecTa-
IIMOHapHble BOAHOOOpasHble gaBaeHus:d. [loa Bams-
HHUEM CMeHBl IIOAOXUTEAbHBIX U OTPUIlaTeAbHBIX
repenajoB JaBAeHNsA B IlAacTe HPOUCXOAUT Iiepe-
pacrpejeaeHne I11acTOBBIX (PAIONAOB, YMEHBIIIEHIIE

Reservoir and
petroleum engineering

KallMAASPHBIX AaBAEHUI U IIOCTyIIA€HMe pabodero
areHTa B He(TeHacHIIIeHHbe MaAOIpOHUIIaeMbIe
30HBI.

Ha anneriapix Moaeasx OblAu IIpOBeAeHHBI A1a0o-
paTopHEIe UCCAeA0BaHNA 10 OIpeAeleHnIo gpaKTopa
OCTAaTOYHOTO COIIPOTUBACHM S M BEITECHEHNS OCTaTO4-
HO He(I)TI/I C MOMOIIIBID KOMIIO3UIIMOHHOM CMeCH,
cocTosIeil 13 pabouero areHTa, AMcIepcaHTa 1 Mop-
cKoit Boabl. VccaeaoBaHms IpoOBOAMANCE C I1AaCTOBbI-
Mu paongamn Mectopoxgenus «Hedr Jdamaapsi».
PesyabTaThl MOKa3aAu, 4TO AAs IAACTOBBIX yCAOBUIA
1ccAeAyeMOro TOPU3OHTa Hambolee ITOAXOASIeN
A00aBKOM K 3aKauMBaeMOW BOJe SBASIETCSI KOMIIO-
3ULNA B CAeAYIOIIeM COOTHOIIeHNM: pabodnii areHT
0.5 %, aucniepcant -1/3 ot ero o6vema.

Ha oskcnmepuMeHnTaapHOI ycTaHoBKe (pmc.l),
BKAIOUAIOIIell ABe MHapaAAdeAbHO  COeAVHEHHBIEe
MOJeAN IIOPUCTON CpeAbl, OAHa M3 KOTOPBLIX Ipea-
craBaslda co0OIl MoOAeAb BBICOKOIIPOHUIIa€MOM
TIOPUCTON CpeAbl, a Apyras — HU3KOIIPOHUI[AeMOTV],
U3ydaay BAVSHVE HECTallMOHAPHOM 3aKadyku IIpea-
AO>KEHHOV TEPMOAKTUBHOM TOAUMEPHON KOMIIO-
sunuu Ha (PaKTOpP OCTaTOYHOTO COIPOTUBAEHIUS.
AanHa MoOgeaeli IMOPUCTONM cpeabl cocrasasiaa 1.2
MeTpa, a gunametp 0.038 M.

Mogean HachlIIlaaM 111aCTOBO BOAON U oIlpeje-
A51AY TpOHMUITaeMocTHu 1o Boge. CoOTHOIIIeHUe Npo-

canonicen

MATATHi
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HCTOMHHEK

ofpasossie
MAHOMETPEI

KOJOHKD ¢ NOPHETOH CPEI0il (MOICTL nacTa)

F—
<
BAOPHEIE
BEHTHIN

[ CJ

VLT
TepMoCTaT

PVT

Gomba

PACTIPEACTITELHBI
maminonsa i
PErYIATOD ARICHH,

KOMIICHCATOP

TCHIOJATIHE
JARICHHA

H

Puc. 1. Cxema sKcHepMMeHTaAbHOM yCTaHOBKM C AByMsI IlapaaaeabHO
COeAVHeHHBIMI MOJAeAsIMI I1aacTa
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TaGawmria 1
PesyabTaThl 9KCIIepMMeHTaAbHBIX ICCAeAOBAHUI C MICIIOAb30BaHMEM
KOMITO3UIMIOHHOV CYICTEMBI
Hauaas- Komneu- daxrop
Hasl IIPOHU- Haj POHM- | o b o- | CooTHOMTeHIe
11aeMOCTh 11aeMOCTh " | mpommmaemo-
S | wmoaeaeit, wogeaeir, | 0 COUPO C]I?eﬂ BhIcOKO-
TUBAEHIIS
= K, Mxm?2 3akauka TepMOaKTUBHBIX I0OAVMEPOB Ko, Mxm?2 IDOHIACMOI
E HauaapHas mpoHnIaeMocTs MoJeaers, POHII
Sl os] ox K mx2 S=| t=| &= ]| L= | Y HHUKOIpO-
S &g | &8 v &S g °| &8 8 S | Humaemoit Mo-
co E3 S3 E 3 S z g 2 Aezerl rocae
‘S| %g o5 | 25| 88| % & | sosaencrsus
= E = 55| 55| 58| 58
B~ = 2E| ZE| BE| EX
1 |11.36 | 1.42 | Komnosurmonsast cucrema (30%) 6.23 | 1.26 | 1.82 | 1.13 4.94
2 Komnoszunimonnast cucrema (10%) — I riuka 7.62 | 1.50 | 1.62 | 1.03 5.08
3 1232 | 1.54 | KomnosunmonHas cucrema (10%) — II iuka 540 | 1.44 | 2.28 | 1.07 3.75
4 Komnosunmonnas cucrema (10%) — Il quka | 3.21 | 1.39 | 3.84 | 1.11 2.31

HUIIaeMOCTeNl BBICOKOIIPOHUIIA€MOVL U HU3KOIIPO-
HMIIaeMOJ IMOPUCTEIX cped cocTtaBasgao 8:1. Jdaaee
3aKauMBaAlM KOMIIO3MIIMOHHYIO CMeCh I MOPCKYIO
BOAY B TPU HUKAa. DKCIIEPUMEHTH IIPOBOAUANCEH
npu temneparype 50 °C. BsaskocTs KOMOO3UIIMOH-
HOU cucTteMbl Iipu Temmneparype 50 °C cocrapasaa
2.16 mIla-c.

IlepByo mopnmio KOMITO3UIIMOHHOW CMeCH,
cocrosameir n3 pabodero arenrta 0.5%, gucnepcan-
Ta -1/3 oT ero oObeMa M MOPCKOI BOABI, B KOAUde-
cree 10 % ot oObema IOp, 3aKauMBaAM B MOJEAN
npu nepenage Aasaenusa 0.2 Mlla, satem mMogean
3aKpblBaaM Ha cyTku. llocae saBepimeHus BpemMeHn
BBIJEP>XKKM 4Yepe3 MOJAeAb IMPOKaunBaaM MOPCKYIO
BOAY U IIOC/A€ YCTaHOBAEHU: peXuma (PpUABTpaLUN
omnpeJeAsay IpoHunaeMoctn. Ilpm »rom mponn-
11aeMOCTDb BBICOKOITPOHNIIIA€MOI MOAeAN yMEeHBIIN-
2Aack, a PpaKTOp OCTaTOYHOTO CONPOTMBAEHNUS COCTa-

Bua 1.62. IlpoHmuiiaeMocTh HU3KOIPOHUIIaeMOI
MOJeAU U3MeHUAach He3HAaYUTEeAbHO.

B caeayromem 1iukae nepenag, AaBAeHUs yBeAU-
gnan 40 0.3 MIla 1 mponssoanan 3akauky padbodero
areHTa B TOM >Ke oObeMe I TOI >Ke [10CAeA0BaTeAb-
Hoctu. Ilocae BrIgep>KKM MOJeAeil B TedeHMe CYyTOK
B 3aKPBITOM COCTOSIHUMM BHOBbL OIIpeAeAsAUCh Ipo-
HUITaeMOCTHU HOPUCTON cpeAbl 10 Boje. PesyabTaTh
IIpUBOAATCS B Tabauiie 1.

ITocaeaHIOI0 MOPIMIO KOMIIO3UIIMOHHOM CMecHu
3akadaau npu nepenage gasaenus 0.4 Mlla, B koan-
gectBe 10% ot ob6bema mop mogean. Ilocae sroro
MOJeAM BHOBb 3aKPhIBAIOT C 000X KOHIIOB Ha CYTKH,
a 3aTeM OIIpeAeAsIOT IPOHUIIaeMOCTH 10 BOJe.

Kak BaAHO 13 pe3yAbTaTOB 9KCIIEPUMEHTOB, ITPU-
MeHeHIe KOMITO3UIIMOHHOTIO COCTaBa B AabopaTop-
HBIX YCAOBMAX MO3BOANUAO CHU3UTH IIPOHMUIIAEMOCTD
BBICOKOIIPOHMIIaeMOI MOJeAU B HeCKOAbKO pas,

Tabawmria 2
Omnpeaeaenne k09¢p puIieHTa BHITEeCHEHIISI IOCAe 3aKa9K KOMIIO3UIIMIOHHOM CYICTEeMBI
© Crerens m3pie- Crertens usBae- ITpupocr
5 YeHus HepTu k09pPu-
= geHUsI HePTU A0 3akauka TepMOAKTUBHBIX HOCAE 3AKAUKIL JieHTA
< 3aKaykl peareH- OAUMEPOB 0
ol TOB, Aea peareHToB, BBITECHEHIIS,
Z U A. eAa. %
1 0.56 Kommnosunmonsnast cucrema (30 %) 0.731 15.1
Kommnosunmonnast cucrema (10 %) — I muxa 0.682 13.2
2 0.55 Kommosnunmonnast cucrema (10 %) — I iuxa 0.734 18.4
Komnosnunmonnast cucrema (10 %) — I iuka 0.745 19.5
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COOTHOIIIeHI€ IIPOHUIIAeMOCTeN MOJeAel CHUBU-
a0och 40 2.31. DTO CBUAETEABCTBYET O 3HAYUTEAb-
HOM BBIpaBHU-BaHUU ITPOPUASI PUABTPALNU IIPU
IUKANIECKOM BO3AeVCTBUY KOMIIO3UIIMOHHON CMe-
cp10. Aas cpaBHEHMNS IIPOBOAMAACH 3aKauka B MOJe-
an 30 % KOMIO3MLMOHHON CMeCU B OAWMH IIpUeM
(omerT Nol). B Tom caydae 9pdpeKTUBHOCTE IIpoIec-
ca 3HAYMTeAbHO HIKe, a COOTHOIIEHUEe ITpOHUIIae-
MOCTeNn cocTtaBuao 4.94.

Ha caeayromem »rame MogeampoBaAu CAOUCTO-
HEOAHOPOJAHYIO IIOPUCTYIO Cpely U UccAelOBa-
AN TIporecc BeITecHeHM:sA HepTu. Bribop caomcro -
HEOAHOPOAHON MOAeAM C HaAUM4ueM IIPOHMIIaeMbIX
KOHTaKTUPYIOIIUX CA0€B IPOAUKTOBAH HeoOXoAu-
MOCTBIO IPUHATHUA BO BHIMaHIE II€PEeTOKOB MEXAY
IIPOCAOVIKaMM BHYTPY MOJEAN ITOPUCTON CPeABl.

ITopucrast cpega cocrosiaa U3 KBapIeBOTO
Iecka pasAndHbIX (ppaxumit. Mogeap HacblIalach
I11aCTOBOJ BOAON HpPU IIOCTOSHHOM Ileperiaje AaB-
aenus 0.025 MIla. DkcnepuMeHTH IIPOBOAUAUCD
npu temneparype 50 °C. 3aremM BOoga M3 Hopu-
CTOI CpeAbl BBITECHsAaCh HBIOTOHOBCKOI Hecl)Tmo.
ITpo1recc Bo3aelCTBUS IIPOBOANAN, KaK U B IIPEABI-
AyIIeM 1ccaeA0BaHNIL.
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B pesyasraTe mepepacmpeseleHms AaBA€HUIL B
IIOPUCTON Ccpeje, MeXAY CAOSIMU BO3HMKAIOT 3Ha-
KOIlepeMeHHbIe Ilepernagbl AdaBaeHnsA. [Ipm stom
CKOPOCTbh pacHpOCTpaHeHUs JaBA€HUsA B MalOIpo-
HIUIIa€éMOM C/A0€ HaMHOIO HIKE I, COOTBETCTBEHHO,
IIPOMCXOAUT yBeAUYeHNe KallMAASPHOI IIPOIUTKI
9TOTrO cA0s. B pesyabrare 9TOTO IIpoljecca yBeAU-
YUBaeTcd OXBAaT Ma/JOIPOHUIIAEMOIO CAOs BO3-
aeiicteyeM. [lo 3aBepmieHNm BpeMeHM BBIAEPKKU
yepe3 MoOJAeAb IPOAO0AXKAIOT HpPOKauMBaTh BOAY U
oIpeAeAsi0oT 00beM AOMOAHUTEABHO II0AYYeHHOI
HepTn. Pe3yabrarsl dKcIlepuMeHTa IpejCTaBAEHEI B
Tabamnie 2.

Kax BaHO 13 Tabauusl 2, B pe3yabTaTe HecTalu-
OHAPHOI 3aKa4K/ KOMIIO3UIIMOHHON CMeCH IPUPOCT
kodpPunuenrta HePpreoTdaun cocrasua 19.5 %. Aas
CpaBHEHMSI B IIEPBOM DKCIIePMMEHTaABHOM JCCAeAO-
BaHUM KOMIIO3UIIMOHHASI CMeCh 3aKauynBalach B OAUH
LMKA HIpU IIOCTOSIHHOM Ilepemage AasaeHus. llpwm
9TOM AOMOAHNUTEALHO ObLA0 TToaydeHo 15.1 % nedru.

TaxkuMm oOpa3oM, HecTalMOHapHas 3aKadyka KOM-
ITO3UIIMOHHON CUCTEMEI CIIOCOOCTBYeT BBIPaBHMU-
BaHMIO npoduas PuUAbTpalUM U 3HAUUTEABHOMY
AOOTMBIBY OCTaTOYHOI He(pTH.
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HecranmonapHoe BO3aelicTBIIe TePMOAKTUBHOMNI
NOAVMEPHOV KOMHO3MUIIMeN AAs rayOouMHHOTO
BbIpaBHMBaHUs Npoduasa GuabTpanmum

SLA. Aatudos
SOCAR, baxy, Asepbaiioxan

Pedepar

Pa3pa60TaHa TEeXHOAOTIUA BOSAeﬁ[CTBI/Iﬂ Ha He(l)THHyIO 3a4e>Xb C MCII0Ab30BaHNEM TepMO-
AKTUBHOU HO/U/IMepHOIV/I KOMITO3MIIUN. u]/[K/lI/I‘IeCKa}I 3aKa4dKa peareHra IIO3BOAsIE€T M3MEHITb
HaIlpaBJeHNe, CKOPOCTN IIOTOKa, CO34aBaThb HeCTallMOHapHbIE BOAHOO6paSHbIe AaBACHU. HO,ZI,
BAVAIHVIEM CMEHBI ITOAOJKUTEAbHBIX I OTpUILlaTeAbHBIX II€peI1ajg0B AaBA€HN B I11aCTe ITPOIMCXO-
AUT 11epepaciipejeaenne 11acToBbIX q)AIOI/I,ZI,OB, YMeHbIIeHNe KallnAASIPHBIX AaBAeHI/If/I 1 ITOCTY-
I1AeHue pa6oqero areHTa B He(l)TeHaCLIH_[eHHBIe MaAaoIlpoHMIIaeMbl€ 30HBI. BKCHepI/IMeHTaAbHO
YyCTaHOBAEHO, 4TO IIPM HeCTallllaHaAapHOM BOS,Z],eIZCTBI/H/I Hpe,ZI,AO)KeHHOIV/I KOMHOSI/ILU/I@ﬁ npounuc-
X04UT BbIpaBHMBaHNIE HpOCI)I/IA}I (I)I/IAI)TpaLU/II/I 3a cuer I'AY6I/IHH01"O IIPOHMKHOBEHISI KOMITIO311-
Oouy B IAacT M yBeAMYEHIL] (l)aKTopa OCTaTO4YHOTO COIIPOTMBAEHIL BI)ICOKOO6BO,Z],H€HHIJIX 30H.
BKCHepI/IMeHTaAbHO OHpe,ZI,e/leHHbIIV/I opupocT KOE)(l)(I)I/ILU/IeHTa BBITECHEHIS AA51 CAOUCTO-HEOA-
HOPO/HBIX I11aCTOB C HaAN4MeM IIepeTOKOB gocTturaet 19.5 %.

Katouegvte caoea: TepMoakTMBHasA IOAMMEpPHAas KOMIIO3ULN; HeCTaljIOHaApHOEe BO3Jeli-
CTBUE; ITIOTOK; KalUAASIPHOE JaBAeHIe; OOBOAHEHHEIE 30HBHI.

Siiziilma profilinin darinlikds hamarlasdirilmasi ii¢iin
termoaktiv polimer kompozisiya ils qeyri-stasionar tasir

Y.A. Latifov
SOCAR, Baki, Azarbaycan

Xiilasa

Neft yataqlarina termoaktiv polimer kompozisiyasinin istifadasi ile tasir texnologiyasi
islonmisdir. Reaktivin dovri vurulmas: axin istiqamatini, siiratini deyisdirmeye, qeyri-stasionar
dalgavari tozyiqlar yaratmaga imkan verir. Miisbat vo manfi tozyiq enmalorinin avezlonmasinin
tosiri altinda layda lay sularinin yerdayismolari, kapilyar tazyiqlorin azalmasi ve isci agentin
neftlo doymus asag kegiricilikli zonalara niifuz etmasi bas verir. Toklif olunan kompozisiya ilo
geyri-stasionar tesir zamani kompozisiyanin laya derinden niifuz etmasi vo yiiksak sulasmis
zonalarin qaliq miigqavimeat emsalinin artmasi hesabina siiziilma profilinin hamarlanmasi
eksperimentlar vasitosilo miiayyon edilmisdir. Axinlar olan tebaqsli geyri-bircins laylar {igiin
sixigdirma amsalinin eksperimental olaraq miisyyen edilmis artimi 19.5 % tagkil edir.

Agar sézlar: termoaktiv polimer kompozisiya; geyri-stasionar tasir; axin; kapilyar tazyigq;

sulagmis zonalar.
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NCITIOABb3OBAHME BMOAOI'MYECKHN AKTUBHBIX
PATEHTOB B METOAAX NMTHTEHCU®UKALI NN
AObbIUN HED®TU

C.Ax. P3aeBa
HWIIN «Hegpmezas», SOCAR, baxy, Asepbatidxar

The use of biologically active agents in the methods of intensification of oil production

S.J. Rzaeva

"OilGasScientificResearchProjekt” Institute, Socar, Baku, Azerbaijan

ABSTRACT

To increase the efficiency of microbiological methods, a method is proposed
to enhance oil recovery by pumping activated sludge with the addition of
10-15 % hydrocarbon-alkaline waste, which includes organic compounds
that provide additional nutrition for activated sludge microorganisms. It
was revealed that the addition of hydrocarbon-alkaline waste to activated
sludge promotes an increase in the pH medium and a decrease in surface

KEYWORDS
Microbiological impact;
oil recovery;
adaptation time;

gas formation;
reservoir model;
displacement factor.

tension. It has been experimentally established that when activated sludge
is injected with the addition of 10-15 % of hydrocarbon-alkaline waste, the
adaptation time of microorganisms decreases, the volume of generated gas
increases, and the increase in the displacement coefficient reaches 19 %.

e-mail: rsabina73@mail.ru
https://doi.org/10.53404/Sci.Petro.20210100004

IToBpimenne cremeHN u3BAedeHUs HepTU U3
HeAp 3a CYeT COBEPIICHCTBOBAHMA CyIIEeCTBYIOIINX
U CO34aHMs HOBBIX TEXHOAOTUYECKUX IPOLeCCOB
BO3A€eVICTBUS Ha I1AaCThI SIBAsSIeTCSI BaXKHeNIIen 3asa-
Jeil ypeAndeHus1 Hepreordaun. B mocaeanme roant
OCHOBHO€ BHMaHIe y/eA5eTCs IOBBIIIEHNIO 9P PexK-
TUBHOCTU METOAOB MHyTeM yAeIleBAeHUs PeareHTOB
U TeHepauMM HePTEBHITECHAIOMNX areHTOB HeIlo-
CpPeACTBEHHO B IIAacTe. B »Toil cBsA3M MUKpOOMOA0-
IMYeCKIe MeTOABI BO34EMCTBI Ha I11aCT, B KOTOPBIX
UCIIOAB3YIOTCSA ITOOOYHBIE TPOAYKTH IIPOMU3BOACTBA
U AOCTUTAeTCsI OAHOBPEMEHHOe KOMILAeKCHOEe BO3-
AeViCTBUEe HeCKOABKMX MeXaHU3MOB JOBBITeCHEeHUS
HeTH, ABASAIOTCA IPMOPUTETHBIM HaIlpaBAeHUEM
MHTeHCHPUKaIuM A00b19Y HePTH.

buorexnoaornm mnosbImeHUs HePTEOTAAuN I1Aa-
CTOB pa3AeAsiIOTCs Ha agbe rpynibl. Ilepsas rpynma
BK/AIOUaeT MeTOAbl, OCHOBAaHHbIE Ha 3aKauykKe B I14acT
MIPOAYKTOB, IIOAy4aeMBIX C ITOMOIIBIO MMUKPOOHOII
6morexnoaornu Ha mosepxHocTu 3eMan. Ko Bro-
POl TpyIlIle OTHOCATCS MEeTOABI, Oas3yMpylomuecs
Ha ITOAYYEeHUU TeX K€ BHITeCHSIOIIMX areHTOB IIPU
Ppas3BUTUM MUKPOOMOAOTMIECKNUX ITPOIIECCOB HEIlo-
cpeactBenHo B 1niaacte [1-3]. IlpeamourureanHoit
IpeACTaBAsIeTCS BTOpas TpyHIla MeTOAOB, pellaro-
n1ast KOMIIZ1eKC TeEXHOAOTUYeCKNX 3aJad, TaKMxX Kak:

-MIKpOOMOA0TIIeCKOe 3aBOAHEHIME I11acTOB C
BBOAOM TOABKO NUTaHUS (IUTAaTeAbHOE 3aBOAHEHNIE)
U KOMIIO3UIIUM IUTATeABHON Cpejbl C MUKpPOOpTa-
HU3MaMUu;

-MHUKpoOMoAorndeckas aerpajanms HePTU C
11eAbIO €€ AOBBITECHEHIS;

-A00bIYa TSKeABIX HedTell 1 OUTYMOB;

-usbupareabHas 3aKyllOpKa BBICOKOIIPOHMIIae-
MBIX 30H I1JacTa C I1eAbI0 YBeANYeHNs OXBaTa 3aBo-
AHEHIeM U UX pa3ANdHble KOMOMHaINy;

-O4YIICTKa TpuU3abOIHON 30HB AOOBIBAIOIIUX U
HarHeTaTeABHBIX CKBaXXMH C IeAbI0 YBeAMYEeHUS
IIPUTOKA U IPUEMUCTOCTI.

I[Ipy MuUKpoOMOAOIMIECKOM BO3AEMCTBUM Ha
HavYaAbHBIX 9TallaX pas3A0>KeHUs OpTaHMIeCKMX
BeIIeCTB B IIdacTe BeAyIlas poAb IPUHAAAEKUT
a®pOoOHBIM MUKPOOpTaHM3MaM, B TOM 4YINCAe YTAeBO-
AOPOAOKUCASIOMNM, KOTOpPbIe CIIOCOOHLI pa3aaraTh
YI1€BOAOPOABI, YTA€BOABl U APYTUE OpTaHNYecKue
COeAVMHEHN U «IIepepabaThIBaTh» VX B KOMIIOHEHTEI
MUKpOOHOI KaeTku. OAHOBpeMeHHO B IIpoIecce
Pa3A0KeHUsI MUKPOOPTaHMU3MBI BBIAEASIOT B OKPY-
JKaIOWyI0 Cpeldy NPOAYKTBl OKMCAEHMS — CIUPTH,
KICAOTH U Apyrue coedunenus. Ilocaeayromine
9TaIbl pa3A0KeH!Us OpTaHNYECKUX COeAVHEeHUII CBsI-
3aHBI, B OCHOBHOM, C aKTMBHOCTBIO aHa®pPOOHBIX
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MUKPOOPTaHNM3MOB 11 0Opa3OBaHIEM Ta3o0B.

Haumnnasn c cepeannn 80-x To40B Ha MECTOPOXK-
AeHnsax Asepbalig’KaHa BHeAPSIIOTCS pa3ANYHLIe
MonpuKauuy OMOTEeXHOAOTUI ITOBLIIIEHS HedTe-
OTAa4M, UCIIOAB3YIONNEe Pa3ANIHbIE OTXOAbI IIPOMU3-
BoAcTBa [4, 5]. lllupokoe npuMeHeHMe HallleA CII0CO0
3aKauky KOMIIO3UIIMM aKTMBHOIO IAa M MO/AOYHOM
CBIBOPOTKU. AKTUBHBIN ua (AVl), ncrioabsyeMslil B
KayecTBe MCTOYHMKA MUKPOOPTaHU3MOB, SABASETCS
orxogoM l'oBcaHMHCKON a®pocTaHIIUM, IOAyda-
eMBIM B pe3yabTaTe OYMCTKM IIPOU3BOACTBEHHBIX
1 OBITOBBIX CTOYHBIX BOJA. Moao4dHas CEIBOPOTKa
(MC) — 1oO0uHBIIT TPOAYKT MOAOYHO-KICAOTO IIPO-
U3BOACTBA, COAEPKUT BCe HEOOXOAVMEIE D/A€MEeHTEHI
MUTaHUA A4 Pa3ANMIHBIX TPYIIIT MUKPOOPTaHM3MOB.
Kak nokaspiBaeT mpakTuKa, MCII04Ab30BaHMe OTXOA0B
IIPOMU3BOACTBA B3aMeH HeAOCTYIIHBIX U AOPOTOCTOsI-
VX XMMIIECKUX peareHTOB SIBASIETCS ITepPCIIeKTUB-
HBIM HallpaBA€HMeM BO3AelCTBUs Ha I14acT C I1€AbI0
MOBBHIIIIEeHNsT HedTeoTdaun. Jcroap3osanne Maao-
LIEHHBIX ¥ pecypcocOeperalommux OTX040B, MMeIO-
VX He OTpaHUYeHHbIe PeCypChl, HOBHIIIaeT 3¢ Qek-
TUBHOCTh MeTOJa, a TakKKe peIaeTcsa Ipobaema
YTUAM3AUUN U YAYYIIEeHNS DKOAOTMYeCKOol obcra-
HOBKI pa3pabaTbIBaeMbIX MeCTOPOKAEHUIA.

DKcrnepuMeHTaalbHbBIE
o0cyXaeHNe pe3yabTaTOB

Kak mokasaam sKkcmepuMeHTaAbHble U ITPaKTH-
yecKMe IMCCAeAO0BAHMs, TeXHOAOTUSI BO3AEMCTBUS
Ha I14aCT KOMIIO3MIIMEeN, BKAIOYAIOILIell MOAOYHYIO
CBIBOPOTKY M aKTUBHBIN 1A AaeT JOCTaTOYHO BBICO-
Kue pesyaptaTthl. OgHaKo Kucaas cpeda MOAOYHOM
coiBopoTKU (pH 4-5) HeraTuBHO BAMsAET Ha CKOPOCTD
Pas3BUTHUA U pa3sMHOXKEHUSI MUKPOOPTaHU3MOB. Jas
YCKOpeHIsI IpOoIleccoB MeTaboaAm3Ma B KadecTbe

uccaeaoBaHMI u

o, MH/Mm
70 8.4 pH
60 ‘\ 1 - 8.2
:. - 8
50 1 <= - 7.8
40 - 7.6
30 2 | 74
20 - 7.2
- 7
10 - 6.8
0 T T T T 6.6
0 5 10 15 20
Vkino, %

Puc. 1. 3aBucHMOCTh TTOBEPXHOCTHOTO
HaTsDKeHMs (1) m mokasareast pH (2) oT
koHneHTpanyuu YIIIO B pacTBOpe
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IIMTaTeAbHON CpeAbl MBI MCIIOAL30BaAll PeareHT C
BBICOKMM BOAOPOAHEIM ITOKa3aTeAeM.

Aas  mosblmenns >PQPeKTUBHOCTU MUKPOOUO-
AOTUYECKMX METOAOB BO3JAENCTBUs Ha IAaCT WU
rmoncka 06oee geIIeBoii IO CpaBHEHMIO C MOAOYHOIT
CBIBOPOTKOJI NMUTaTeABHOV CpeAbl AAs MUKpPOOpTa-
HI3MOB aKTMBHOIO 1141a, B Aa00pPaTOPHBIX YCAOBUAX
IIPOBOAMANCL  MCCAEAOBAaHMSA C MCIOAL30BaHMU-
eM yIraeBoA0pOgHO-IeA04HOro orxoda (pH=9.2). B
COCTaB YyI4eBoA0pOAHO-Ilea0uHoTo oTXxoga (YHIO)
, mobouHoro mpogykra baxmnHckoro Hedremepe-
pabaTriBaomero 3asoga uM. 1. Aamesa, BXOAUT
KepocuH-AurpouHosas ppaxuusa (6.3-7.0 %), coan
Ha(TeHOBLIX K1cA0T (4.5-5.0 %), macaa (1.8-2.5 %) u
BoJa (ocraapHOe). Haamune coaeit HadpTeHOBBIX Kuc-
AOT B COCTaBe KOMITO3MIIMM CIIOCOOCTBYeT CHIIKe-
HIIO ITOBEPXHOCTHOTO HATSI>KeHNs. /leTKoycBosIieMbIe
OopraHmyecKkne CoeAMHeHUs YIA1eBOJ0POAHO-IIIeA0d-
HOTO 0TXxoJ4a, cocrapasiomniue 13-15 % obirero oo6b-
eMa, obOecreuymBaiOT IIMTATEAbHBIMIU BeIlleCTBAMIU
MUKPOOPTaHM3MBI aKTMBHOTO 114a M IpeJOTBpaiia-
€TCsl pe3Koe OKIMCAEHNE CPeABl.

Ha ocHoBe 2a00paTOpHBIX MCCA€J0BaHMII yCTa-
HOBJA€HO, 4YTO KOTJ4a B COCTaBe KyAbTYpaAbHBIX
KUAKOCTEI HeAOCTAaTOYHBIN OOBbEM OMOAOTHMYECKU
aKTUBHBIX peareHToB 445 BBeAEHHBIX B I11acT HeTe-
OKMCASIOIINX MUKPOOPTaHU3MOB, CyOCTpaTOM AAsd
HIUX CAYXUT YyTA€BOAOPOABI I1A1acCTOBON He(TH.
YuuteiBass ®TO pasdpaboTaHa TeXHOAOTHUs, OCHOBaH-
Has Ha 3aKayke B I11aCT KOMITO3MIINY, BKAIOYAIOIIYIO
YI1€BOA0POAHO-IIIe10IHOI OTXOA, B COCTaB KOTOPOI
BxoaiaT 13-15 % opranmyecknx coegunenuir. Ilpnu
AobaBKe yI1eBOAOPOAHO-IIEAO0YHOTO OTXOJa CKO-
POCTh Pa3BUTHUA M Pa3MHOXXEHNMS MUKPOOPraHMU3-
MOB yBeANYMBAETCSI.

Ha ocHoBe pe3yabTaToB McCCAe40BaHMII paspa-
6oTaH crIocOO MOBBLIIMIEHU:SI HepTeoTJauM I14acTa,
3aKAIYAMMINIICSI B 3aKauyke B I14aCT KOMIIO3UIINN,
COCTOSIIIEeN U3 aKTUBHOTO maa ¢ godaskon 10-15 %
YIAeBOAOPOAHO-IIIeA0YHOTO OTX04a [6]. B pesyan-
TaTe BO3AEMCTBMSA OOpasyIOTCsi MPOAYKTHI >KM3He-
AesATeABHOCTY MUKPOOPTaHM3MOB: Ta3bl, OpTaHU-
yecKkme KUCAOTH, crmpTh, O6mollABsI, Omomoan-
Mepel M Ap. l'eHepamms ykKasaHHBIX COeAVHEHUII
co3jaeT ONTHMaAbHBIE YCAOBMS AASl NPOTEKaHWA
AaABHEMINNX MUKPOOMOAOTMYECKUX IIPOIIECCOB B
naacre. O6pasosaHHbIe He(PTEBHITECHAIOIIE aTeHTH
CIIocOOCTBYIOT YMEHBIIEHNIO MeXX(a3HOTO HaTsKe-
HISI, PaCTBOPEHMIO KapOOHAaTHBIX IIeMeHTUPYIO-
IIVX TOPOA U Pa3A0>KeHMIO TAKeABIX KOMIIOHEHTOB
HeTM, YAYYIIAIOT CMa4MBAeMOCTh IIOPOA U T.A.
Bce ®Tm mpomeccel B COBOKYITHOCTM yBEAUYMBAIOT
HeTeoTAauy naacrta. Heorpanmuennsie pecypcsl u
AelleBN3Ha MCIOAB3YEMBIX peareHTOB - aKTMBHOTO
Mla U yIAeBOAOPOAHO-III€A0YHOTO OTX0Ja ITOBLIINIa-
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10T 9P PeKTUBHOCTH TPeAA0KEHHOIO crocoba.

DPPexTuBHOCTH criocoba MOATBEPKAeHa Pe3yab-
TaTaMI Aa0OPaTOPHBIX MCCAeAOBaHMII. Bamsanme
200aBKII Pa3ANIHON KOHIIEHTPALUM YIA1€BOAOPOA-
HO-IIIe10YHOTO OTXOJa K aKTMBHOMY uay Ha pH n
IIOBEPXHOCTHOE HaTsDKeHMe CMeCH Ha IpaHUIle C
BO34YyXOM ITOKa3aHO Ha puc.l.

Kak BMgHO M3 puCyHKa, C yBeAuMdeHMeM KOH-
LIeHTpanui YIaeBoA0POAHO-IIIEA0YHOTO OTXOJa B
aKTMBHOM I/e, 3HadeHMe IIOBePXHOCTHOIO HarTs-
KeHMsT cHmxKaetcs ¢ 63.8 a0 44.5 mH/m. A 3uaue-
HIfe IToKazaTeas pH ¢ yBeandeHMreM KOHIIEHTpaLUN
VIO yseanuusaercs ¢ 7.1 ao 8.2. Ilpu 3HayeHuUn
koHnenTpanyn YO seimre 15 % 3HaueHme nmosepx-
HOCTHOTO HaTsDKeHMsA 1 pH modytu He msMeHseTcs.

B 2abopaTopHbIX yCAOBMAX Ha anlIlapaTe 30HTreHa
U3y4eH IIpollecCc razoo0pa3oBaHMsA CMeCHU I11acTo-
BBIX PAIOMAO0B C 400aBKOV OMopeareHTOB. B KOAOHI
sartoansanck 40 ma HedpTn, 200 M4 111aCTOBOI BOADI,
150 M4 aKTMBHOTO MAa U pa3AMYHbIE KOHIIEHTpaI NI
yIr1€BOA0POAHO-IIIe109HOTO 0TX04a. A1 CpaBHEHN:
B IepBble ABe KOHTPOABHBIE KOADBI yI1€BOA0POA-
HO-III€eA0YHOI OTX0J4 He 400aBAsIeTCs, ICCAeA0BaHIIe
MIPOBOAMTCS C aKTUBHBIM MAOM U KOMIIO3MIIVIEN
aKTUBHOTO MJAa VM MOAOYHOM CHIBOPOTKM. KoaOHI
repMeTNYHO 3aKpBIBaANCh, 0Opa3oBaHHEBIN ra3 yepes
CTeKASHHBIE TPYOKM M 9AaCTUYHBI IIAQHT IIOCTY-
IMaad B ra3oCOOPHUK. DKCIIEPUMEHTEI IPOBOAUANCEH
B a®pOOHBIX YCAOBMAX, KOTOpbIe OOecredmBaAyCh
BO3AYIIHON MOAYIIKONI B Koa0e, T.e. cO34aBaAlCh
ycaoBus, 0AM3KME K YCAOBUAM MPU3a00MHON 30HBI
HarHeTaTeABHBIX CKBa’KMH. lIpoao0aXMTeABHOCTD
9KCIePUMEHTOB cocTaBasiaa 25 cyTok (Taba. 1).

Reservoir and
petroleum engineering

Kaxk Bugno n3 tadanusl, mpu gobaske 5 % YO
B pacTBOp BpeMs ajaNTallUM COCTaBAseT 12 cyToOK,
a KOoAM4ecTBO 0Opa30BaHHOTO ra3a yBeANYNBaeTCsd
40 520 ma. C nospimenueM KoHueHTpanumu YIITO
YCKOpsIeTCS ITpollecc ajdalTallii MUKPOOPraHN3MOB
U yBeAnumBaeTcs o0beM oOpasoBaHHOTO rasa. Ilpu
15 % aobaske YIIIO BpeMs aganrannum cocTaBAsieT 5
CYTOK, @ KOAMYECTBO TeHeppPOBaHHOTIO rasza 1365 ma.
ITocaeayomniee ypeamdeHue KoHeHTpauuu YO
OKa3bIBaeT He3HauNTeAbHOE BAVIHIE Ha IIPOJ0AKU-
TeABHOCTh ajanTaluyl MUKPOOPIaHMU3MOB I OODbeM
ITIO/Ay4eHHOTO rasa. Takmm obpasoMm, onmTumaabHasd
konnenTtpaunsa YO B pactsope cocrasaseT 15 %.

YBeanueHnue Tra3zooOpa3oBaHUA KOMIIO3UITUU
MO>KHO 0DOCHOBATh Tak>ke TeM, uTo godapka YIIIO k
pacTBoOpy cIIocoocTByeT yBeandeHnuio pH cpeasr, 9To
64arompuATHO OTpa’kaeTcs Ha PasBUTUN MUKPOOP-
ranusmoB. YIIIO sBasteTcss 40MMOAHUTEABHBIM HUTaA-
HIEM AASl YIA€BOAOPOAOKUCASIOMNUX OaKTepuil B
appoOHOIT cpee TpuU3aOOIHON 30HBI CKBa>KIHEI,
YTO TakKXe II0AOXKUTeAbHO BAMSIET Ha >KU3HeAes-
TeABHOCTh MUKPOOPTaHM3MOB ¥, COOTBETCTBEHHO,
yBeANYMBAETCSI KOANMIECTBO 0Opa3zoBaHHBIX IPOAYK-
TOB He(pTEBLITECHEHNA.

B xoHTpoabHEIX KO0aADax mpu gobaBke K Iida-
CTOBBIM (AIOMJAaM aKTMBHOIO MJAa M KOMIIO3UIIMNU
aKTMBHOTO Ja C MOAOYHOI CBIBOPOTKOII razoobpa-
30BaHIEe COCTAaBUAO, COOTBeTCTBeHHO, 360 1 544 M4,
a BpeMs aganTtanuu 14 m 2 cyTok.

BansHMe npea0KeHHON KOMITO3UIINIU Ha KOD¢-
¢umMeHT BBITECHEHNS 11CCA€40BaA0Ch Ha AMHEITHBIX
MoJeasx naacra. CxeMa 9KcCIIeprMeHTaABHON yCTa-
HOBKI ITOKa3aHa Ha pMUCYHKe 2. B mopucroit cpege,

Tabawnria 1
PesyabTaThl MccaeA0BaHMSI IIpoOIlecca ra3000pa3soBaHIs
No Koamnuaecrso Bpems Koamuaecrso
OILITa KomrionenTsr O1ocucTeMbl A00aBKI ajarTanui, 00pa3soBaHHOTO
YHIO, % CYTKI yorasa, MAa

KOHTPOb:

1 I1acToBas BoAa, HeTh - 14 360
AKTUBHBIN A
KOHTPOb!

2 I1acToBas BoAa, HeTh . 5 544
aKTMBHBIN 111 +MOA0YHas CHIBOPOTKA
AacToBas Boga, HepTh

3 71 BoAa, Hed) 5 12 520
akTuBHBIN 1A + YIIIO
aacrosast Boga, HepTh

4 A BoAa, 10 9 1090
aKTUBHBIN 114 + Y1
mAacTroBas Boaa, HepTh

5 41 BoAa, Hed) 15 5 1365
akTuBHBIN 1A + YIIIO
I11aCTOBAasI B HedTb

6 acrobaf 50Aa, He 20 4 1315
aKTUBHBIN 114 + Y1
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Puc. 3. 3aBucumocTh npupocrTa Koadp uu-
€HTa BbITECHCHMSI He(l)TI/I oT 00bemMa IIPpOKaYIKM
BOABI IIPU 3aKadKe B IOpUCTYyIO cpeay: 1-MC
nuAW;2-An5 % YIIO; 3 - AL n 10 % YIIO;

4- AN u15 % YIIO; 5 - AU u 20 % YIIIO

COCTOAIIEN M3 KBapILIeBOTO ITecKa, ITOCAe HachlIe-
HIUsI MOJeAell IILAaCTOBOM BOAOWM  OCYIIEeCTBASAU
BBITECHEHIE BOABl He(PTHIO IPU ITOCTOSIHHOM IIepe-
Iaje AaBAeHUs U TeMIepartype. B gaapHeitmem gas
co3jaHmus MoJeaell 0OBOAHEHHOIO Iilacta HePTh
BLITECHsAACh I11aCTOBOM BOAOM. 3aTeM B IIOPUCTYIO
cpedy 3aKaumMBaAlM KOMIO3MLNM OMOpeareHTOB, B
IepByI0 MOAeAb 3akaumpaayu Kommosunuio MC n
AW B cootHomenun 1:2, a B mocaeaymonjyue — KOM-
nosunun AV ¢ 200aBkoi1, cooTBeTcTBeHHO, 5, 10, 15
n 20 % YIIIO um MoaeAm 3aKpBIBaAVCh Ha II€PVIOA
agantanun (5 cyrok). Ilocae 3asepmienns nepuosa
ajanTaluy MOJeAU OTKPEIBAaAU UM depe3 HUX Ipo-
KauMBaAM I11acTOBYIO Boay. IIpomecc mpoaoakaan
AO TIOAyYeHMs Ha BBIXOAEe UMCTOI BOAEL.

Ha puc. 3 mokaszaHa 3aBuCHMOCTb KOO PUIIMeHTa
HepTeBBITECHEHN OT 00beMa 3aKadyaHHOTro pabouero
arenta. Kax BmanO u3 pucynka, npu gobaske 5 %
YIIO x Al smauenme mpupocrta KodpPuiueHTa
BBHITeCHeHUs cocTaBasgeT 8 %. (Kpusas 2) YBeandeHue
koamdecrsa YIIIO B pacrsope Omopearenta ao 10
% TPUBOANUT K PE3KOMY ABYKPaTHOMY ITOBBLIIIEHIIO
snagenust An (kpusas 3). [Ipu go6aske 15 % YIIO x
AW npupoct ko9dPumeHTa BEITeCHeHIs TPUHUMA-

eT MaKcuMaabHOe 3HadeHne, pasHoe 19 % (xpusas 4).
Taxoe 3HauMTEABHOE yBEAMYEHNE TPOUCXOANUT TaKKe
B pe3yaAbTaTe pPe3KOTrO YMEHBIIEeHNsS ITOBEePXHOCT-
HOTO HaTSIKeHMs OmopeareHTa npu godaske YIIO.
Jaabneiinee mosbpleHne koandecrtsa YIIIO B pac-
TBOpe OMopeareHTa CrloCOOCTByeT HaOOABIIIEMY yBe-
andeHnio kodgduumenra HedprepbTecHeHmus (15 %)
IIpU IIpOKaudke 40 3X 00BeMOB IOP I11aCTOBOI BOAEI
(xpuBas 5). OaHaKO KOHEUHBIIT IPUPOCT KOdPpPunm-
eHTa He()TeBBITeCHEHN IT0cAe 6-T1 00beMOB ITpOoKay-
KU I11aCTOBOV BOABI gocTturaeT 18 %.

AAas cpaBHeHMA B IIepBYIO MOJeAb 3aKadmBaslach
komnosunuss MC n AV (xpusas 1). Kak Buano us
PUCYHKa, y>Xe IpM IpOKadyke OAHOTO oObeMa Iop
BOABI KOD(PUIINEHT BLITECHEHMS AOCTUTaeT MaKCU-
MaAbHOIO 3HAYEHNsI. DTO MOXKHO OOBSICHUTH HU3KUM
BpeMeHeM aJjallTaluy MUKPOOPTaHM3MOB K YCAO-
BusAM cpeabl. Ho mpm aaapHelinien mpokayke BOABI
TeMI yBeAndeHNs Koo PpuinenTa HeQpTeBHITECHEHII
CHIKAeTCsl M IIPU IIeCTUKPaTHOM oObeMe MPOKaIKI
I11aCTOBOIT BOABI 3HaYeHne An cocraBaseT 14 %.

Taxknm obpasom, zakauka xommosunum All c
A06asxoi1 10-15 % YIIO mossoaseT ypeANInTh KOHEY-
HbII1 KOdPPunueHT spitecHeHns HePptr 40 19 %.

BriBoabr
1. IlpeaaoxeH crmoco® MUKpOOMOAOTMYIECKOTO IOBHIIIEHNST HepTeoTAauM I11acTa ImIyTeM
3aKaukll B KadyecTBe MCTOYHNMKA MUKPOOPraHM3MOB - aKTMBHOIO IJAa, a B KadyecTse CyOCTpa-

Ta 4451 HUX -

yraeso40poAHO-1I€A09YHOIO 0TX044a, B COCTaB KOTOPOIO BXOAAT OpraHMNYeCcKue

COeAVHEHNSI, ABASIONINEeCS AOTIOAHNUTEABHBIM IINTaHNEM A4S MUKPOOPTaHU3MOB.

2. /JobaBKa yr1eBo40pOAHO -IIIe109YHOTO OTXO0Aa B KOMIIO3MIINIO CIIOCOOCTBYeT yBeaunde-
HIMIO pH cpeas! 1 yMeHDbITIEeHNIO TOBEPXHOCTHOTO HATSKEHMA.

3. DKcnepmMeHTaAbHO YCTaHOBAEHO, 4TO Ipu AoOasKe 10-15 % yraeBo40poAHO - I1€109HOTO
OTXOZa YMeHBIIIaeTCsl BpeMsl ajallTallii MUKPOOPTaHI3MOB, YBeANINBaeTCsl 00beM 0Opa3oBaHHO-
ro rasa, a HpupocT Kosdppunmenra BLITeCHeHMs gocturaeT 19 %
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Mcnoab3oBanne O01M0aA0TM4YecKy aKTYUBHBIX pareHTOB
B MeTOJaxX MHTeHcupUKam 400brdmu HepTH

C.Ax. P3aeBa
HUWIIN «Hegmezas», SOCAR, baxy, Asepbatioxar

Pedepar

Aas  mospimeHnst 9P@PeKTUBHOCTY MUKPOOMOAOTUYECKUX MeTOAOB IIPeJA0KeH CII0cob
ITOBBIIIIEHNT HepTeOTAauM I11acTa IIyTeM 3aKadyKM aKTMBHOTO Maa ¢ gobaskoit 10-15 % yrae-
BOAOPOAHO-IIIEA0YHOTO OTX0J4a, B COCTaB KOTOPOTO BXOAAT OpTaHMYecKue COeAVHEeHNs, SBAI-
Iomyecs AOIMOAHUTEeABHBIM IUTaHNEM A4S MUKPOOPIaHM3MOB aKTMBHOTO 14a. BrlABaeHO, 9TO
Aob6aBKa yraeBoA0pOAHO -IeA0YHOTO OTX0Aa K aKTMBHOMY 1Ay CIIOCOOCTBYeT yBeandeHnio pH
CpeAbl U YMEHBIIEHNIO ITOBEPXHOCTHOTO HATSI’KeHUs. DKCIIepUMeHTaAbHO YCTaHOBAEHO, 4TO
IIpU 3aKauKe aKTUBHOTO MAa ¢ g06aBKoit 10-15 % yraeBo40po4HO - IIIeA0YHOTO OTXOAa YMEHbD-
I1aeTcs BpeMs ajalTallyl MUKPOOPraHM3MOB, YBeAN4IBaeTcss o0beM 0Opa3OBaHHOTO Tasa, a
npupoct kKoopPuiinenTa BuITecHeHUs gocturaet 19 %.

Katoueevte caosa: Muxpobmoaornieckoe Bosaelictsue; HedpTeoTsada; BpeMs ajallTaljuu;
rasoobpaszoBaHIe; MOAeAb I11acTa; KOOPPUIIMEHT BHITeCHEHN .

Neft hasilatinin intensivlasdirilmasi metodlarinda
bioloji aktiv reagentlarin istifadasi

S.C. Rzayeva
"Neftqazelmitadgiqatlayiha” Institutu, SOCAR, Baki, Azarbaycan

Xiilasa

Moagqalada mikrobioloji metodlarin effektivliyinin artirilmasi maqsadile aktiv lile torkibinda
aktiv lil mikroorqanizmlari {i¢lin slave qida olan iizvi birlegsmslerin oldugu karbohidrogen-
gelovi tullantilarindan 10-15 % slava edilorak laya vurulmasi toklif olunmusdur. Gostorilmisdir
ki, aktivlesdirilmis lile karbohidrogen-qolavi tullantisinin slave edilmasi miihitin pH
seviyyasinin artmasina va sathi garginliyin azalmasina sabab olur. Eksperimentlar vasitasila
miisyyen edilmigdir ki, aktiv lil 10-15 % karbohidrogen-qalevi tullantis1 slave edilmakle
vurulduqda mikroorqanizmlsrin adaptasiya miiddeti azalir, qazin amale golma hacmi artir,
sixigsdirma amsalinin artimi isa 19 % -a ¢atir.

Acgar sézlar: mikrobioloji tasir; neftverimi; adaptasiya miiddasti; qazemslagalms; lay modeli;
sixisdirma amsali.
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PA3PABOTKA HOBbBIX METOA0OB KOHTPO/51
HAA BO3AEMNCTBUEM HA ITPOAYKTUBHBIE ITAACTBI HA ITPUMEPE
MECTOPOXAEHUS "HEDT AAIIIAAPHI"

X.M. U6parumos, H.I. I'y

cenmHoBa, A.A. 'aaxues

HWIIN «Hegpmezas», SOCAR, baxy, Asepbatidxar

Development of new controlling methods for the impact on the productive formation for "Neft Dashlary’

oilfield
Kh.M. Ibrahimov, N.I. Huseynova, A.A. Hajiyev

«OilGasScientificResearchProject», SOCAR, Baku, Azerbaijan

ABSTRACT

The article are showed the theoretical, laboratory-experimental and field studies
results, which related with the developing and using of the new approaches
for determining the injected water moving direction and distribution in the
productive formation. The researching results were tested at the oilfield "Neft
Dashlary" (X horizon). In the selected area of the oilfield "Neft Dashlary", the

KEYWORDS
diagnostics, filtration;
monitoring; streamlines;
oil recovery;

tracer; impact;
productive formations

benefit from the calculation method using amounted to 62.9 thousand manats.

e-mail: Khidir.Ibrahimov@socar.az
https://doi.org/10.53404/Sci.Petro.20210100005

BBeaenue

Konrtpoas Haa pas3zpab®oTKONl HPOAYKTUBHBIX
[11aCTOB IpeAycMaTpuBaeT HeIPepLIBHBIN cOOp I
aHaAM3 JaHHBIX O paclipejeAeHUN 3aKadMBaeMoil
SKIAKOCTU B IIAacTaX DKCIAyaTHPYyeMOTo OOBbeKTa.
ToabKO IIpU 4ETKO OpPraHM30BaHHOM KOHTpOAE Haj
pacrpeseaeHneM I1AaCTOBOM >KUAKOCTU BO3MOXK-
HO CBOEBpeMeHHOe IIPUHATHE pelleHUuil 10 Iieae-
HallpaBA€HHOMY PeryAupoOBaHUIO IIpollecca Iiepe-
MeIlleH!sI MAaCTOBBIX (PAIOUAOB IPU ITPOBEAEHUN
MEepONPUATUN IO BO3AEMCTBUIO Ha ILAACT C L[€AbIO
MTOBBIIIEHs HePpTeOT4au.

B aanHOIT cTaThe mHpeacTaBAeHBl pe3yAbTaThl
Hay4HO-ITPaKTMYeCKMX UCCAe40BaHUI, B XOAe KOTO-
pHIX OblAM pa3paboTaHBl KaK TeopeTudecKue pac-
YyeTHble, TaK U IpaKTU4YeCKue MeTOAbl, UCII0Ab3ye-
Mble A5 BU3yaAU3allM paclpejeAeHus 111acTOBO
KUAKOCTU M OIlpejeAeHNs HallpaBAeHUs U CKOpPO-
CTU ABUKEHUS BOABI, 3aKauylMBaeMO B I1AacCT.

Pabora Haa r1OoCTaBAEHHOI 3a4a4ell Beaach B Tpex
HaIlpaBAeHUSIX:

1. Cosganme rmagpoAMHAMUYIECKON MOAEaAN C
yd4eTOoM oOObema A0ObBIBaeMOV 1 3aKadMBaeMOJ
B IIA4aCT XMUAKOCTM Ha Bbld€A€HHOM AAsl MICCAe-
AOBAHNA yJacTKe MeCTOPOXAeHWs (pacueTHBIN
II0AXO0A).

,Z',A}I KOHTpPOA 3a BOS,Z!,QIZCTBI/IGM Ha IIpOAYyKTUB-
HBIII TAaCT MEeCTOPpO>KAeHNs B YCAOBUSIX WMHTEP-

depeHIIUM CKBaXXUH IIpeja0>KeHa DKOHOMIYECKN
9 PeKkTuBHAs DKCIIpecc-MeToAMKa pacueTa U BU3Y-
aAuM3anuy pacrnpejeleHNMs TeKyIMX 3HauyeHUN
TMAPOAMHAMUYECKUX ITapaMeTpOB pacrpejeeHns
KMAKOCTM KaK B I1eA0OM IIO IIAacCTy, TakK M Ha BBIJe-
AeHHOM AAs BO3JEICTBUA ydacTKe. B xoge perme-
HIS TIOCTaBAEHHOM 3aJaduy IPOBOAUTCA 0OpaboTKa
pe3yabTaToB HaOAIOAEHMS 3a TEKYI[UMU 3HaUyeHIsI-
MU 4e0UTOB CKBaKIH Ha pacCMaTpUBaeMOM y4dacTKe
6e3 40TI0AHNTEABHOI (KOAMYecTBeHHON) nHdpopma-
uum o cpoiictsax obvexTa. Ilpu »TOM Tpeamnoaara-
eTCs, 4TO B 30He PUAbTpa CKBaXKUH paclipejeleHne
IIOTOKa >KUAKOCTM NMeeT paAMaAbHO-AUHEeIHBIN
xapakrep. ITo pesyapTatam HaOAIOAeHMII Haj IpU-
eMICTOCTBIO HarHeTaTeAbHBIX CKBa>KMH U 00BOAHEeH-
HOCTBIO TPOAYKIIMM AOOBIBAIOIINX CKBa’KMH OIlpe-
AeASIOTCA cAeayiomue (UABTPAIMOHHBIE Xapak-
TEePUCTUKU paclpejeseHns I11acTOBOM KMAKOCTI:
3HayeHNs (QYHKIIMI TOKa, IOTEHIINAAOB, MOAYAS
NPOM3BOAHON (YHKIIMYM KOMILAEKCHOTO IIOTEHIIV-
aza M MX rpagumeHToB. /As peleHus IOCTaBAeH-
HOIl 3a4a4l MCII0Ab30BAACI MeTOJ CeTOYHOI pery-
AAPU3AINY TIOCTPOEHNUs IPUOAMKEHHOTO pere-
HIs HEKOPPEeKTHO IIOCTaBAEeHHBIX OOpaTHBIX 3alad.
[IpaBOMOYHOCTL MCIIOAB30BAHUS AAHHOIO II0AX04a
obocHoBaHa B paborax [1-6]. Pemenne noaydeno Ha
OCHOBe COOTHOIIEHUIT TeOpUM KOMIIAEKCHBIX Iepe-
MEHHBIX U TIpMMeHeHNUs IPUHIUIIA CyTIePIIO3UIIUA.
PacripejeaeHue BhIIIeIIepeuNCA€HHBIX TUAPOAVHA-
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Puc. 1. KaTtaaor o6pa3iios Tpaccepa
pa3anmyHOV KOHIIeHTPaIll.
a) 2a00paTOPHEI;
0) maauTpa M3MeHEeHN IIBeTa

MHIYEeCKIX IapaMeTpOB Ha OIlpe/e/leHHBII MOMEHT
BpeMeH! ONpeeAsIOTCA KaK TEH30PHl pa3MepPHOCTH
nxm, r4e n — KOAMYeCTBO y310B pa3bueHNs BooO-
pakaeMOI CeTKM, HaAOXXEeHHOJM Ha Yy4acTOK, IO
oc OX, m - KOAMYECTBO y340B pa3OMeHUs B CeTKe
no ocu OV. i=l,...Kk — KOAMYECTBO AEMCTBYIOIIUX
CKBa’XIH Ha BBIA€A€HHOM AAS MCCAeAO0BaHNs ydacT-
Ke MeCTOpoXAeHmA. AAs MpoBeAeHUs pacdeToB I
BU3yaAu3allMll pe3yAbTaToB Oblaa co3jaHa IIpO-
rpaMMa, peaansyeMas B MHTePaKTUBHON MHXKeHep-
noiut cucreme "MATLAB"[1, 7].

IIpeaa0>KeHHBINT TI0AXOJ IIO3BOASET IOAYYNUTD
KapTy OAHOMOMEHTHOIO pacipeeleHns1 puabTpa-
LIVIOHHBIX IIOTOKOB I11aCTOBOM JKMAKOCTH (Tu1a GpoTo-
rpadguu, GUKCUPYIOIIel 0AMH MOMEHT U3 XXI3HU) Ha
BBIJ€A€HHOM y4acTKe I11acTa C y9eToM MHTepdepeH-
LM BCeX CKBa>KMH Ha BBIAE/A€HHOM ydacTKe.

2. PaspabGoTka MmOAXOAsIIIEro XMMWUYECKOIO
coCTaBa AA4sl BBeACHMA B 3aKauMBaeMyIO B IIPO-
AYKTUBHBIVI I11aCT BOAY C II€AbIO ONpeaeaeHs
XapakTepa pacupejeaeHNs M HaIpaBAeHUsI ABU-
JKeHWs I1AaCTOBOV BOABI B MeXKCKBa>XMTHHOM ITpO-
CTpaHCTBe I1AacTa Ha pacCMaTpMBaeMOM MeCTO-
poXxaeHuu (TpaccepHLIV HOAXOA).

brran mposeseHsl aabopaTopHBIe UCCAeA0BaHNS
o MmoAOOpYy IOAXOASIIEro AAsl MCIIOAB30BaHI
B IPOMBEICAOBBIX YCAOBUSIX COCTaBa MHAMKATOpa.
VcnpIThIBaA10Ch HECKOABKO TUIIOB BeIeCcTB, OKpallu-
BaIOIMX BOAY M OOHapy>KMBAaIOIIMX IIBET B AI000M
THUIIe BOABI (IIPeCHOI, MOPCKOI U IIAaCTOBOIN) IpU
MUHMMaAbHOW NAOTHOCTU. Bemectsa mnposep:-
AMCh Ha YCTOMYMBOCTH K arpecCUBHON ILAaCTOBON
cpede, pacTBOPUMOCTL B BOA€ M HEPacTBOPUMOCTD
B He(TH, MHEPTHOCTh K MOHAM I11aCTOBOI KMAKO-
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CTHU, OTCYTCTBUE COPOLIMM IIPU KOHTAKTe C TOPHBIMU
nopogamu. K HoBoMy MHAMKATOPY NPeAbABASIOTCS
caeayomue TpeOGOBaHUA: C OAHOI CTOPOHEI, OH
He AO/AXEeH yBeAUuuBaTh IAOTHOCTb M BA3KOCTD
JKMAKOCTH, B35TOM B KauecTBe pabouero areHra, C
APYTOIl CTOPOHBI HeOOXOAMMO, 4TOOBI OH OOpa3o-
BbIBaA MOAEKYASPHBIVI pacTBOP C BOAOV, KOTOPBINI
He pasaaraeTcsi B yCAOBMsX Iaacta. Takske BakHO,
9TOOBI MHAUKATOpP, A00aBAsIeMBIl B 3aKaulBaeMyIO
B I11aCT BOAY, A€TKO TOTOBMACS U3 CYIeCTBYIOIEro
AOCTYITHOTO XMMIYeCKOTO npoaykra. Kontpoas Hag,
KOHIIeHTpalnell MHAMKAaTOpa B A00BIBaeMoOil BoJe
II03BOASIeT MOAYYUTh MHPOPMAOMIO O CKOPOCTHU
puarTpanun n nponnIiaeMocTu GA0uJa B r1iacTe.

Ha ocnoBe mposegeHHBIX 2a00paTOpPHO-DKCIIe-
PMMEHTaABHBIX MCCAEAOBaHUI OblLA BHIOpaH HOBBIN
TpaccepHbIil peareHT U M3y4YeHBl €TI0 pacTBOPHI B
IIpecHOl, I1AacTOBOM M Mopckoit Boge. Tpaccep
He I10Ka3aA 3HaYUTeAbHOTO M3MEHEeHMs I1AOTHOCTU
BOABI, B KOTOPYIO OH A400aBAsACs.

Taxoxe OblLAM TIpOBeJeHBI MCCA€JOBAaHUSA IO
oIpeJe/eHNIO MIHIMAaAbHO HeOOXOAMMOT KOHIIeH-
Tpalluu MHAMKATOPa B BOAe, 3aKaulBaeMoOIl B I14acT.
Ilo obOpasmaM pacTBOpPOB pa3AMYHON KOHIIEHTpa-
uuy OBIA COCTaBA€H IIBETOBON KaTaaoI, IT03BOAs-
IOINUI oNpeAeAUTh KOHIIEHTpalMI0 MHAMKATOpa B
BOJe II0 IaAuTpe u3MeHeHusA npera (puc.l). B xoze
MccaeA0BaHUI OBLIO YCTAaHOB/AEHO, YTO B I11aCTOBBIX
YCAOBMAX MHAMKATOpP He pa3laraeTcsi M He I10A-
Bep>KeH ceAMMEeHTalliM, C TedyeHUeM BPeMeHM He
Ha0AI0AaeTCsl HMKaKMX M3MeHeHMIT (PU3NMIeCKUX U
XMMMYECKNX CBONCTB Tpaccepa.

3. labopaTOopHO-9KCIIepMMeHTaAbHble U IPO-
MBICA0OBBIE 1ICCAeAOBAaHUA IIPOBEAeHHDIE C [IeAbIO0
CpaBHeHMNs pe3yabTaTOB pacdeTHOIO M Tpaccep-
HOTO II0AX0Jaa.

A5l cpaBHUTEABHOTO aHaAM3a pe3yAbTaTOB pac-
YeTHOTO U TPacCepHOTO MOAXOAa K MCCAeA0BaHUIM
nepepacipejeAeHus] 3akaulBaeMOl BOABI B MeX-
CKBa>XMMHHOM IIPOCTPaHCTBe B AabopaTOpHO-DKCIIe-
PMMEHTaABHBIX YCAOBUAX, Oblaa BbIOpaHa 5-TOued-
Hasli MOAeAb ydacTKa IPOAYKTUBHOTO TOPU3OHTA.
Mogaeap naacra Oblaa 3allOAHEHa MECKOM pPa3HBIX
¢paxouit. Ilopucras cpeaa, co3jaHHas B MoOJe-
AV HacHIIIleHa CMeChIO I11acTOBOM BOABI U HepTH.
AAsl AOCTVKEHMUS! YCTaHOBUBIIENCS (PUABTpanuu
II0 BCeM AOOBIBAIOIIMM CKBa’kXMHaM IPOBOAMAOCH
BBITECHEHME I11acTOBOrO (aionga MOPCKOI BOAOIL.
ITpnu ®TOM BCe CKBa>kKMHBI NIPOAYIIMPOBAAN Pa3HbIN
006BbeM SKMAKOCTH, YTO yKas3hlBalO Ha HEOAHOPOJ-
HOe pacnpejeleHne NpoHunaeMmoctu B mogean. I'lo
3aBepIlleHU IT0ATOTOBUTEABHOIO 9Talla Oblaa ompe-
AeJdeHa OCTaTOYHasl He(TeHAaCHIeHHOCTh U BOAO-
IIPOHUIIaeMOCTh MoJean. brran onpeseaens aedu-
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TBI CKBaXKMH NP PUKCUPOBAHHOM OObeMe 3aKauKu
BOABI O€3 TpaccepHBIX 400aBOK.

OcHosppIBasicy Ha MHGOpMaNuM, MOAyIeHHON Ha
Haya/lbHOM 9TaIle 9KCIIePUMEHTa, C MCIIOAb30Ba-
HIIEM IIPeAJA0>KeHHOTO pacyeTHOrO MeToja Onlan
oIpeJeZeHBl TPaeKTOPMsA, CKOPOCTh M HallpaBae-
HIIe ABVDKEHIS KMAKOCTH, 3aKadlBaeMOIil B MOJAeAb
IlacTa, BU3yaAM3MPOBAHBI XapaKTePUCTUKU pac-
npedeaenus GUAbTPAIMOHHOTO IIOTOKa B 5-TOYed-
HOIT MOJeAN I11acTa, pacCIUTaHO BpeM:I, HeoOXoAu-
MoOe 445 TOTO, 4TOOBl (PAIOUA, OT HarHeTaTeAbLHO
CKBa>kIMHBI AOCTUT A00BIBaIOIeil cKBakmHbl. 1locae
MMOAy4eHNUs] pacUyeTHBIX 3HaUYeHNUI OblA HadaT 9KC-
IIepUMeHT C NCIO0Ab30BaHMEM HOBOTO Tpaccepa.
HeoOX0AMMBIiT 445 MCIIOAB30BaHUS B DKCIIEPUMEH-
Te 00BEM TpacCepHOTO pacTBOpa OBIA ITOATOTOBAEH
UCX0AS U3 Pa3MepoB MoJean. B Moaean Obla BBedeH
pacTtBop MHAMKaTOpa B MOpckoit Boje. [Tocae sToro
AAsI BBITECHEHUs TPacCepHOTO pacTBOpa B CTOPOHY
AOOBIBAIOIIIMX CKBa)KUH, B MOAeAb Oblia BO30OHOB-
JeHa 3aKauKa MOPCKOI Boasl. Lleapio mposogumoro
9KCIepuMeHTa ObLA0 (UKCAINs BpeMeHU, 3a KOTO-
poe 3akayaHHas OTOpPOYKa M3 TPacCepHOIO pacTBO-
pa, AOCTUTHET KaKAOM M3 4YeThIpeX A00BIBaIOIIIX
CKBaXXMH ¥ KOTJa KOHILIEHTpalus MHAMKaTopa B
200BIBaeMOIT BOJe CHU3UTCS 40 HYA.

Apyroit 11eApI0 MCCAeAO0BaHMA OBIAO BBISACHUTE,
agcopOmpyerca AM MHAUKATOP Ha IIOBEPXHOCTH
opoAsl, 0641a4aeT AN OH CIIOCOOHOCTHIO ITOAHOCTBIO
BBIMBIBATBCSI M3 ITOPOBOTO IIPOCTPaHCTBA M KaKOI
ob6beM MocaeAyIOmIell 3aKadkyM BOJABI HEOOXOAUM
AAsl TIOAHOV TIPOMBIBKM BBE€JEHHOTO MHAMKaTOpa.
Aas »Toro obbveM pabodero areHTa, IOAYIEHHOTO
U3 KaXKA0M M3 A0OBIBAIOIINX CKBa>KIMH 3aMepsIACs C
11e1bI0 I10CAeAYIONIeTO CpaBHEeHN:A ¢ 0OBEMOM 3aKa-
9aHHOTO pacTBOpa.

B aabGopatopum 6p110 mpoBedeHa cepus  DKC-
repuMeHTOB. KakAbIil pas, Korga IpoBOAMACS DKC-
IIepMMeHT, IIpaBlMAa IIpOBeJeHMs DKCIepUMeEHTa
YTOUYHSANCE, TEM CaMBIM OTpabaTbIBadach MeTOAMKaA
MIpOBeAeHNs IIAaHUPYEMOTO IIPOMBICAOBOTIO DKC-
repuMeHTa. PesyabraThl, 1oaydeHHble B X04e 1a0o0-
PpaTOpPHOTO DKCIIepUMeHTa, MOATBePANAN AOCTOBEP-
HOCTb Pe3yAbTaToOB pacyera.

Ha ocHoBe pe3yabTaToB TeOpeTHYeCcKMUX U Aado-
paToOpHO-DKCIIepUMEHTaAbBHBIX MCCAeA0BaHUI Oblla
paspaboTaHa TEeXHOAOTUs IMPOBEAEHMUS pPacdeTHBIX
U TpacCepHHIX MCCAeJ0BaHMII TEKYIero COCTOSHIS
MIPOAYKTUBHOIO II1acTa B IIPOMBICAOBEIX YCAOBU-
sax. brlaa mpeasoskeHa TeXHOAOTHUs OIIpeAeAeHNs
OIITMMAaABHOTO Pacxoja HOBOTO TPacCepHOTro Belle-
CTBa AAs HarHeTaHUs B IIAacT M cXeMa IIpoOBe-
AeHNA JCCAeAO0BaHMA B IIPOMBICAOBBIX YCAOBUSIX.
Ha spiOpanHOM yuacTke Mectopoxgenms «Hedr
Aamaaper» (X ropmsoHT)) OBLA IOBeAeH ITPOMBIC-
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Puc. 2. 5-Toyeunas Moaeab ydacTKa
MIPOAYKTUBHOIO TOPMU30HTA

AOBBIN DKCIIEpUMEHT, HaHpaBAeHHbIﬁ Ha IIpoOBep-
Ky AOCTOBEpPHOCTN IIpeaBapnUTeAbHO OIIpeAeACeHHbIX
pacueTHbIX 3HaUYeHUN ITMApOAVMHAMMYECKIUX IIapa-
METpOB N HallpaBA€HM: ITOTOKa BOABI 3aKadlBae-
MOTIO B HarHeTaTeAbHBIe CKBa>KMHBI. Pabora IIpOBO-
Ariaacb B COOTBETCTBUI C YTBEP XKACHHLIM IIAaHOM

Mectopoxaenne "HepTt damaapwr”
Kapra pazpaborku X ropmsonTa
Crpykrypa X ropu3oHTa 110 KpOBAae
MacmTab 1:10000
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YcaoBHble 0003HaUYEHWST:
o - 3KCH11yaTaI_II/IOHHI)Ie CKBa’XVMHBbI
'¢" - HarHeTaTeAbHbI€ CKBa’XVMHBDbI
BosspameHnHble CKBaKVHBI:
& - 10 OOBOAHEHHOCTI
$ = II10 TeXHNYEeCKIUM HPI/I‘II/IHaM
- = I3 HaTHEeTaTeAbHBbBIX

Puc. 3. Kapra pa3spaboTku MeCTOPOXAEeHMsI
“HedpTt Aamaapsr ”(Xropm3oHT)
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Puc. 4. Pacipeaeaenne sHadeHMIT pUAb-
TPaIMIOHHBIX XapaKTepPUCTUK 3aKauMBaeMO
BOABI Ha BBIAE€1€HHOM y4JacTKe MeCTOPOX-
aenns "Hedpt damaapsr "(10 ropm3oHT)

a) AMHUM TOKa; 0) 9KBUIIOTEHIMAaAbHbIE
AVIHUV; B) MOAYAb CKOPOCTY PpUABTPaLINA

paboTel U IIOAOXEHMSAMHU pPa3padOTaHHOIO CTaH-
aapra npeanpustus MC 1669347-15-2010. (HUP
2018.H.23.2018).

Ha BrigeaeHHOM 4451 MccAeA0BaHMs ydacTKe pac-
rmoaaraAuch 3 CKBa>KMHBI: 1 HarHeraTeAbHasl CKBa-
kxmHa (Ne 2126) u 2 »KcnayaTallMOHHbIE CKBa>KVHBI
(No 1943 n Ne 2343) (puc. 2). Ilepea Hauaa0M UCIIBI-
TaHUsA B IIPOMBICAOBBIX YCAOBMAX OBIA IpOBeAeH
npeABapUTeAbHBINI aHAAU3 TUAPOAMHAMUYIECKOTO
COCTOSIHMSI MPOAYKTMBHOIO II1acTa B BLIOpaHHOI
30He. AHaANM3 NPOBOANACSA Ha OCHOBE MCII0Ab30Ba-
HUs IIPeAA0KeHHON MeTOAMKM pacdeTa, HIpuUMe-
HEHHOM K JaHHBIM PeryAsipHO M3MepsieMbIX ITOKa-
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sareaeit Hepreso00pran. CoraacHo pazpaboTaHHOMY
aATOPUTMY, OBLAYM pacCYMTAHBI ¥ BU3yaAU3VPOBaHEI
B BIIAe KapT cAeAyIOlIye IToKa3aTeAl, XapaKTepu3ay-
1omue GUAbTpannIo 3aKaunBaeMoil BOABL, HepTU I B
I1eA0M I11aCTOBOM XXMAKOCTU B I11aCTe Ha BBIAe/AeH-
HOM y4acTKe MeCTOpOXAeHuUs (puc. 4):

1) Texymee pacrpeseaenne QyHKINUIT TOKa;

2) Texymiee pacrpeaeaenne GyHKINI TOTeHIAAA;

3) Pacnpegesenue mMoayast QyHKIIMU CKOPOCTU
I1AaCTOBOM XMAKOCTHU;

C ydyetroMm mHTepdepeHnuM CKBa>KMH ¥ HEOAHO-
POAHOCTU I1AacTa pacdeTHBIM ITyTeM OBIAM OIIpeJe-
JAeHa TpaeKTOpMs ABUKEHHUs I11acTOBOTO (aronia
OT HarHeTaTeAbHON CKBa>XXMHBI K DKCIIAyaTallVIOH-
HBIM CKBaXUHaM. /s »TOro Obll1a OlleHeHa AAMHA
DKBUIIOTEHIINAaAel, COeAMHIOMNX HarHeTaTeAbHYIO
U KaXXKAYIO 13 A400BIBAaIOIINX CKBaKMH. JAs cpaBHe-
HIL1 OBIA0O OIIpeAeeHO PacCTOsIHIE MEXAY TeMU Ke
cKBakMHamy 1o mnpsamoit. CoraacHo pacdeTaM, pac-
CTOSIHME IIO HPAMOI U IMAPOAMHAMUYIECKUI ITyTh
rmaacrosoro ¢pamonia He OAMHAKOBEL 3Has 4MCAEH-
HOe 3HadyeHNUe IMAPOAVMHAMMIYECKOTO IYTH >KMAKO-
CTH, HaTHeTaeMOl B IAaCT M M3MEeHEeHIe CKOPOCTHU
puarTpanuM 111acTOBON XMUAKOCTY, OBLAO OLIEHEHO
BpeMs, 3a KOTOpOe TpacCepHBI pacTBOP MOXKeT
IIpeoA0AeTh IyTh OT HarHeTaTeABHON CKBa>KMHEI
A0 KaXKA01 13 A0OBIBaOINUX CKBakuH. 19.07.2018
MHAMKATOp OBIAO CMeIlaH C MOPCKOIl BOAOI B
HeoOX0AMMOI MPOIOPIUN U PacTBOp OBIA 3aKadyaH
B HarHeTaTeAbHYIO CKBakuHy No 2126 Ha BblAeAeH-
HOM ydactke. 17.09.18 (uepes 58-59 ameir) Tpaccep,
mposiBnA cebsl B MpoAyKUUM CKBaKMHBI No1943, a
15.11.18 (uepes 70-71 aHeilt) mosiBAeHMe Tpacce-
pa Ha0AX0Aa40Ch B IMPOAYKIIMM CKBaXXMHBI No2343.
IIpnuem B mpoaykuum ckBakmHbel Noe1943 Tpaccep
Ha0A104a1Cs BCETO OAUH AeHb. Pe3yabTaTsl mpoMBIc-
A0BOTO DKCIIepUMeHTa MOATBEP>KAEHLI IIPOTOKOA0M
U aKTOM IIPMEMOYHBIX MCIIBITAHMIA.

CpaBHeHIe pacyeTHBIX pe3yAbTaTOB I'MAPOAMHA-
MHIYEeCKOTO aHaAM3a C Pe3yabTaTaMy IPOMBICAOBOTO
TpacCepHOTO MCHBITAaHUS IOATBEPAUAO AOCTOBEP-
HOCTL Pe3yAbTaTOB IIOAYYEHHBIX IIyTeM pacdeTa.
Ilo pesyapTaTaM CpaBHUTEALHOTIO aHAAM3a Pe3yab-
TaTOB TUAPOAMHAMUYECKUX pacdyeToB C pe3yabTa-
TaMIM ITOAyYeHHBIMHU KaK B 1a00OpaTOpPHBIX, TaK U B
ITPOMBICAOBBIX YCAOBUAX OIleHEeHa DKOHOMMYecKasd
9P PexkTUBHOCTL OT IpUMeHeHU:A pa3pabOTaHHOI
MeTOoAMKM pacdera. Ha Bbl4e1€HHOM yJacTKe MecTo-
poxaennsa "Hedprt Jamraaps” SKOHOMMUS OT IIpUMe-
HeHIsI MeTOJa pacyeTa cocTaBuaa 62.9 ThiC.MaHaTOB.
CaegyeT OTMETUTBH, UTO MOAYy4YeHHas Iudpa SABA-
ercs pazosoil. IIpn MaccoBoil garHOCTUKe IPOAYK-
TUBHBIX I11aCTOB MECTOPOKAEHMII C IpUMeHeHIeM
IIpeAA0>XKEeHHOIO MeTOJa MOXeT OBITh AOCTUTHYTa
0o/ee 3HaUUTEAbHASI DKOHOMUS.
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3akaoueHMe
Ha ocHOBaHMM yAOBAETBOPUTEABHLIX PE3yAbTAaTOB, MOAYYEHHEIX B pe3yaAbTaTe IpUMeHe-
HILSI HOBOTO MeTOJAa pacueTa IMApPOAMHaMIIECKIX ITapaMeTPOB M MCIIOAb30BaHI TPacCepHOTO
nHAMKaTOpa Ha Mectopokdennu "Hedpt damaaper” (X TopM30HT), peKOMEHAYeTCsI IPUMEHATH
9TU pa3zpabOTKM Ha APYTUX MECTOPOKAEHMAX HeTU U rasa AAs1 MacCOBOM AMArHOCTUKMU pac-
IIpeJe/eHNs I11acTOBOM XXMAKOCTY Ha BhIAe/1€HHOM ydacTKe MPOAYKTUBHBIX I11aCTOB.
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PazpaboTka HOBBIX MeTOA0B KOHTPOAsI
HaJ BO3JeViCTBMeM Ha IIPOAYKTUBHBIE MAaCThI
Ha rIpuMepe mectopoxgenns "'Heprt damaapsr”

X.M. oparumos, H.J. I'yceiinosa, A.A. Taaxues
HWIIN «He¢pmezas», SOCAR, baxy, Asepbatidxarn

Pedepar

B craTbe mpuBeseHBI pe3yAbTaTBl TEOpPETHUECKUX, AaDOpaTOPHO-DKCIEPUMEHTAABHBIX U
ITPOMBICAOBBIX MCCAeA0BaHNI, CBA3aHHBIX C pa3dpabOTKOIl 1 MCII0Ab30BaHIEM HOBBIX IT04X0A0B
K OIlpeJe/eHNIO HaIlpaBJAeHUs pacIpOCTpaHeHNUs BOABI, 3aKadMBaeMOil B HarHeTaTeAbHLIE
CKBaXIMHBI. Pe3yapTaTsl Mcciel0BaHNii aipoOupoBaHel Ha MecTopoxdenun "Hedpr damaaper”
(X ropmsont). Ha BrigesenHoMm ydacTke Mectopoxenms "Hedpr Aamaaps" skoHOMHUS OT
UCIIOAB30BaHMA IIpeAJaraeMoro MeToJa pacdeTa UM BU3yaAU3alUM paclpejeAeHNs TeKyIIUX
3HaYeHUI TUAPOAMHAMIUYECKIX ITapaMeTpPOB I11aCTOBOM KIUAKOCTI cOCTaBuAa 62.9 TeIC. MaHa-
TOB.

Katoueevte caoea: amarnoctuka; GpuAbTpans; MOHUTOPVHI; AMHUNM TOKa; HedTeoTsada;
Tpaccep; BO34eMICTBUE; IPOAYKTUBHEIN I1AaCT.

Mbohsuldar laylara tasir zamani maye harakatina
nazarat etmak iiciin yeni metodlarin isloanmasi
("Neft Daslar1” yataginin timsalinda)

X.M. ibrahimov, NI Hiiseynov, ©.A. Haciyev
"Neftqazelmitadgiqatlayiha” Institutu, SOCAR, Baki, Azarbaycan

Xiilasa
Maqalads laya vurulan suyun paylanmasinin ve harskat istiqamatlarinin miieyyen edilma
tisullarin islenmasi ve tetbiqi ils bagli nazari, laboratoriya-tacriibe ve maden tedqiqatlarinin
noaticalari taqdim olunur. Tadqiqat naticaleri "Neft Daslar1" yataginda (X horizont) sinaqdan
kegirilib. "Neft Daglar1" yataginin secilmis sahasinds, hidrodinamik parametrlorin cari
paylanmasini xarakterizo edsn parametrlorin hesablama ve vizuallasdirmas: tgtin teklif
olunan tisulun tatbiqi naticesinde alinan genaat 62.9 min manat taskil etmisdir.

Acgar sozlar: diaqnostika; siiziilms; monitoring; axin xatleri; neftverimi; laya tosir tisulu;
moahsuldar lay.
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NEFT MODON AVADANLIGINDA QEYRI-UZVI
DUZ COKUNTULORININ QARSISININ ALINMASI UCUN
YENI TORKIBIN iISLONMOSi Vo TOTBIQi

0.D. Ismayilov
SOCAR, Baki, Azarbaycan

Development and application of a new composition to control mineral salt depositions in oilfield equipment

O.D. Ismayilov
Socar, Baku, Azerbaijan

ABSTRACT

Scaling is one of the many problems in oil production. The hardness deposition
on the interior face of pipelines reduces the effective diameter, degrades the
flow capacity and in some cases leads to complete blockage of the pipes. The
source of hardness deposition is the formation water produced together with
oil. Mixing of chemically incompatible with each other waters of different
composition, changes in temperature, pressure and the separation of gases lead

to hardness deposition.

KEYWORDS

Salt deposition;
hydrochloric acid;
paraffin-resin deposits;
surface tension;
protective effect of
inhibitors.

To prevent the formation of deposits of mineral salts in oil and gas production
based on hydrochloric acid, Dispersant EC 9660A, Laprol 4202-2B-30 and
water, a new composition was developed and tested in the field named after
G.Z. Tagiyev in the produced water treatment facility. The outcomes of the
implementation confirmed the effectiveness of the developed composition.

e-mail: orkhan.d.ismayilov@socar.az
https://doi.org/10.53404/Sci.Petro.20210100006

Neftin ve qazin hasilati zamani neft madesn boru
kemorlarinds ve avadanlhqlarinin daxili sathlarinda
geyri {izvi duzlarin ¢6kmsasi bas verir. Lay suyu
duz omoalagslmenin moanboayidir [1-5]. Lay sular
torkibinde hall olmus komponentlar saxlayir.

Duz c¢okmoasi neft hasilati zamani yaranan
¢oxsayli problemlorden biridir. Boru kemorlarinin
divarlarinda duzlarin ¢okmasi effektiv diametri,
onlarin maye buraxma qabiliyystini azaldir, bir ¢ox
hallarda iss onun tam tixanmasina goatirib ¢ixarilir.
Cokiintiilords qarisiq sokilde demir sulfids, neftin
bark karbohidrogen birlosmaloarins, stixurun kvars
va gilli hissaciklerina rast gelmak olur.

Neft vo qazin hasilatt zamani amola goalon
geyri-tizvi duz c¢okiintiilorinin qarsisin1 almagq
tclin torkib islonmisdir. Yeni torkibin islanmasi
baha qiymoatli, az tapilan reagentlarin tatbiqini
konarlasdirir, karbonatli ve terrigen mohsuldar
laylarin emal1 zamani geyri-iizvi ¢okiintiilorin amala
golmosinin qarsisinin alinmasi hesabina laylarin
mohsuldarliginin artirilmasini tomin edir, bununla
da layin ve quyu daxili avadanligin moehsuldarligini
asag1 salan hoall olmayan duzlarla c¢irklenmani
aradan qaldirr.

Yeni torkib asagidaki komponentlarden ibaratdir,
% kitls ila:

Xlorid tursusu 25-30
Dispersant EC9660A 18-22
Laprol 4202-2B-30 8-12

Su galam

Torkiblorin hazirlanmasit zamani xlorid tursusu
kimi 21%-li inhibitorlasmis xlorid tursusundan,
dispersant EC 9660A markali reagentdan, polimer
kimi laprol 4202-2B-30-dan istifade olunmusdur.

Hazirlanmis kompozisiyalarin 20 °C-da sixlig1
1020-1050 kqg/m?® kinematik &zliliyi 20 °C-de
30-40 mm?/s, donma temperaturu moenfi 5-15 °C,
miihiti (pH) 2-3-diir. Duz inhibitorlarina qoyulan
osas toloblarden biri onlarin adsorbsiya-desorbsiya
xassalorine malik olmasidir. Malumdur ki, neft-qaz
yerloson siixurlar miixtslif islanmaya ve sorbsiyaya
gadirdirlar. Bunun naticesinds duz inhibitorlarinin
adsorbsiya-desorbsiya xassalarini yaxsilagdirmaq
t¢in  “neft-inhibitor moahlulu sarhadinds”
fazalararasi gorilmeni azaldan reagentlarden istifads
etmoak zaruridir.

Toarkibdeki xlorid tursusu quyudibi zonani,
nasos-kompressor borularini duzlardan, parafin-
getran ¢okiintiilorinden tomizloyir. Digor torafden
xlorid tursusu laymm masamsalerine niifuz edersk
stixurdaki ahang dasi ve dolomiti hall edir. Xlorid
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Coadval 1
Lay suyu modelinda aparilmis tadqiqatin naticalari
Misalin Noe-si Inhibitorun tarkibi Inhibitorun sarfi, mgq/1 Inhibitorun miidafis effekti, %

. 19.55 % foal madds, o ot
80.45 % su 50 %'3

5 20.6 % foal madds, 28 g}ig
79.4 % su 50 97'5

3 20.26 % foal madds, 28 gg%
79.74 % su 50 98.7

4 21.3 % foal madds, 28 ggg
78.7 % su 50 98' 4

5 20.95 % foal madds, o a0
79.05 % su 50 %'1

6 22.0 % foal madds, 28 gié
78.0 % su 50 97'1

7 21.55 % foal madds, 28 g;g
78.45 % su 50 99.5

8 22.6 % foal maddo, 28 gg(l)
77.4 % su 50 99'6

9 21.55 % foal madds, 28 ggg
78.45 % su 50 100’ 0

23.3 % foal madds, 30 98.1

10 py 40 99.6
76.7 % su 50 100.0

22.95 % foal madds, 30 9.3

11 o 40 98.4
77.05 % su 50 99.5

24.0 % foal madds, 30 95.3

12 o 40 97.4
76.0 % su 50 992

13 23.55 % foal maddo, 28 g%i
76.45 % su 50 97'0

24.6 % foal madds, 30 912

14 P 40 93.7
75.4 % su 50 95.8

24.25 % foal madds, 30 94.6

15 f 40 96.5
75.75 % su 50 98.8

25.3 % foal madds, 30 9.1

16 o 40 97.4
74.7 % su 50 99.0

1 24.95 % foal madds, » o
75.05 % su 50 95.8

26.0 % foal madds, 30 L7

18 o 40 94.2
74.0 % su 50 96.8

15.95 % foal maddo, 30 65.8

19 P 40 67.4
84.05 % su 50 697

28.8 % foal madda, 30 64.3

20 o 40 66.7
71.2 % su 50 691

17.3 % foal maddo, 30 64.3

21 Py 40 67.0
82.7 % su 50 696

30.3 % foal madds, 30 65.7

22 P 40 67.3
69.7 % su 50 69 4
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tursusunun tesirinden quyudibi zona siixurlarinda
bosluglar, yeyilms kanallar1 amoals golir ki, bunun
da neticesinds slixurun kegiriciliyi artir, neft
quyularinin moehsuldarlig1 yiiksslir. Qeyri-ionogen
sothi-feal madds (laprol 4202-2B-30) hallediciye daxil
edildikds onunla sarhaddae sathi-garilms qiymatini
azaldir. Laprol 4202-2B-30 geyri-ionogen sathi-faal
madda oldugundan AQPC-ys adsorbsiya olunaraq
onunla halledici arasindaki serhadds sathi-garilma
giymeatinin azalmasina sebeb olur. Naticode AQPC-
nin hollolma effektivliyi ve parcalanmas: artir. Bu
sebabdan da neftin 6zliililyli azalir. Bundan basqa,
geyri-ionogen sothi-foal maddenin kompozisiyaya
daxil edilmasi inhibitorlasma effektine miisbat tasir
gostorir vo AQPC-nin kenar edilmoesi deracesini
5-30 % artirir. Dispersant EC 9660A maddasi sothi-
aktiv madde oldugundan fazalararasi sarhadde
sothi-gorilmeni xeyli azaldir ve bununla da qeyri-
ionogen sothi-feal maddenin fealiyystine komak
gostormis olur.

Qeyri-tizvi duz ¢okiintiilerinin qarsisini almaq
tclin torkiblor otaq temperaturunda magqnit
qgarigsdiricisinda  qarisdirilrmaqla  asagidak:
ardicilligla hazirlanmisdir:

Niimuns. 8 qram poliefir 49 qram suda tam hall
olana qodoar qarisdirilir. Mahlulun {izerine 18 qram
dispersant verilir ve tam hoallolma gedsns gadar
qarisdirilir. Novbati merhoalade qarisiga 25 qram xlorid
tursusu olave edilir vo qarisdirilma davam etdirilir.
Digoar niimunsalar analoji olaraq hazirlanmisdir.

Hazirlanmis inhibitorlarin miidafia effektinin
todqiqatlar1 kalsium-sulfat ¢okiintiisiiniin qarsisinin
alinmas1 ticiin lay sulari modelinds aparilmisdir.
Toadqiqatin noaticalori cadveal 1-do verilmisdir.
Cokiintii omoale golmasini modellasdirmak {iglin
asagidaki mahlullardan istifade olunmusdur.

CaCl, 13.6 q/dm’®
MgCl, . 6 H,O 1.24 q/dm?
Na,SO, 13.0 gq/dm’
NaCl 18.8 q/dm?

Coadval 1-den goriiniir ki, asas terkiblor (misal
1-18) 30.0 mgq/l, xiisusen da 40, 50 mq/l sorfi ilo

Reservoir and
petroleum engineering

Coadval 2

Tarkib verildikdan sonra lay suyunun analiz

naticalari
Analiz olunan | ~1200 metr | ~700 metr | ~600 metr

ionlar, mg/1 sonra sonra sonra
Ca* 1843.7 3486.9 4208.4
Mg* 2383.36 3696.4 4450.56

CI 53605 66385 66740
HCO, 1387.4 1545.8 1884.5

aparilmasi {igiin H.Z. Tagiyev adina NQCI-do lay
sularminutilizasiyasixidmatsahasi avadanlqlarinda
bas veran duz¢dkmealers qarsi hazirlanmis reagentin
3 tonu 2 saat fasilo vermoklo 100 ton hacminda
lay sular1i toplanmis ¢ene vurularaq 30 daqige
miiddstinds saxlanmigdir. Sonra reagent qatilmis lay
suyu naql xattine vurulmusdur. 30 giin arzinds hor
10 glinden bir 0.9 ton reagent y1g1m ¢anina verilmis
va 30 daqiqe saxlamaq sarti ilo miivafiq qaydada
naql xattine Otlirtilmiisdiir. Miiqayise moaqsadila
reagent verilmoamisden avvel lay suyundan niimuna
gotlrilmiisdiir.

Reagent verilmomisden avval lay suyunun analiz
naticalari beladir: Ca* - 160.32 mq/l; Mg?*- 173.55 mg/1;
CTI- 48585 mg/1; HCO,~ - 989.92 mg/1.

Analiz {iglin  su niimunsleri {i¢ yerden
gotiirtilmiisdiir: naql xattinin sonundan (~1200 metr
sonra), naql xattinden (1-ci ~700 metr vo 2-ci ~600
metr sonra). Torkib verildikdan sonra lay suyunun
analiz naticalari beladir (cadval 2):

Torkib tam verilib qurtardiqdan sonra lay
suyunun analiz naticalori bels olmusdur (cadval 3).

H.Z. Tagiyev adina NQCi-da lay sularmnin
utilizasiyasi xidmat sahasi avadanliglarindabag veran
duz¢okmaolarin aradan qaldirilmasi moaqgsedile qeyri-
tizvi duz ¢okmoloerine qarsi islonmis yeni torkibin
vurulmas: noaticesinde biitiin  hallarda ionlarin
miqdarinin artmasi islonmis terkibin tesirinden duz
¢okmeolarinin qarsisinin alindigini gostorir.

kalsium sulfat mohluluna verildikds yiiksok miidafia Cadval 3

effekti yaradirlar. 9lave toerkiblorin (misal 19-22) Tarkib tam verilib qurtardiqdan sonra lay

miidafie effekti isa xeyli asagidir. Osas torkiblardas suyunun analiz naticalari

fsal maddenin miqdar1 19.55-26.0 %-dir. Olava 5

torkiblords ise bu qatiliq 15.95-72.30 vo 28.8-30.3 % Analiz olunan | ~1200 metr | ~700 metr | ~600 metr

. . ; ) . ionlar, mg/1 sonra sonra sonra

toskil edir. ©lave torkiblerin asag1r qatiligh

mohlullarinin inhibitor aktivliyi zeaifdir, yiiksak Ca* 1282.56 1883.76 3046.08

qatiliglt mohlulu ise yiiksek mineralliga malik Mg* 1094.5 1459.2 2213.12

sularla bir araya 51ga bilmir. Cl 57155 59285 60250
Neft maden avadanhiginda qeyri-tizvi duzlarin Hco.- 15784 18235 3326.64

¢okmosine qars1 isenmis yeni torkibin sinaqlarinin 3 . . .
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Neft madan avadanliginda qeyri-iizvi
duz ¢okiintiilarinin qarsisinin alinmas ii¢iin
yeni tarkibin islanmasi va tatbiqi

0.D. ismayilov
SOCAR, Baki, Azarbaycan

Xiilasa

Duz ¢okmosi neft hasilat: zamani yaranan ¢oxsayli problemlarden biridir. Boru kemarlsrinin
divarlarinda duzlarin ¢okmosi effektiv diametri, onlarin maye buraxma qabiliyyatini azaldir,
bir ¢ox hallarda ise onun tam tixanmasina gatirib ¢ixarir. Duzlarin ayrilmasinin manbayi neftla
birge hasil olunan lay sularidir. Bir-birine uyusmayan miixtslif torkibli sularin qarismasi,
temperaturun, tozyiqin deyismasi ve qazin ayrilmasi naticosinde duzlarin ¢ékmaosi bas verir.

Neft vo qazin hasilati1 zamani amals goalon geyri-iizvi duz ¢okiintiilarinin qarsisini almaq
tctin xlorid tursusu, Dispersant EC 9660A, Laprol 4202-2B-30, sudan ibaret yeni tarkib
islonmisdir ve hazirlanmis tarkib H.Z. Tagiyev adina NQCi-nin lay sularinin utilizasiyasi
xidmat sahsasinin avadanliglarinda sinaqdan kegirilmisdir. Sinaqlarin naticesi qeonaatbaxs
olmusdur.

Acgar sozlar: duz c¢okintiileri; xlorid tursusu; parafin-gatran ¢oOkiintiileri; fazalararasi
gorilma; inhibitorlarin miidafis effekti.

PaspaboTka 1 BHegpeHIUe HOBOTO cOCTaBa
AAsI IPpeAOTBpallleHNsI OTAOXKEeHUI HeOpraHm4eCcKnx coaen
B He(pTempOMbBICAOBOM O000PYAOBaHIIA

O.A. Ucmanaos
SOCAR, Baxy, Asepbatidxan

Pedepar

CoaeoraoxeHne 04HO U3 MHOTOUMCAEHHBIX IIpobaeM B 400b1ue HepTu. OTA0XEHMe coaelnt
Ha BHYTpPeHHel ITOBePXHOCTU TPyOOIpOoBOAOB yMeHbInaeT 9QpPeKTUBHEIN guaMeTp, YXyAllaeT
IIPOIYCKHYIO CIIOCOOHOCTD UM B HEKOTOPBIX CAydasX HPUBOAUT K ITOAHOMY 3aKyIIOPUBAHMIO
TpyO. VICTOYHMKOM OTAOKEHMUS CoAeil sABAsIeTCs A0OBITas BMecTe ¢ HeThIO I11acToBask BOAA.
CMmemmnBanme XMMMUYECKM HECOBMECTUMMEIX APYT C APYTOM Pa3HOTO COCTaBa BOJA, M3MeHeHUe
TeMIepaTyphl, 4aBAeHIs U BbljedeHlUe ra3oB IPUBOAUT K COA€O0TAO0XKEHUIO.

Aas mpeaoTBpalieHns 0OpO30BaHMs OTAOXKEHNIT HeOPTaHNMIeCKUX coaell B 400b1ue HepTH
U Ta3a Ha OCHOBe COAsHOM K1ucaoThl, Dispersant EC 9660A, Laprol 4202-2B-30 u Boas! paspa-
HoTaH HOBBIN COCTaB U IIPOBEAEHO UCIIbITaHle Pa3pabOTaHHOTO COCTaBa Ha IPOMBICAE MMEHU
I'.3. Tarnesa B 000PYyA0BaHMAX CAY>KOBI yTUAM3AUN I1L1aCTOBLIX BO4. Pe3yabTaThl BHegpeHUe
norsepanan 3pPeKTUBHOCTL pa3pabOTaHHOIO COCTaBa.

Katoueevte caoeéa: coaeoTaoxeHMe; coAsiHasl KMCAOTa; NapapUHO-CMOASHBIE OTAOXKEHIS;
Mexx(daszHoe HaTs>KeHNe; 3alUTHBIN 9P (PeKT MHIMOUTOpPOB.
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MAILI VO SAQULI QAZLIFT QUYULARININ

iSTISMAR XUSUSIYYOTLORININ MUQAYiSOLi

ARASDIRILMASI VO TOZYIQ QRADIENTININ
TOSIRININ OYRONILMOSI

V.C. Abdullayev
"Neftqazelmitadgiqatlayiha” Institutu, SOCAR, Baki, Azarbaycan

Comparative study of the operational properties of deviated and straight gas-lift wells and sensitivity

analysis of pressure gradient
V.J. Abdullayev

"OilGasScientificResearchProjekt” Institute, Socar, Baku, Azerbaijan

ABSTRACT

The article presents a benchmarking analysis of the complex well body structure
effect on the hydraulic parameters of the liquid-gas flow pattern in deviated wells.
The difference between the consumption of the working agent (gas) required
to lift the same amount of liquid from the same depth in vertical and inclined

KEYWORDS

vertical and deviated gas-lift
wells; pressure drop;

special gas flow rate;
gas-liquid mixture.

gas-lift wells is shown. Considering the complexity of the hydrodynamic flow
properties in deviated wells, the impossibility of analytical flow simulation, the
article provides the problem study using statistical methods and gives its practical
solution. The article presents a mathematical expression to determine the dynamic
pressure gradient using this method, that is, by group calculation of indicators of
gas-lift wells with an deviated body, and its numerical value was found.

e-mail: vugar.abdullayev@socar.az
https://doi.org/10.53404/Sci.Petro.20210100007

Quyularin qazlift (kompressor) tisulu ile istismari
ilk dafo olaraq 1897-ci ilde Baki neft madenlarinda
miihandis B.O. Suxov tarafindan tatbiq edilmisdir.

Qazlift {isulu ile quyularin istismarina aid olan
ilk nazeriyye Lorens torafinden irali siirtilmiisdiir.
Lorens nazariyyssinin asasini saquli borularda
bircinsli mayenin axininin horsketi differensial
harakat tonliyinden istifade edarak yerins yetirilmosi
togkil edir. Bu tenlik fazalarin nisbi siiratlorinin sifra
barabar oldugu hal {i¢iin hall edilmisdir. Lorensin
tonliyine asason qaldirict liftlar qazin istenilon
siiratinde igloyir vebunun tacriibads tesdiqi 6z
oksini tapmigdir.

Bundansonra quyularda qazlift tisulunun tatbiqina
aid L.S. Leybenzon, B.C. Melikov, B.D. Baklanov,
R.I. Sisenko, A.S. Birinovski, A.P.Krilov, A.A. Armand,
5.Q. Teletov, B.D. Arxangelskiy, A.X. Mirzasanzads,
9.B. Siileymanov, A.S. Oleskarov, N.N. Repin,
R.A. Maksutov, Lokarti-Martinelli, Endryus-Noulza,
Iton—Silberberq—Braun, Poetman-Karpenter, Dans-
Rosa, Gilbert vo basqalarinin islori melumdur.

Bagqa menboalords masalon, Umumittifaq elmi-
todqiqat neft institutu ve «Tilimenneftqaz» Elmi-
Tadqiqat institutu terafinden saquli borularda
maye-qaz qarisiginin hoaroketinin yeni hesabalama
tisullar taklif edilmisdir [1, 2, 3, 4].

«Ttimenneftqaz» Elmi-Tdaqiqat institutunun
hesablama {isulunda A.A. Armand terafinden
alinmis moalum asililiqdan istifade edilmisdir.
Noaticoyo golinmisdir ki, toqdim edilon hesablama
tisulu hasilati 400 m3/giin-den ¢ox veo diametri 73 va
89 mm olan quyularda qenaatboaxs naticalar verir.

Yuxarida gosterilon tadqiqatlar, hamginin
hesablama {isullar1 ancaq saquli qazlift quyularina
aiddir.

Saquli quyularda maye-qaz qarisiginin hoaroket
tonliyini almaq iiclin asagidaki parametrlar
labiiddiir.

Gn=buGno, Gger = qu + qr — p tozyiqinds uygun olaraq
neftin, qazin va qarigigin hacm sarfidir, burada:

b, — neftin hocm amsalidir,

Gw qro — po atmosfer tozyiqinde uygun olaraq
neftin vo qazin hacm sarfidir;

o ey oy g .
sn T f 'Ys0 T f qm qm qu

neftin, qazin ve qarisigin goatirilmis siiratidir;

Qgar0= Jsno T 50 — atmosfer tozyiqinds qarisigin
gotirilmis siiratidir;

I' — qaz faktorudur;

a — hallolma amsalidir.

Atmosfer tozyiqinds neftin vahid hacmindan
normal soraitde ayrilan qazin miqdari I" — ap, olar.

- uygun olaraq
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Bu parametri p tozyiqine ve T temperaturuna
gotirsak, ayrilan qazin hacmi (I' — a) — by olar.
Burada:

po T
b.=z20. — 1
=z T, (1)
Nozoro alsaq asagidakilar: yaza bilarik:
Iro _p_q , o —(r-ap, @)
an an
qqar = qn +qF :an |:bn +(F - a)bj"] :qno5
qqar ='gsn05 (3)

burada: 6=b,+(I'-a)b; — qarisigin hacm amsali,
b, — neftin hocm omsalidir.
Qarasigin sarf sixligyr asagidaki diisturla teyin
edilir:

_ Pt Prir _ Pt Prdr

o qr S )
Kiitls sorfinin saxlanmasi tonliyindan alinir:
' pﬂlgqar :polgqaro
yoni
p/}‘gqar =p, 8, +PrS :gxno[pno +Qpr0] ®)

Ogor M=p,;+Qpro qobul etsok ve nazers alsaq ki,
9=900, onda yaza bilarik:

M
Pp="5 (6)
p=po olduqda, (6)-dan aliriq:
o=1+I, pj=—— 7
+ Po 1+ I (7)

Miiolliflor maye-qaz qarisiginin sixligini toayin
etmok iiclin asagidaki kimi miilahizs ytriidiirler.
Moalumdur ki, sarf sixlig1

poz(l_ﬂr)pn +Br pr (8)
olduqda qarisigin hacm sixligini asagidaki ifadeden
tapmagq olar:

Py =(1=0r) P, +¢r Pr ©)
@r = afr oldugundan (9) tenliyini yaza bilsrik:
p¢:(1_aﬂf)pn+aﬂrpr (10)
Buradan
Lo gr-a)yPr=arq-aple (1)
pﬂ pﬂ bnM
vo ya imumi halda
Po _ a1 bs (12)
Pp
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a vo b amsallar1 eksperiment naticelarini statistik
tisullarla todqiq etmakls alinir. Yiiksok hasilath
quyular tglin a = 0.83 vo b = 0.17 p,/b,M) qobul
edirlar. Hidravlik miiqavimatlars sarf edilen tezyiq
itkisinini asagidaki tenlikle ifads etmak olar:

dp A
(Ej B 2g_dpﬂ]92q‘" = AanF’bézM (13)
burada 9.
Fry=—"=>
2gd

Hidravlik miigavimet amsalini bircinsli mayelor
tciin hidravlikanin melum diisturlar: ile Reynolds
adadini va borularin kals-kotiirliiyiinii nazere alaraq
hesablamagq olar.

Reynolds adadi asagidak: diisturla toyin edilir:

Re — pﬁgs"d — Mlgxn.Od
H,

H,
A1 toyin etmok tiglin Altsulun diisturundan
istifade edirlir:

(14)

0.25
A 100) (15)

Ay =0.1 1(1.46—+—
d Re

Hidravlik stirtiinme amsalinin bircinsli mayelor
iiciin olan diistur ilo hesabati miiayyon xataya sobab
olur. Madon molumatlar1 ilo alinan forq a ve b
amsallar1 vasitasi ils korreksiya edilir.

Maye-qaz qarisigimmin sixlign  ve hidravlik
miiqavimeat amsadi iigiin asililiq melum olduqda
qarisigin haraket tenliyini asagidaki ifads ile yazmagq
olar:

dp=gpsdx+dpsin (16)
(12) vo (13)-i1 (16)-da yerines yazsaq, alariq:
odp=¢gMdx(a+bo+AFr,0%) (17)
f=— 1)
P s+ AF 6
olsa, (17) tenliyini belo yazariq:
gMdx = f(p)dp (19)
Buradan:
[nrp)=gmL (20)
Belalikls, maye-qaz qarisiginin  vertikal

miistovide miiayyon bucaq altinda meyl edan
qaldiric1 borularda haroeketinin hesablama {isulu
movcud hesabat tisuliinii daha da tekmillasdirdi.

dp

_5 = pqarg cos 9 + Fsiirt

burada 0 — quyunun govdasinin vertikal miistaviye

(21)
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meyl bucagidir.

Yuxarida verilmis tonlik neftin, suyun ve qazin
harskst qanununa ssaslanan vs atalat qiivvasini
nozors almadan qorarlasmis rejimde horakoat
tonliyidir.

(12) tonliyinin sag torafindaki 2-ci toplanan axinin
borularin ssthine diigen siirtiinmae qiivvasini tasvir
edir. Tenliyin sag torafindeki 1-ci toplanandaki
qarisigin  sixligini  tesvir edir ve qarisigin
hesablanmas1 {isiin asagidaki asililiqdan istifada
edilir:

pqar = pF¢F +psu¢’su +pn¢n

¢n +¢su +¢F :1

(22)
(23)

Axindaki1 neftin, suyun ve qazin sixlig1 asagidaki
ifadalerdan tapilir:

P, =P, +b,(p—py) (24)
psu :p.vuO +bv(p _pO) (2‘5)
Pr=proy (26)

burada b,, b,, — uygun olaraq neftin vo suyun hacm
sixilma amsalidir (eksperiment yolu ils toyin edilir).

Neftin, suyun ve qazin hoacm sorfi asagidak:
diisturlarla teyin edilir:

100—-R, p
— Su_ | no 27
T, @7
R P
— su_ I su 28
T %)
100—-R, Pro
=l — T -p)+0, |
o {Q”’ 0o AP mp) Q”’}pr 29)

burada Q,, — is¢i agentin hacmidir.
Axinda hacm sorfi ilo fazalarin arasindaki sorf
arasindaki asililiq asagidak: ifadslarls verilir:

Reservoir and
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Qarisigin Reynolds vo Frud parametrloari

Re — 4(qnlon + qsuq.m + QFpF)

qar dy, (35)
2
4q,+49,+4)
Fro = 2dn " " dr7 36
ar { ad’ed (36)

(21) vo (22) ifadslerinde haqiqi gqaz tutumu - ¢q
vo hidravlik miiqavimet amsali — A, Reynolds —
Reyw, Frud - Fry, parametrlorinin funksiyalar1 ve
qaztutumunun sarfi — fr malum deyil.

@r = f(Br, FRyuy Rew) Vo A = fiBr, FRy, Rey)
asililiglar1boyiik miqdarda eksperimentnaticalarinin
riyazi statistika tisullar1 ils islanmasi naticesinda
alimmisdir.

Hidravlik miigavimet amsallar1 {i¢iin asagidak:
asililiglar alinmisdair:

7o = 0 olduqda

. 0.6
¢,<0.422 tiglin Dyar = W
qar
0.422 iiciin @ 0o (37)
(pf> . ugun ar — 0.315
a Re,,
70>0 olduqda
o 1.1-1.3¢
Pr<0.845 figlin @, =~ <55
o 0.015
@r>0.845 tiglin @, = Re™* (38)

(21)-o daxil olan F;, kemiyystini asagidak:
ifadaden tapirlar:

(4, + 4, +4,)
°d’

(21)-(39) tonliklarinin  halli quyunun
gostaricilerindan istifads edarak (dib va lay tezyiqi,
moahsuldarliq amsali, sulasma ve qaz faktoru,
neftin, suyun ve qazin fiziki parametrlari, quyunun
dorinliyi, qazin neftde hoallolma oayrisi, quyuagzi
tozyiq ve isci tezyiq) isci agentin lifts naql edilma
dorinliyini, sarfini ve tezyiqin qaldiricinin liilesinda
paylanmasini tayin etmays imkan verir.

Qaldiricinin is rejiminin hesabatini 3 marhaladas
aparirlar:

- quyunun fontan vurmasmin mimkiinliiyiinii
yoxlamag;

- is¢i agentin lifte naql edilme derinliyinin tayin
etmok;

- is¢i agentin sarfinin toyin etmok.

Yuxarida gosterilon hesablama iisullar1 ssasen
saquli govdasi qazlift quyularina aiddir. Maili, daha
dogrusu, miirakkeb faza ayrileri ilo xarakterize edilon
qazlift quyularinda qaldiricida maye-qaz qarisiginin

Fsiir: 8/1 P

qarl~ qar

(39)

f=—I (30)
9, 4. t4qr
By =—dm (31)
49, Y49, T 4r
9o
Pr=—"" (32)
' qn + q.vu + qF
Quyunun daxilinde axinda temperaturanin
paylanmasi xottidir:
T -T,

T =T, +—*—x (33)
burada: T, T, - quyudibinds ve quyuagzinda
temperaturalardair.

Mayenin sixlig1 asagidak: diisturla tapilir:
+
‘le — ﬂnwn ‘LISM¢SM (34)
w"l + ¢Sl¢
50
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hesabat modelleri daha miirakksb olmalidur.

Miitexassislar uzun zaman giiman edirdilar ki,
maili qazlift quyular:1 da saquli qazlift quyular: kimi
layihalendirilir. Maili quyularda qaldirici borularda
vo boruarxasi fezada maye-az axininin horakati
prosesinde tozyiq itkisinin hesabati saquli govdali
quyularda oldugu kimi aparilmalidir. Maili qazlift
quyularini layihslondirmak {i¢iin bir ne¢o amsallar
gebul edirdilor ve bu quyularin qazliftle ugurlu
istismarini tomin edirdi.

Quyunun govdesinin saquli miistovi ilo amals
gotirdiyi bucaqdan asili olaraq nasos-kompressor
borular: iizro hesabat tozyiqine slave emsal daxil
etmok labtiiddiir.

Ogor quyunun govdesinin saquli miistavi ile
amola gotirdiyi bucaq

a=10+30° Olanda, Pd,‘thdib saq + O.l'Pd,'b
a=20+70° Olanda, Pd,‘thdib saq + O.Z'Pd,'b

Beloliklo, maili quyularda qazlift qurgusunu
layihalondirarken onun govdasinde maye-qaz
qarisiginin tezyiq qradiyenti ekvivalent darinlikli
saquli govdali quyunun tazyiq qradiyentine gatirilir,
sonra qazlift qurgusu saquli quyularda oldugu kimi
layihalandirilir.

Umumi halda, qazlift quyular1 iig¢iin tezyiq
radiyentinin korrelyasiya asililig1 asagidaki tenlik
ilo yazila bilar:

) () +(dp) +[dp (40)
dZ Umumi dZ stat dZ stirt dZ atalat

Otalat qiivvesini neazers almasaq, bu asililiq
asagidaki kimi olar:

dp _ dp
(dz]_pq‘”’ g cosgv{dzjSﬁrt

burada 6 — quyunun govdoasinin saquli miistovi ila
amolas gatirdiyi bucaqdair.

Eyni darinlikde maili quyularda mayenin
miqdar1 saquli quyulara nisbatan ¢ox olur. Quyunun
govdaesinin saquli miistavi ile meyl bucag: artdiqca
borularda mayenin miqdar1 artir. Bu bucaq 45+75°
olduqda qazlift qaldiricisinin isi tam effektsiz olur.

Moalumdur ki, quyularin moévcud istismar
molumatlar1 asasinda onlarin is rejiminin operativ
yoxlanmas1 va tahlili vacibdir, aktualdir. Quyularin
movcud is rejimini miiayyan etmaok ti¢iin kovariasiya
(avtokovariasiya) varioqramma, spektral tahlil,
avtokorelyasiya, R/S — tohlil va s. statistik metodlara
osaslanan hesabat diisturlar1 malumdur. Bu
moagqsadle neft sanayesi vo basqa senaye sahoasinda
miitoxassislorin son zamanlar tez-tez miiracisat
etdiklari Herstin «miivaqqgati siralar» funksiyasini

(41)
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vo onlarin fraktal xiisusiyyetlorini nezere alaraq
quyularin mévcud rejimini toyin edak.

Fraktallar nazeriyyssinds spektral sixliqla rags
tezliyi arasinda asililiq asagidak: sokilde verilir [8].

1
S(f)=A2(f)=CH'7 (42)
burada C, — avtokovariasiyadir.
Yuxaridaki asililig1 loqarifmalasaq alariq:
2InA=C,-plgf (43)

Sonuncu berabarlik bucaq emsali  olan diiz xattin
tonliyidir. § emsali R/S tahlili asasinda teyin edilan
Herst parametri ils six alagadardir. R/S — metodunu
vea yaxud orta getirilmis amplituda tisulunu yeni
statistik tisul kimi Herst toklif etmisdir.

Miisyyen edilmisdir ki, gox miiveqqati siralarda
orta gotirilmis amplituda asagidak: asililiqla kifayat
godor daqiq yazila bilar:

(5)- @H; (ar)" = RIS

burada: T — miisahide vaxts;
H — Herst parametri;
a — sarboast tosadiifi adoddir, a=1.3%0.1.

Yuxaridaki 2 fraktal dl¢iiniin slagasinin vacibliyi
ondadir ki, onlarin giymoti sasinda prosesin fraktal
xiisusiyyatini miisyyen etmak olur.

Fraktal proseslor «H»  parametrlarinin
qiymotindon asilidir. «H» parametri 0<H<0.5, H=0.5
vo 0.5<H<1 intervallarinda doyisir.

R — parametrin maksimum ve minimum dayisma
haddinin forqidir (orta gotirilmis amplituda):

(44)

R:Emax'Emin
burada: E,., E.. — parametrin maksimum vo
minimum qiymatidir.
R/S - parametrlorinde S - komiyyati

miisahidalerin naticesinds tayin edilir ve 6lgmalarin
dispersiyasindan kvadrat kokdiir.

S:FZ(xm—Mk)z
m

burada: M; — m qgader miisahidenin orta hesab1
qiymatidir;
X, — milsahidenin cari qiymatidir.
Madan malumatlarindan R va S-i tayin etdikden
sonra tahlil edilen prosesin fraktalliq deracasini

ifadesinden bucaq smsalini teyin etmakls miimkiin
olur, yaxud sonuncu asililig1 asagidaki kimi da
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Sak. 1. «Giinasli» yataginin markazi blokunda
FLD-nin bir qrup quyusunun tanzimlayici

Q = A(V) ayrisi

yazmagq olar:
R "
_ = t
S (at)
Bu ifadeni loqarifmalasaq alariq:

1n§=Hlnt+lna (45)

Sonuncu ifadedon Herst parametrinin (H)
giymetini tapmaq olar.
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Bu magqgsadls «Giinasli» yatagimin merkazi
blokunun bir qrup FLD-dan isleyen qazlift
quyularinin maden moalumatlarina osasen Herst
parametrini tayin edsk ve quyunun is rejimini
miiayyen edak.

Quyularin istismar gostoricilori 1 sayli codvalda
verilir.

Cadvoelde gosterilon quyularin hasilati bir il
miiddatinde 60-80 dofo dl¢tilmiisdiir.

Sokil 1-do bu quyularin hasilat dinamikasinin
qrafiki verilir.

Quyulari se¢arkean onlarin haqqinda mslumatlarin
bircinsli olmasina xiisusi fikir verilmoalidir ki,
moalumatlar statistik informatik olsun, yeni onlarin
istismar komorinin, liftlorinin konstruksiyasinin
vo slizgaclorinin 6lciisii eynidir, hasilatlar1 ve isci
agentin sarfi bir-birins yaxindur.

Sekil 1-den goriindiiyii kimi segilmis quyular
iglin fordi olaraq tshlil edilen ilde orda gilindalik
hasilat vo qazin xiisusi sorfine asasen iimumi Q-V
ayrisi qurulmusdur.

Quyularin hasilat dinamikasini tahlil etmak tigiin
Herst parametrindon istifads edak [5, 6].

Cadvel 2-ds «Giinasli yataginin markazi blokunun
bir qrup qazlift quyularinin hasilat dinamikasina
asasan hesablanmig Herst gostaricisinin giymatlari
verilir.

Sokil 2-da 106 sayli quyu {ii¢lin H adadinin toyini

Cadval 1
Herst parametrini tayin etmak iiciin secilmis quyularin istismar gostaricilari

Sra | Quyt | forigont Tazyiq, MPa Hasilat, m¥/giin Qaf7: Xﬁsus}qaz

Ne-si | No-si isci tazyiq | bufer tazyiqi | Neft Su Qaz nfsa/fgili'n ;13371-:{3
1 2 3 4 5 6 7 8 9 10
1 17 FLD 44/60 18/21 41 - 32650 23750 1375.6
2 67 FLD 70/105 25/30 36 80 16956 1785 520.5
3 89 FLD 46/105 18/20 90 - 15447 7257 274.5
4 106 FLD 63/77 22/28 46 - 28932 11656 882.4
5 107 FLD 72/118 26/30 152 - 18650 16300 230.0
6 108 FLD -/82 28/29 95 - 20225 13500 355
7 153 FLD 49/50 24/28 54 - 23221 17690 370
8 168 FLD -/52 25/29 159 - 24185 3221 172
9 185 FLD -/58 26/27 121 - 24650 16845 343
10 192 FLD -/56 15/19 56 - 18468 11618 537
11 194 FLD 48/92 30/38 120 - 46073 21953 566.8
12 198 FLD -/60 15/25 87 - 13485 7200 238
13 274 FLD 9/96 32/33 99 - 25382 18032 438.5
14 276 FLD 80/82 12/14 47 - 10231 4031 303
15 216 FLD -/76 20/22 123 - 9400 15000 198
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ayani olaraq gostarilir:

«Glineasli» yatagimin mearkezi blokunun bir qrup
quyularinin maden mslumatlar1 ssasinda onlarin
haqiqi qaz tutumunu tayin edak.

Hesabatin naticelari 3 sayli cadvaldas verilir.

Umumiyyatla, qazlift quyularinin semaroli
istismar1 onu els texnoloji rejimds istismar etmayi
nazards tutur ki, quyudan qaldirilan neftin miqdar:
verilmis optimalliq kriteriyasini temin etsin.
Optimalliq kriteriyas: olaraq iqtisadi (quyunun
mahsulunun minimum maya dayerinds miisssisenin
maksimum gsliri), yaxud texnoloji (qazin movcud
ehtiyatinda quyulardan maksimal neft hasil etmaok)
istismar parametrlori gotiiriile biler. Biz ikinci
optimalliq kriteriyasini gabul edarsk quyunun is
rejimini toyin edak.

Bu moagqgsadle 3 sayli cadvelden quyularin
hidrodinamik  parametrlorinin  hesablanmais
giymsatlarine asasen A.A. Togiqinin qrafiklarini
quraq ve bu oayriler ailesile Lorens ayrilari arasinda
analogiya gobul edarsak, Cini amsalini hesablayaq.
Isci agentin somoarsli sarfini iymoatlondirek ve bu
amsallarin avval tayin etdiyimiz Herst smsali ils
uzlagmasini miisyysn edarsak, quyularin mévcud ig
rejimini toyin edak.

Sokil 3-da 3 sayli codvelin melumatlar1 asasinda
A.A. Togiginin ayrileri qurulmusdur.

Cini smsalinin tayin edilmasi alqoritmi Lorens
ayrisinin qurulmasini neazerde tutur. Bunun iigiin
hesablanmis giymsatlare asasen @=¢(p, Fr,,) ayrilari
qurulur.

Bu ayrilarin yalniz ¢ =  halinda qazin nisbi stirati
sifir olur. Qalan hallarda qaz mayeys nisbaton daha
siiratle harokat edir, yoni qazin nisbi stiirati artdiqca,
o faydali is gormoayorok somarasiz sorf edilir. Onda
biz miixtalif Lorens ayrileri aliriq. Bu ayrilerds =4
xotti ile 0abCDE ayri xstti arasinda qalan sahani

Reservoir and
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Cadval 2
Secilmis quyularin hasilat dinamikasina asasan
hesablanmis Herst gostaricilari
Sira Quyu Herst adadi Q=£f(V)
No-si Ne-si «H» ganad1
1 168 0.987 Sol
2 216 0.976 -
3 107 0.960 - -
4 198 0.945 -"-
5 89 0.915 - -
6 274 0.895 -"-
7 185 0.875 -
8 108 0.834 - -
9 194 0.782 -
10 276 0.614 Sag
11 67 0.583 - -
12 192 0.572 -
13 153 0.593 -"-
14 106 0.585 -"-
15 17 0.320 - -

OEF {i¢cbucaginin S; (i =1, 2, ..., n) sahasina bolmak
lazimdir. Alinan qiymatlar is¢i agentin sarfinin
semoraliliyi deracasini gosterir. Bu amsaliyyat1 276,
106, 67, 89, 153, 17 sayli quyular iiglin aparaq.
Omoliyyatin naticalari codval 2-da verilir.

Moalumdur ki, kvaziperiodik ve xaotik signallar
ticlin uzun miiddetli korrelyasiya olmadiqda
H=0.5-0.6; periodik signallar {iigiin ise H=0.8+1.0
arasinda gotiiriiliir.

Coadvaldon goriindiiyii kimi 168, 216, 107, 198,

35
50
45 R/S=(at)Ha=1.3=0.1
H=0.503=0.008

w 35
)
S
20
15
10

Int

Sak. 2. 106 sayl1 quyu iiciin Herst (H) adadinin
toyininin ayani tasviri

o8

o4

032 - —

oa 0.6

ra

Sak. 3. Cadval 3-iin malumatlar1 asasinda
qurulmus A.To¢iqinin ayrilari
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89, 276, 185, 108, 153, 274 sayli quyularda Herst
gostoricisi 0.8-den boyiikdiir. 274, 67, 192, 194, 106,
17 sayli quyularda bu gosterici 0.4-0.6 arasinda
doyisir. Demali, Q=f(V) ayrisinin effektiv qanadinda
(sag qanad) isloyen quyulardan forqli olaragq, effektiv
ganadda (sol ganad) isloayen quyularda hasilatin
zamandan asililig1 periodik roqsler xarakteri dayisir.

Odur ki, quyularin istismarinin effektivliyini
yiiksaltmoak {i¢lin Q=f(V) oyrisinin sag torafinds
islayan quyularda gerarlasmis rejimds tadqiqat
apararaq bu quyular: ayrinin sol ganadina uygun
rejimda istismar etmok lazimdar.

Qeyd etmok lazimdir ki, qazlift quyularinin
hasilat dinamikasinin tehlili {i¢iin Herst gostaricisi
kifayot deyil. Ona gore ki, melumatlarda kicik
tezlikli trend olduqda Herst gostaricisi 0.8-0.9
intervalda doyise biler.

Oxsarliq ve Ol¢iilor nazariyyasina asason miiayyon
edilmisdir ki, haqiqi qaz tutumu (yerli) ¢ vo
hidravlik miiqavimat amsal1 A, qazlifti xarakterize
eden esas parametrlordir ve asagidaki parametrik
sokilde yazila bilor:

(46)
(47)

¢ =(p(ﬁ/ Frqar/ Reqar, We, Ivl,p)
Aqar:A(ﬁ, FTqar, Reqar, We, [J,p)

burada: § - fazalardan birinin hacm sarf tutumu;
Frqar, Reqar, W — uygun olaraq Frud, Reynolds
voVeyberq kriteriyalari;
u,p - qarisigin dinamik ozliliyi ve sixligidir.
Qazlift quyusunun istismarinin effektivliyini
yoxlamagq {i¢iin ¢ parametrinden istifads etmaklo H
parametrinin hesablanmis giymatinin diizgtinlitytinii

Reservoir and
petroleum engineering

. Cadval 4
Isci agentin sarfinin samaralik daracasi
Sahoalar, sm? Cini amsals,
Sira | Quyularin
say1 Noe-si s, S C- S,
S

1 276 27 225 0.12

2 106 36 225 0.16

3 67 105 225 0.466

4 89 120 225 0.533

5 153 130 225 0.578

6 17 140 225 0.622

toyin etmok olar.

Sonuncu cadvalden goriiniir ki, 276, 106, 67, 89,
153 sayli quyularda Cini emsali kigikdir. Bu ise o
demoakdir ki, haqiqi (yerli) qaz tutumu kicikdir, yoni
qaz faydali is gormayarak quyunun agzina qalxibdir.
Demboli, maili quyuda liftin ixtiyari kesiyinde maye
fazanin hacmi qaz fazasindan ¢oxdur. Odur ki,
tozyiq qradiyenti boyiikdiir, yeni maili qazlift
quyularinda dinamiki tezyiq qradiyentinin saquli
qazlift quyusunun uygun darinliyindoaki tazyiq
qradiyentine beraber olmas: {i¢lin maili qazlift
quyusuna qazin sorfini artirmaq lazimdir.

Belsliklo, aparilmis tadqiqatlardan bels naticaya
golmoak olur ki,maili govdali qazlift quyularinin
saquli govdali qazlift quyularina nisbaten istismar
texnika vo texnologiyasi keskin farqlenir.

Noatico

Aparilan tedqiqatlar naticesinde melum olmusdur ki, maili quyularda maye-qaz axininin
xarakterine vo hidravlik parametrlorine quyunun govdasinin miirekkeb faza qurulusu ¢ox tesir
edir. Maili quyularda axinin cari en kosiyinde qaz tutumu saquli qazlift quyularinin uygun
derinliyindoeki qaz tutumuna nisbaton kicik olur, buna gors de maili qazlift quyularinin ixtiyari en
kasiyinde tozyiq qradiyenti hamise saquli qazlift quyularinin homin handasi derinliyindoki tezyiq
qradiyentindan ¢ox olur.

Bu sebabdan eyni darinlikden eyni qader maye qaldirmaq {i¢iin maili quyularda saquli qazlift
quyularina nisbatan texminen iki defs artiq isci agent sarf etmak lazimdr.

Maili quyularda axmnin hidrodinamik xtiisusiyyetlorinin miirokkeb olmasi axinin analitik
modelini yaratmagi gqeyri-miimkiin etmisdir. Bu da mesalonin statistik {isullarla arasdirilmasini vo
onun praktiki hallini tolab edir.Toqdim edilon maqalads mahz bu yol se¢ilmis ve maye-qaz axininin
maili govdali qazlift quyularinin gostericilerinin qrupla hesablanmasi (MI'YA — meT04 rpynmosoro
ydera aprymMmenTa) lisulu ile dinamiki tezyiq qradiyentini toyin etmok iiciin riyazi ifade verilmis vo
onun adadi qiymoti tapilmisdir.

Aparilmis arasdirmalar naticesinde malum olmusdur ki, quyunun goévdaesinin handasi formas:
miirekksb olduqca (Frud adadinin kicik giymatlerinds) borularin cari en kesiyinds haqiqi maye
tutumu daha ¢ox olur. Bu iss o demakdir ki, borularda timumi tezyiq balansinda cem agirliq qiivvasi
artir. Odur ki, maili qazlift quyularinda dinamiki tezyiq qradiyenti saquli qazlift quyularinin
dinamiki tezyiq qradiyentinden 20+25 % ¢ox olur.
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Maili ve saquli qazlift quyularinin
istismar xiisusiyyatlarinin miiqayisali arasdirilmasi va
tazyiq qradientinin tasirinin dyranilmasi

V.C. Abdullayev
"Neftqazelmitadgiqatlayiha Institutu”, SOCAR, Baki, Azarbaycan

Xiilasa

Moaqalads maili quyularda quyu govdasinin miirekkeb qurulusunun maye-qaz axminin
xarakterine ve hidravlik parametrlorine tosiri miiqayiseli tahlil edilmisdir. Saquli ve
maili qazlift quyularinda eyni darinlikden eyni miqdarda mayenin qaldirilmas: {igiin
lazim olan is¢i agentin (qazin) seorfi arasindaki forq gosterilmisdir. Maili quyularda axinin
hidrodinamik xtisusiyystlarinin miirokkeb olmasi, axinin analitik modelinin yaradilmasinin
geyrimiimkiinliiyi qeyd edilmis, bu masalenin statistik {isullarla arasdirilmasi ve onun
praktiki hoalli gosterilmisdir. Toqdim edilon maqalade dinamiki tezyiq qradiyentinin mohz
bu tisulla, yoni maili govdali qazlift quyularinin gostariciloerinin qrup seklinde hesablanmasi
tisulu ile tayin edilmasi {iglin riyazi ifade verilmis ve onun adadi qiymsati tapilmisdir.

Acgar sozlar: saquli vo maili qazlift quyulars; tezyiq qradienti; xiisusi qaz seorfi; mayeqaz
qarisigi.

CpaBHI/ITe[leOe nuccaejgoBaHne 5KCIIdyaTanMmOHHBIX
XapaKTepuCTNK HAKAOHHbBIX I BepTUKaAbHBIX l"aS[lI/I(l)THbIX CKBa’XVIH "N
n3yvdeHne BAMSIHUS I'pagieéHTa 4aBAeHWsI

B.Ax. AGayaaaes
HUWIIN "He¢mezas”, SOCAR, baky, Asepbaiidxan

Pedepar

B cratpe IIpoBegeH CpaBHI/ITe/leI:IIZ aHaAU3 BAUSIHUSI CAOKHOM CTPYKTYPBI T€Ada CKBa’>XIMHbI
Ha XapaKTep I ImapaBAndecKne rnapamMeTrpsbl IIOTOKa XKIMAKOCTb-Ta3 B HAKAOHHBIX CKBa’KIMHaX.
[Tokazana pasHuIla MeXAYy pacxogoM pabodero areHTa (rasa), HeOOXOAMMOIO AA4s MOAbeMa
OAMHAKOBOIO KoAam4dyecTrBa KMUAKOCTIU C O,Z|,I/IHaKOBOI7[ l"Ay6I/IHLI B BEPpTUKAaABHBIX U1 HaKAOHHBIX
I'aSAI/ICl)THIJIX CKBa’kmMHax. HpI/IHI/IMa}I BO BHIMMaHIE CAOXKHOCTDb I'MApOAVHaMIM4YeCKNX CBOIICTB
TeUeHINsA B HaKJAOHHLBIX CKBa’XIMHaX, HEBO3MOJXHOCTb CO3J4aHUA AQHAAUTUYIECKOM Mogean
TE€UeHI,B CTaTbe IIPUBEAEHDbI ICCACAOBAHI DTOM HpO6AeMbI CTaTUCTNYECKIMU MeTOodaMU "
AAaHO ee IIpaKTN4IeCcKoe penieHune. B Hpe,Zl,CTaBAeHHOIZ craTbhe OBLAO AaHO MaTeéMaTIM4eCKOe BbrIpa-
JKeHne A4s omnpejgeaeHmnss AMHAMNYECKOTO IrpagmneHnTra AaBA€HUSA STUM MeTOoA0M, T. €. IIyTeM
I'pyIIIIOBOTO pac4yera TrokKa3aTreAen I'aS/lI/I(l)THbIX CKBa’XIH C HaKAOHHBIM KOPITyCOM, I HaI7[,Z],eHO
€ro 4ucAeHHOe 3HadyeHIe.

Katouesvie crosa: BepTUKaAdbHbI€ 1 HAKAOHHBIE l"aSAI/I(l)THbIe CKBAa’KMHBI; ITIepenag AaBA€HI:,
pacxog criennaapHOTO rasa,; ra3do’XXnaKocTtHasl CMecCh.
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ABSTRACT

This research includes synthesis and characterization of transition metal
complexes of Cu (II), Co (II) and Ni (II) with hydrazone Schiff base ligand.
Schiff base lagand was synthesized by reaction of malonic ester dihydrazide
and 5-bromo salicylaldehyde. The structure of obtained complexes was

studied by IR and electron spectroscopy
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https://doi.org/10.53404/Sci.Petro.20210100008

KEYWORDS
hydrazone Schiff base
ligand; copper complex;
nickel complex;

cobalt complex; IR and
UV-Vis spectroscopy.

1. Introduction

The synthesis of complex compounds of
hydrazone and its derivatives with its transition
metals, the study of their structure and properties
is one of the most intensively studied areas of
chemistry of coordination compounds in the last 20
years [1-5]. Hydrazones exhibit several coordination
sites, and they can easily coordinate with transitional
metals to form transition metal complexes and show
good biological properties. They are prepared by the
reaction of hydrazide (R-NH-NH2) and a carbonyl
(C=0) compound (-aldo and —keto). Hydrazones of
hydrazides, mono- and dicarboxylic acids open up
a wide range of possibilities for the production of
polydentate ligands. For example, dihydrazones of
hydrazides of dibasic carbonic acids are polydentate
ligands, forming mono-, di- and trinuclear complexes
with transition metals.

Coordination compounds containing polydentate
ligands are called chelates (from Greek chole,
“claw”), and their formation is termed chelation.
They can act as multidentate ligands when interacted
with transition metals and show many applications
in industry, agriculture, and applied in various
fields of medicine [6, 7]. They have physiological
and biological activities such as, in biological
activities enable the hydrazone compounds and
their complexes are suitable to be used as herbicides,
insecticides, nematicides, rodenticides, and plant
growth regulators. Acylhydrazones and their

transition metal complexes are included in the drugs
used against tuberculosis and oncological diseases.
They also show antimicrobial properties [1, 2]. The
structure and properties of coordination compounds
are determined by the structure of the organicligand.
Many different types of organic ligands are now
known to be able to bind metal ions strongly. In this
case, the structure of complex compounds depends
on the electronic properties of the heteroatoms that
make up the ligand, the number of coordinating
atoms (dentate), their relative position, and the
elasticity of the ligands.

2. Experimental

2.1. Materials and measurements

All reagents and solvents were obtained from
commercial sources and were used without further
purification unless otherwise noted.

Electron absorption spectra were recorded on a
UV-VIS Evolution 60S spectrophotometer. IR spectra
were performed from KBr pellets with a Nicolet IS10
spectrophotometer from Thermo Scientific (USA) in
the range of 400-4000 cm™.

2.2. Preparation of compounds

2.2.1. Malonic acid dihydrazide

The mixture of 3.2 g (0.02 mol) of malonic acid
diethyl ester and 4 g 50 % hydrazine was refluxed
for 5 hours. After cooling, the crude mixture was
filtered and kept at room temperature for 1 day. The
next day precipitated white crystals. Crystals were
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washed with distilled water several times and dried.
M.p.150 °C.

2.2.2. Synthesis of hydrazone from diethyl
malonate dihydrazide with 5-bromo salicylic
aldehyde (1)

The solutions 1.32 q (102 mol) malonic ester
dihydrazide dissolved in 20 ml of methanoland 3.82 g
(2:102 mol) 5-bromo salicylic aldehyde dissolved
in 30 ml of ethanol were mixed and stirred on a
magnetic stirrer at a temperature of 30-40 °C during
2 hours. Then the solution was filtered to remove
insoluble impurities. After 20 minutes, light yellow
crystals appeared, which were separated and dried
in the air. IR (KBr) v/ecm?=3279m, 3179m, 1754s,
1735s, 1698s, 1608s, 1505s, 1463s, 1377m, 1343m,
1260w, 1173w, 822w, 722w, 636w, 488w.

2.2.3. Synthesis of Cu(Il) complex (2)

Schiff base ligand (hydrazone) and
Cu(NGO;), x 3H,O in a 1:1 ratio were used for the
synthesis. A mixture of 0.72 g (0.01 mole) of ligand,
0.24 g (0.01 mole) copper nitrate, and 0.2 g of
NaOH in methanol: water solution (ratio 5:1,
20 mL) was stirred about 15-20 minutes on
a magnetic stirrer. Immediately the color changed
to dark green. The substance precipitates in the
solution as a green powder. The solid compound is
filtered and dried. The melting point is determined
Tm.p.>250°C. IR (KBr) v/cm?=3589m, 3205wide,
1662s, 1617m, 1524m, 1467m, 1373s, 1286s, 1181m,
834w, 703w.

2.2.4. Synthesis of Ni(II) complex (3)

Schiff base ligand (hydrazone) and
Ni(NO,), x 6H,O in a 1:1 ratio were used for
the synthesis. 0.72 g (0.01 mol) of ligand was
dissolved in 20 ml ethanol and 0.29 g (0.01 mol)
Ni(NO;), x 6H,O was dissolved in 30 ml methanol.
Then these solutions were mixed and stirred
for about 5 minutes on the magnetic stirrer. The
substance precipitates in the solution as a greenish-
yellow powder. The solution was filtered and dried.
M.p.>250°C. IR (KBr) v/cm™=3465m, 3047wide,
1694w, 1606m, 1520m, 1457m, 1359s, 1289m, 1174s,
1085w, 847m, 825w, 652w.

2.2.5. Synthesis of Co(II) complex (4)

The Co (II) complex was obtained in a similar
way as a Ni(II) complex. The substance precipitates
in the solution as a dark red powder. The solution
was filtered and dried. M.p.>250 °C.

Fundamental scientific
researches

Results and discussion

Malonic acid dihydrazide has a high elasticity due
to its ability to rotate around the methylene group
compared to other similar dibasic acids (oxalate,
phthalic, etc.). The carbonyl group combined with the
hydrazone group can be converted to keto and enol
forms, and the hydrogen atom can be deprotonated
during coordination. Therefore, dihydrazone from
bis-salicylic acid of malonic acid dihydrazide acts
as a potential mono-, bi-, tetraanion ligand during
coordination. Cu (II), Co (II), and Ni (II) complexes
were synthesized with 5-Br-salicyl hydrazone of
malonic acid.

(0]

0
a |l |
CH=N—N" V\N—N=$H

I
| N—oH HO_@
Br—~_~ Z " Br

IR Spectra of Ligand and Complexes

Optical methods were used to study the various
samples synthesized. Infrared spectroscopy is a
very useful method for the structure elucidation
of compounds, that is ligands and their complexes
to show the moiety bonded to the center metals
atoms subsequently. IR spectra of ligands and their
metal complexes obtained from substances
initially taken for synthesis were recorded on
a Nicolet IS10 spectrophotometer from Thermo
Scientific (USA) in the range of 4000-400 cm™. The
difference between the ligand spectrum and its
complexes showed coordination of Schiff base with
metals ions [8].

In the IR spectra of HL ligand, the absorption
band CH=N- belonging to the azomethine group is
1608 cm™, and the absorption band C=O belonging
to the carbonyl group in the amide group is
1698 cm™. Two intensive 3279 and 3179 cm™ strips
belong to the NH groups. Due to the complex
formation in the IR spectra of the Cu (II) and Ni (II)
complexes, the azomethine bond shifts to 1617 cm™
for the copper complex and 1606 cm™ for the nickel
complex. Observations of the absorption bands
3589 cm™ in the copper complex and 3465 cm™ in
the nickel complex show that they also contain a
water molecule. It was observed from IR spectra
and certain bands were common in the spectra of
metal complex and ligand which shows successfully
synthesis of complex formation.
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UV-Visible Spectra

The electronic spectra of the ligand 1 and its metal
complexes were measured using UV-VIS Evolution
60S spectrophotometer in ethanol solutions.
Absorption bands of 285 and 296 nm (doublet) and
340 nm are observed in the ligand 1 in the electron
spectra drawn in ethyl alcohol (Fig.1). These bands
belong to the m-m* transitions and to the group of
azomethine combined with a benzene ring at 340 nm.
During the complex formation some changed in the
electronic spectra of the complex has been observed.
In case of complex Co(Il), strong absorption bands
of 225, 265 and bands with low intensity at 300 and
354 nm appear in the electronic spectra in the UV
region [9]. Similar changing in the ligand absorption
bands were observed in the electronic spectra of
the copper(Il) 2 and nickel(I) 3 complexes with
sythesized hydrazone ligand 1 (Fig.2).
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Fig. 1. UV-Vis spectra of the ligand 1
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Fig. 2. UV-Vis spectra of the Ni(II) complex 3

Thus, it was confirmed by spectral methods
that malonic acid dihydrazone behaves like a
dianion tetradentate ligand and forms plane-square
complexes with Cu (II), Co (II) and Ni (II) ions. The
structure of the obtained complexes can be imagined
as follows:

Conclusions

Hydrazones of acid hydrazides were synthesized
by reacting hydrazides with aldehydes. The esters
of malonic acid were reacted with hydrazine
hydrochloride to form hydrazides, and then the
hydrazide was reacted with 5-bromo salicylaldehyde
to synthesize hydrazone. Copper nitrate, nickel nitrate
and cobalt nitrate were reacted with as prepared
hydrazone to synthesize metal complexes. The
hydrazone and metal complexes were characterized
by IR and UV-Vis spectroscopy. The IR bands observed
around 1617 cm™ for the copper complex and 1606
cm™ for the nickel complex, due to CH=N- group. The
synthesized products showed encouraging results
and may be used in different applications.
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KoMmmnaekcsl MeTaaa0B ¢ AUTMAPa3OHOM AUTMApPa3MHA
MaAOHOBOM KIMCAOTHBI

P.X. Ucmanaos!, I1. A. ®aTyaaaesa®
"HUIIN "He¢mezas”, SOCAR, baxy, Asepbatidxan
Uncmumym xkamarusa u Heopzanudeckoll xumuu Hayuonaroroi akademuu nayx
Asepbaiidxana, baxy, Asepbaiidxan

Pedepar
ITpeacraBaeHHoOe nccael0BaHMe BKAIOYaeT CUHTE3 U XapaKTePUCTUKY KOMIIAEKCOB Ilepe-
xoguerx Metaaaos Cu (II), Co (II) m Ni (II) ¢ aurangom ruapasonosoro ocHosanns llnddda.
Awnrang, ocHosanus lludda 6s1a cuHTE3NpOBaH peakumerl s¢pupa Mal0HOBON KIUCAOTH U
5-O0pomcaaunuaaansernsa. CTpoeHne noaydeHHLIX KOMIIAeKCOB u3ydyeHo Metogamu VK u
DAEKTPOHHOU CIEKTPOCKOIIN.

Katouesvte crosa: ruapasoHossiil Anrans ocaosanus lludda; MmeaHbIT KOMITAEKC; HIKe-
A€BBI KOMIIAEKC; K0OaabTOBbIN KoMIaeke; VIK- n YP-puanmas crieKTpOCKOIus.

Malonik tursusu dihidrazinin dihidrazonu ila
metal komplekslari

R.H. ismayll'ovl, P. A. Fatullaeva®
""Neftqazelmitadqiqatlayiha Institutu”, SOCAR, Baki, Azarbaycan
?Kataliz va Qeyri-iizvi Kimya Institutu, Azarbaycan Milli Elmlar Akademiyasi, Baki, Azarbaycan

Xiilasa
Toqdim olunan tedqiqata Schiff asasli hidrazon ligand: ile Cu (II), Co (II) ve Ni (II)
kecid metallar komplekslarinin sintezi vo xarakteristikasi daxildir. Schiff asasli liqand,
malonik tursusu efiri ilo 5-brom-salisil-aldehidin reaksiyas: ilo sintez edilmisdir. Alinan
komplekslorin qurulusu IQ va elektron spektroskopiyasi vasitesilo dyrenilmisdir.

Acar sozlar: Schiff ssash hidrazon ligandy; mis kompleksi; nikel kompleksi; kobalt
kompleksi; 1Q vo ultrabandvsayi spektroskopiya.
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