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PHYSICO-CHEMICAL PROPERTIES
OF COMPOSITIONS BASED
ON A TECHNICAL OIMASH SALT USED
AS WELL JAMMING

Abstract. The physico-chemical properties of the technical salt of the Oimash deposit
have been studied. The results showed that the salt has no alkaline-earth metals, is not
soluble or compactable, and when dissolved is compatible with seawater and waste-
water. The characteristics of new 5 dry compositions based on the Oimash field technical
salt, used for the preparation of jamming liquids, the physico-chemical characteristics of
which meet the requirements for said compositions, have been developed and studied. The
dry mixtures and seawater are used to produce well jamming liquids with high physico-
chemical characteristics that are suitable for well jamming operations.

Keywords: muffling fluid, composites, dry mixture, technical salt of Oimashdeposite.

Introduction. At present, in the group of water-based jamming liquids, the
main role belongs to aqueous solutions of mineral salts or pure brinesthat do not
contain a solid phase. When they are used, the irreversible presence of pores by
particulate particles is often excluded from the complex of causes causing a reduc-
tion in the permeability of the productive formation [1].

The jamming liquids(JL) shall be such that pressure is placed on the bottom as
to exceed the plastics pressure. The solution to this problem is possible with the aid
of various mixtures of silting formations, which generate a pressure higher than the
formation pressure at the well bottom. Water formulations with additives for
thickening or mineral salts are usually used and are prepared based on this.

Water-based jamming liquids are the most technological, non-toxic and
environmentally friendly. At the present stage of development of oil fields (do-
mestic and foreign), there is wide use of JL, which are reservoir and technical
waters, as well as aqueous solutions of mineral salts or mixtures thereof [2].

The high technological efficiency of water-based jamming liquidscan be
achieved by using high-quality reagents that fully meet the technical requirements.
In the work aimed at assessing the quality of the studied reagents used for
preparation of muffling fluid, the basic physical-chemical parameters of the main
reagent — technical salt of the deposit «Oimash» are defined.

The technical salt of the deposit «Oimash» is a crystalline bulk mineral, most
of which contains sodium chloride (96-97%), the rest of which is various
impurities.
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EXPERIMENTAL PART

The technical salt (TS) of the Oimash field was used for the experiment. All
dry compositions of the muffling fluid are prepared on the basis of 25 gram of
technical salt of Oimash with additives of reagents improving the quality of the
muffling fluid. Such reagents were used: 0.01-0.05 g phosphate salt (PS), 0.1-0.2 g
Trilon B (TB), 0.1-0.4 g formalin, 0.01-0.03 g solution of PAA, PAS - 0.1-0.04 g
solution.

For the formation of the first composite dry composition, 25 g of the technical
salt of Oimash and reagent of PS is taken: TB: Formalin: PAA: PAS at a ratio of
0.5:0.1:0.1:0.01:0.1 g, in a reduced form (250:5:1:1:0.1:1:1). For the second
formulation 25 g OimashTS and the added reagents PS:TB:Formalin:PAA:PAS at
a ratio of 0.1:0.2:0.1:0.01:0.1 g are taken, in abbreviated form (250: 1:2:1:0.1:1).
For the third composition: 25g Oimash TS and PS: TB: Formalin: PAA: PAS at a
ratio of 0.1:0.1:0.4:0.01:0.1, in abbreviated form (250:1:1:4:0.1:1). For the fourth
composite 25 g Oimash TS and reagents in ratios (250: 1:1:1:03:1). For the fifth
formulation: 25 g TS and reagents above the ratios given (250:1:1:1:0.1:4).

The determination of the traceability of salt ensures the acquisition of high-
guality information on the propensity of the commercial form of salt for tracking,
the formation of lumps and lumps in the packaging during storage. The cylinder
with the packed salt with a closed cork was placed in the oven with a temperature
of 35°C for 2 hours. The cylinder was then cooled to room temperature, after which
it was placed with salt in a cryostat with a temperature minus 10°C for 2 hours.
Then the salt cylinder was cooled to room temperature for 2 hours. At the end of
the cooling process, the cylinder contents were poured onto the tray and the
presence of lumps and agglomerates was recorded [3].

The main problem when jamming wells is the selection of a liquid with the
required density [4]. The choice of formulations of the main suppressant liquids in
the form of salt-based solutions is based on the attainment of brine density and
stability. The density of the solutions was determined by an areometer.

Determination of the consumption rate of the studied salt. Data on the deter-
mination of the consumption rate of the studied salts provide quantitative
information on the mass consumption of salts needed to achieve the maximum
density of jamming solutions and process fluids under fishing conditions.

Mass fraction of ions of alkaline earth metals. Mass fraction of ions of alkaline
earth metals, in terms of calcium ions in salts used for the preparation of killing
solutions and repair and technological fluids. This is necessary to predict the
occurrence of the risk of salt deposition (calcite, dolomite, barite, etc.) and take
preventive measures to minimize it [4].

RESULTS AND DISCUSSION

According to above methods, the mass fraction of moisture in the Oimash
deposit salt and its traceability have been found[3]. The density, mass fraction of
the ions of the alkaline-earth metals and compatibility with the formation water of
Uzen deposit are further determined [4]. The results are shown in table 1.
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Table 1 — Physico-chemical properties of the Oimash deposit technical salt

Name of indicator Technical salt of theOimash deposit
type of water sea waste
Humidity, % 1,01 1,01
mass fraction
insoluble substances,% 0,45 0,54
mass fraction of alkaline earth . .

isabsent isabsent
substances,%
salt consumption for saturation, kg / t 247,0 245,0
density of saturated solution at 20 °C, kg/m? 1190 1163
caking notpronetocaking notpronetocaking

The results of the salt studied, used for the preparation of salt compositions,
showed that the sample has a humidity of 1.01%, the size of granules is less than
1 cm, which indicates that it is «non-caking tendency», the mass ratio of insoluble
substances is 0.45% in seawater and 0,54% in sewage. The salt dissolved in marine
and sewage water has no alkaline-earth metals and shows compatibility with both
types of water, as during dissolution a mildly cloudy white solution is formed.

Thus, the salt in the Oimash deposit can be used to prepare jamming liquids.

The main characteristics of the prepared dry formulations based on the Oimash
technical salt are further studied.

The requirements [7] for dry formulations used for the preparation of well
jamming fluid shall include the quality of the original materials such as, their
crystal mass (partial clustering is allowed), the colour change from white to grey,
saturation density - not less than 0.7 th/m3, solubility in sea (technical) water - not
less than 98.5%, mass ratio of soluble substances in water not more than 1.5%,
mass proportion of moisture - N0t more than 5%, corrosion rate of steel in solu-
tion - not more than 0.12 mm/year.

The following are the characteristics of the new five dry compositions we have
developed, which will be used for drilling fluids. The basis of the dry mixtures is
the technical salt of the Oimash deposit and contains a complete set of necessary
and sufficient additives of chemical products (table 2).

The saturation density, mass fraction of insoluble substances in water, mass
fraction of moisture of dry compositions slightly increases compared to the initial
technical salt of the Oimash deposit as can be seen from the data of Table 2. For
example, in the developed dry compositions, the density of the saturated compo-
sitions increases by 0.13-0.22 tn/m3 compared to the technical salt and meets the
requirements of [7] at least 0.7 tn/m3. The mass ratio of insoluble substances when
dissolved in water increases slightly, but does not exceed 1.5% and meets the
requirements for dry mixtures. The mass proportion of moisture in the formulations
developed is less than in the Oimash technical salt and also meets the requirements
(not more than 5%).
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Table 2 — Main characteristics of dry compositions
Saturated Mass Moisture- | Solubility | SOluPility
: of insoluble . . insewage,
Samples density, b massratio, | inseawater, 0
tn/mé substances % % %
in water, %
Technical salt of
the Oimash deposit 0.7 0.015 1,01 98,22 95,97
1 composition
(250:5:1:1:0,1:1) 0.92 0.318 4,26 98,56 92,66
2 composition
(250: :2:1:0,1:1) 0.89 0.318 5,05 98,05 93,59
3 composition
(250:1:1:4:0,1:1) 0.83 21 5,02 97,89 91,7
4 composition
(250: 1:1:1:03:1) 0.83 157 4,38 97,64 92,76
5 composition
(250:1:1:1:0,1:4) 0,91 1,66 0,07 97,96 93,01

The solubility of the developed dry compositions depending on the types of
water was investigated. From the data given in table 2 it can be seen that all dry
mixtures are readily soluble in both types of water. It should be noted that the
solubility of all dry compositions in seawater is 98%, while in waste water their
solubility decreases slightly and ranges from 91.7 to 95.97%. Judging by the data
obtained, all dry compositions of the mixtures meet the requirements [7] for dry
composite compositions used to prepare the well jamming liquids.

Table 3 — Main characteristics of ready-made compositions of - jamming liquids (in seawater)

Solution The amount Corrosion
Samples density — of suspended activity — Aggressiveness
P from 1,01 solids, no more than of solutions
till 1,18 g/cm3 kg/dm?3 0.1 mm/year

. slightly aggressive
Technical salt 1,177 0,78 0,180 (0,01-0,1mm/year).

1 composition slightly aggressive
(250:5:1:1:0,1:1) 1,133 0,902 0,019 (0,01-0,1 mm/year).

2 composition slightly aggressive
(250: :2:1:0,1:1) 1,150 1,108 0,055 (0,01-0,1 mm/year).

3 composition slightly aggressive
(250:1:1:4:0,1:1) 1,160 1,423 0,056 (0,01-0,1 mm/year).

4 composition slightly aggressive
(250: 1:1:1:03:1) 1,157 1,384 0,046 (0,01-0,1 mm/year).

5 composition slightly aggressive
(250:1:1:1:0,1:4) 1,152 1,384 0,046 (0,01-0,1 mm/year).
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The results of the study of main characteristics of prepared solutions —
jamming liquids based on dry compositions, in seawater by density, by the amount
of suspended solids and corrosive activityhave shown in table 3. The results
obtained showed that the density of all ready-made fluids lies in the range from
1.13 up to 1.177 g/cm?® and meets the requirements [7] from 1.01 to 1.18 g/cm?.

The amount of suspended solids during the dissolution of the investigated
compositions is high in comparison with the technical salt of the Oimashdeposit,
this is due to an increase in the viscosity of the solutions. It is known that if the
corrosion rate lies in the range of 0.01-0.1 mm/year, then the medium is
characterized by a slightly aggressive one. In terms of the degree of aggressiveness,
the corrosive environment of the developed compositions of jamming liquids is no
more than 0.1 mm/year and meets the requirements for them.

Thus, the developed composite compositions based on the technical salt of the
Oimash deposit can be used for the preparation of effective jamming liquids.
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Pe3iome

P. A. Kaiivinbaesa, I'. ILI. Cyrmanbaesa, A. A. Aeamaesa,
P. M. Yepnaxosa, V. )K. /lcycunbexos

®U3UKO-XUMUYECKUE CBOMCTBA KOMIIO3ULIMM
HA OCHOBE TEXHUYECKOI COJIA OMMALLIA,
I[MPUMEHSEMbIX B KAUECTBE I'JIYILIEHUS CKBAXWH

B craTthe m3ydeHBl QU3NKO-XUMHUYECKHE XapaKTePUCTUKH TeXHUIecKol comn Ofima-
a ¥ KOMITO3UITMOHHBIE COCTaBbl HA X OCHOBE.

UccnenoBanue nokasano, 4To TEXHUYECKAsl COJIb UMeEET BiIaxHOCTh 1,01%, pazmep
rpaHy’l MeHee | cM, 9TO YKa3bIBalOT Ha €€ «HE CKIIOHHOCTH K CIIC)KUBAHHIO», MaccoBast
JI0JIsl HEPAacTBOPUMBIX BemecTB cocTtaBiseT 0,45% B Mopckoit Boge u 0,54 % B cTouHOM
Bojie. Conb HE MMEET IIEJIOYHO-3EMEJIbHBIX METAJIOB M TOKA3bIBAET COBMECTHMOCTH C
00eUMH THIIAMH BOJBL. A B CyXHX KOMITO3HIIMOHHBIX COCTAaBaX HACBIMHAS IIOTHOCTH
BO3pACTaeT 110 CPAaBHEHMIO C TeXHHYeckoil conpio Ha 0,13-0,22 tn/M3, MaccoBas mons
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HEPaCTBOPUMBIX BEINECTB INPU PACTBOPEHUH B BOJAE HECKOJBKO YBEJIUYMBAETCS, HO
cocrapisier He Oosree 1,5% B Bone, MaccoBast 1oJ1sl BiIaru y pa3pabOTaHHBIX COCTaBOB
MEHbIIIE, UeM Y OIMAIICKON TEXHUUYECKON COJIH, U TAKKE COOTBETCTBYET MPEAbABISEMbIM
TpeboBaHusM (He Oonee 5%). PacTBOpHMOCTH BceX CyXHX COCTaBOB B MOPCKOW BOJE
cocraBiseT 98 %, a B CTOYHOM BOJIC HECKOJIBKO YMEHBIIAETCs U Konebnercs ot 91,7 no
95,97 %. Ilomy4eHHBIE PE3yNIBTATHI TI0 OCHOBHBIM XapaKTEPHUCTHKAM NPUTOTOBJICHHBIX Ha
BOJIE PACTBOPOB ITOKA3AJIH, YTO INIOTHOCTH BCEX TOTOBBIX KHUAKOCTEH JIEKHUT B IPEEIax OT
1,13 mo 1,177 r/em® u cootsercTByeT Tpebosanusam [7] ot 1,01 mo 1,18 r/em’,

KnaroueBble cji0Ba: XHUIKOCTH TIYHICHHsI, KOMIIO3UIIHOHHBIE COCTABbI, CyXasl CMECh,
TEXHHYECKasi COJIb MecToposkaeHus Oiiman, (PU3NKO-XUMHUIECKHE CBONCTBA.

Pe3iome

P. O. Kauwiybaesa, I'. I11. Cyrnmanbaesa, A. A. Azamaesa,
P. M. Yepnsxosa, 6. JK. XKycinberxog

_ YHFBIMAJIAP/IbI COH/IIPTILI PETIH/IE KOJIIAHBUIATBIH
OVMAI TEXHUKAJIBIK T¥3bl HETT3IHEIT KOMIIO3ULIMSITIAPAbIH
OU3UKA-XUMUSUIBIK KACUETTEPI

Kympicta OfiMain kKeH OpHBI TEXHUKAJIBIK TY3BIHBIH XKOHE OHBIH HETI31HAE XKacalFaH
KOMITO3HIIVSUTBIK  KYpaMIapAblH (HU3UKa-XUMMSUTBIK KacueTTepi 3eprrengi. Hotmkenep
TY34a CUITUTI-)Kep MeTalJaphl JKOK €KeHiH, JKaOBICKAKTHIK KaCHETTepi Je JKOK JKOHEe Ke-
CeKTeNMeNTIHIH KepceTTi. bys Ty3 epireHie TeHi3 oHE arbI3bIHIBI CYMEH YHIIECIMIUTIK
kepcetTi. Con cebenti OlimMalil KeH OPHBIHBIH TEXHUKAJIBIK TY3bIHBIH HET131H/IE ®KaHa 5 Kyp-
FaK KOMITO3HULIMSUIBIK KYpaMaap 93ipJieH]Il *KaHe OJIapblH cHIlaTTamMajapbl 3eprresi. Ocel
KypamJIapAblH (U3HKaIBIK-XUMHSUIIBIK CHIIATTaMajIapbl 3€pTTENiHIN, O CUIaTTaMaliap
KYpFaK KocIajapra KOHbIJIaThIH TajanTapra Colkec keaeaini kepcerinai. Kyprak kocmanap
MEH TEHi3 CyBI HETi31H/e XKOFaphl (PU3UKAIBIK-XUMUSIIBIK KOPCETKIMTEPi Oap YHFRIMamap-
IIbl COHJIPY CYHBIKTHIKTaphl ajbIHIIBI, OJIap YHFBIMAJIApZbl COHAIPY >KYMBICTapblHA Ka-
pamsl.

Tyiiin ce3aep: coHipy CYHBIKTBIFBI, KOMIIO3UIMSUIBIK Kypamap, Kyprak Kocna, Oi-
Malla KeH OpHBIHBIH TEXHUKAJIBIK TY3bl, PU3HKa-XUMHSIIBIK KacCHEeTTepi.
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