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Annotasiya. Darin neft vo gaz quyularmin méhkomlondirilmosi zamani keyfiyyatli sement dasinin
oldo olunmasi aktual todgigat istigamatlorindondir. Sement dasinin méhkomliyinin artirilmasi tigiin
muxtalif elektrolitlordon istifads olunur. Kaliumxlorid, kalsiumxlorid elektrolitlori vasitasilo vo barit
agirlagdiricist ilo sement daginin méhkomliyinin artirilmasina nail olunmusdur. Bu va diger qatqilar
sement dagimnm mohkomliyini artirsa da, onu quyu divar1 vo goruyucu kKoemar ilo ilismasi tam tomin
olunmur. Bu mosalonin holli Gglin  mixtalif yanasmalar islonilmisdir. Lakin, quyularinn
mdhkamlandirilmasinds gonastbaxs naticalor aldo olunmamisdir. “Kigik tasir vo hayacan effeksi”
nozariyyasi asasinda movcud problemin halli U¢lin nanohissaciklorin istifadasi tovsiys olunmus va
nanosement torkiblor islonilmisdir. Bu torkiblor quyudibi zonanin méhkomlandirilmasinds genis totbiq
olunmusdur [1].

Acar sozlar: portlandsement, nanosement, méhkomlik, deformasiya, quyu ltlssi, sement mohlulu,
nanohissacik, “Kigik tasir va hoyacan effekti”
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Abstract. Obtaining high- quality cement stone during the strengthening of deep oil and gas wells is
one of the urgent (actual) research areas. Various electrolytes are used to increase the strength of
cement stone. Potassium chloride, calcium chloride electrolytes and barite the aggregate has been used
to increase the strength of cement stone. Although these and other additives increase the strength of
the cement stone, its adhesion to the well wall and the protective belt is not fully ensured. Different
approaches have been developed to statement of the issue. However, satisfactory has not been achieved
reinforcement of wells. Based on the theory of “small impact and excitation effect”, the use of
nanoparticles to solve the existing problem was recommended and nano- cement compositions were
developed. These compounds have been widely used to strengthen the bottom- hole zone [1].
Keywords: portland cement, nanocement, strength, deformation, bottom- hole, cement fluid,
nanoparticles, “Small impact and excitation effect”

Material vo tadgiqat iisullari. Todgigatlarda Olgllori 40- 60 nm toskil edon metal
nanohissaciklordon, mixtalif markali portlandsementlordon istifado olunmusdur. Portlandsement
nimunalorinin asasinda sement mohlullar1 hazirlayarken “su- sement” amili 0,45- 0,55 toskil edon
mMoahlullar hazirlanmis va onlarin adi halda va nanohissaciklorin alavasindan sonra struktur- mexaniki
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gostaricilori 6lglilmiisdiir. Todqiqatlarin aparilmasi zamani sement dasinin deformasiya gostaricilari
xususi toyinatli cihazlar vasitasilo 6l¢tilmiisdiir.

Muzakiralor. Todgigat naticalori Durtmund va Diisseldorf soharlorinds yerlogan nanotexnoloji
moarkazlords, Aaxen Universitetindo mizakirs olunmusdur. Miizakiralorin aparilmasi zamani professor
Lothar Heinrich istirak etmis va naticalor onun bilavasits istiraki ilo miizakirs olunmusdur. Neft va qaz
quyularinin  méhkomlondirilmasindo sement mohlulunun reoloji parametrlorinin  tonzimlonmasi
sementlomo prosesinin ugurla hayata kegirilmoasinds shamiyyatli rol oynayir. Sementlomo prosesi basa
catdigdan sonra sement dagmin mohkomliyinin tomin olunmasi quyunun uzunmiiddatli istismarina,
vaxtindan avval sulagsmanin garsisinin alinmasina, tomirarast miiddotin azaldilmasina miisbat tasir
gostarir. Keyfiyyatli sementloma bir cox murakkablosmalarin, o climladan, grifonlarin bag vermomasi
ucuin asas amildir. Bununla yanast:

- Quyuya endirilon qoruyucu komoarin mdhkomlondirilmoasinin effektivliyini artirmaq
moqsadilo halgavi fozada mohkom sement dasinin alinmasi vacibdir. Alinan sement das1 ham goruyucu
komoar ilo, ham do quyu divar ilo hermetikliyi tomin etmolidir.

- Uzun middat istismarda olan quyularm quyudibi zonasmin barkidilmasi uglin, hamginin
quyudibi ilo lay arasinda dayaniqli “dohliz”in yaradilmasi moagsadilo quyudibinin boarkidilmasi
onamlidir.Qazma prosesinds bas veron gozalarin aradan galdirilmasi mogsadilo konkret dorinlikda
etibarli sement korpiilorinin qoyulmasi va yan lulslorin gazilmasi ti¢iin optimal soraitin yaradilmasi
cox aktualdir.“Kig¢ik va super kicik konsentrasiyalar” effekti nozoriyyasino asaslanarag NH- in sement
mohlulunun reoloji parametrlorina vo sement dasmm mohkoamlik xususiyystlorina tasirini dyronmok
mogsadilo ARDNS- in KQIT- in “Tampona;j” Idarasinds silsilo tadgigatlar aparmisdir.

Tadgiqatlar zaman1 «kigik tosir effekti» asasinda miixtalif faiz nisbatlorinds nanohissaciklorin
sement mahlulunun reoloji parametrlorins tasiri tadqiq olumusdur. Tadgigatlar 75° C temperaturda hom
1 atmosfer, ham do 300 atmosfer tazyiqdo, bitin hallarda su- sement amili 0,5 olmagla, texniki su va
“G” markali sementdon istifads edilorok aparilmigsdir. Alinmis noaticalor asasinda adi vo nanotarkibli
sement mohlulunun 1 vo 300 atm tozyiqds tutusma baslangicinin diaqramlar1 qurulub. (sokil 1 vs 2).
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Sakil 1. Adi va nanotorkibli sement mohlulunun 1 va 300 atm tazyigds tutusma basglangicinin
diagramlar1

Almmus naticalor asasinda molum olmusdur ki, NH sement moahlulunun reoloji parametrlorino
misbat tasir gostarir, eyni zamanda sement mahlulunun tutusma baslangicini1 70% uzadir.
Bundan sonra sement dasinin méhkomlik xususiyyatlorinin dyronilmasi mogsadilo su- sement amili
0,5 olmagla adi su- sement va 0.01% nanotarkibli sement mohlulundan sement dasi niimunalori (40
odad adi va 40 odad nanotarkibli sement das1 niimunasi) hazirlanmigdir [2,3].
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AzINMAS TASC- nin “Metrologiya va smagqlar laboratoriyasi”— da “LIJIM - 30” vo “MK-
30tipli universal sinaq masinlari vasitasilo 23/24.01.2012— ci ildo har birindan 5 (bes) adod olmagla
adi vo nanotorkibli sement dasmm mohkomliys smagi kegirilmigdir. Sement dasmnm sixilmaya,
dartilmaya va ayilmays méhkomliyi “LIJIM- 30 tipli universal sinaq masminda aparilmisdir (sokil 3,

6,7, 8).

Adi va nanotarkibli G markah sement mahlulunun 300
atm tazyiqds tutusma baslangici, daqiga
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Sokil 3.

Coadval 1 va 2- do uygun olaraq adi vo nanotarkibli su— sement mohlulu tutusdugdan 48 saat
sonra sement dasmnin sixilmaya va ayilmays méhkomliyinin naticalori gostarilmisdir [3]

Cadval 1.

Adi va nanotarkibli su— sement mohlulu tutusdugdan 48 saat sonra sement dasinin

Smaq sixilmaya mohkamliyi, MPa
nlimunasinin SINAQ Sement dasinin NOVU
sayl AVADANLIGININ Su- semen_t Nanotoarkibli su- sement nimunasi
ADI Vo TIPI nimunasi
1 31,4 30.63
2 “IIJM - 30” TIPLI 31.88 35.31
3 UNIVERSAL SINAQ 33.59 42.27
4 MASINI 27.34 43.91
5 33.44 43.75
Orta giymot: 31.53 39.17
Natica %-lo 24,2%
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Adi su-sement va nanotarkibli sement dasinin sixilma
méhkomliyi diaqran
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Sakil 4.
Cadval 2.
Adi va nanotarkibli su — sement mohlulu tutusduqdan 48 saat
Sinaq sonra sement daginin ayilmays méhkamliyi, MPa
nimunasinin . Sement dasinin novii
Sinaq avadanliginin adi - RT
say1 Vo tipi Adi su-sement nanotarkibli su-
P nimunasi sement nimunasi
1 0.23 0.21
2 “ N 0.069 0.382
3 uni\}elfgl[ ;1131:1) Lllihml 0.023 0.035
4 qthas 0.163 0.116
5 0 0
Orta giymat: 0.12 0.19
Natico %-lo 55%
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Sakil 5.

Sement dag1 niimunalorinin zorbs 6zltllyuns smagi TOCT- 9454— 88-5 asason “MK- 30” tiplt
universal sinaq masin1 vasitasilo hayata kegirilmisdir.
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Sakil 6.

Almmus is¢i zorbays gors hesabat asagidaki diisturla hesablanmisdir.

a =A /F,cin?

burada: A- isci zorbe, C/m?, F — niimunonin en kosik sahasidir, m?.

Hesabatin naticalori cadval 6.9— da gostorilib. Cadvaldon gorindiyt kimi 0,01% nanotarkibli

sement das1 niimunasi adi su- sement dasindan 4%- o gadar ¢oX natica vermisdir [5].

Sakil.7
Cadval 3.
Adi va nanotarkibli su — sement mohlulu tutusduqdan 48 saat sonra
Sinaq sement dagminzarbe 6zlillyiine sinagi, C/m?
nimunasinin Sinaq Sement dasinin névii
say1 avadanliginin | “G” markali su- Nanotarkibli su- sement
adivatipi | sement nimunosi nimunosi
1 2.22 2.10
2 “MK - 30” 2.53 2.20
3 tipli universal 2.58 3.27
4 smaq masini 2.34 2.97
5 2.50 2.06
Orta giymat: 2.43 2.52
Noatica %- lo 4%
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Sement das1 niimiinalorinin dartilma mohkomliyina smagi asasen “LIJIM- 30” tipli universal
sinaq masini vasitasi ilo hoyata kegirilmigdir.

Sakil 8.
Cadval 4.
Adi va nanotarkibli su— sement moahlulu tutusdugdan 48 saat sonra
Sinaq sement dasmin dartilmaya siagi, MPa
nimuna S td v
sinin Stnaq ement daginin novi
say1 avadanhgmin | “G” markali su- sement nanotarkibli su-
ad1 va tipi niimunosi sement niimunasi
1 SIUIM - 307 0.051 0.084
2 TiPLi 0.061 0.075
3 UNIVERSAL 0.041 0.052
4 SINAQ 0.046 0.062
5 MASINI 0.046 0.058
Orta giymat: 0.049 0.066
Natico % - Io 35%
Sement dasinin dartilmaya mohkomlik
sinaginin diagrami
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Sakil 9.
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