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Abstract: Hydrocarbon based emulsions are actively used as technological fluids in the processes of oil and gas wells construction,
drilling-in, workover, and in the improved oil recovery methods such as intensification of oil production, water shut-off and others
[1, 2]. However, the area of effective application of emulsion compositions is determined by their physical properties. Classical
hydrocarbon emulsions have low thermal stability and lose aggregative stability in reservoir conditions, due to the coalescence of
globules of the dispersed phase, which leads to a decrease in the technological efficiency of their use in high-temperature formations.

The authors of the article propose a modification of the emulsion system by the addition of silicon dioxide (SiO,) nanoparticles
in order to improve its properties. Previously, the results of experimental studies of thermal stability, which revealed the advantages
of modified emulsion system with nanoparticles over classical emulsions were presented. [3]. The comparative analysis of the
results of laboratory studies on the emulsion system with nanoparticles dispersity after filtration in porous media using optical
microscopy is presented in article. Based on the analysis it was revealed that after filtration in natural rock cores the dispersity of
the emulsion system with nanoparticles increased, and that phenomenon might be described by absence of the coalescence in
the emulsion, and globules breakdown to smaller size during filtration through the porous media of rock cores from Abdulovskoe
and Yugomashevskoe oil-gas fields.
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Pestome: YrneBofopoaHble 3My/bCM aKTUBHO MPUMEHAIOTCA B KaueCTBe TEXHOOMMYECKNX XMUAKOCTEN B MpoLjeccax CTpo-
UTENbCTBA, OCBOEHUA, MYLIEHNA HEPTAHDBIX 1 ra30BbIX CKBaXXWH, NPV NPoBefeHUr paboT No nHTeHcnbUKaumm 4obblun HepTn
1 OrpaHnyeHunto nprToka Bogbl [1, 2]. OfHako 0651acTb 3GPEeKTUBHOIO MPUMEHEHUA SMYIbCUOHHbBIX KOMMO3MLMIA onpeaenaeTca
nx GU3MYecKMm cBONCcTBaMU. Knaccuyeckme yrneBofopoAHble SMybCum 06nafialoT HEBbICOKOW TePMOCTabUIbHOCTBIO 1 TEPAIOT
arperaTvBHYI0 YCTOMYMBOCTb B M1aCTOBbIX YCIIOBUAX, BCIEACTBYE KOAnecLeHLmm rnobyn AncnepcHon ¢gpasbl, 4To MPUBOANUT K CHU-
MKEHUI0 TEXHONOrMYeCKON SPPEKTUBHOCTI X MPUMEHEHNA B BbICOKOTEMMEPATYPHbIX MiacTax.

ABTOpamu CTaTby NpeanaraeTcad MoandUKaLMA SMYNIbCUOHHOW cUCTeMbl JoOaBNeHMeM HaHOYaCTUL, ABYOKUCK KpemHusA (SCH)
C Lieblo YNyyLleHnaA e€ CBOWCTB. PaHee Obinv NpeacTaBeHbl pe3ybTaTbl SKCNeprIMEHTasIbHbIX NCCef0BaHNI TEPMOCTabMITbHOCTH,
BbIABMBLUVE NpenMyLlecTBa MoauduumpoBaHHbix SCH nepep knaccnuecknmm smynbcvamu [3]. B ctaTbe aHanmn3mnpytoTca pesynbraTbl
nabopaTtopHbIX nccnefoBaHnin gncnepcHocT 3CH nocne GpunbTpaumm B NOPMUCTbIX Cpefjax METOAOM OMNTUYECKOWN MUKPOCKOMUN.
Ha npumepe 06pa3LioB ropHbix nopog A6aynoBckoro 1 KOromalleBcKoro MeCTopoXKAeHU BbIABNEHO YBENMYeHMe ANCNePCHOCTA
3CH, cBA3aHHOE C yMeHbLUeHMeM AviameTpa r1obyn 1 OTCYTCTBUEM KoaneCLeHLMN B MOANOULIMPOBAHHbBIX SMYSIbCYOHHbIX CCTEMAX
nocne ¢punbTPaLMM B MOPUCTON Cpefe.

Knioyeeble €2108a: HAHOUACTVILbI, ABYOKNCb KPEMHWSA, SMYIbCMOHHAsA CUCTEMA, MHTEHCMdUKaLUMA Jo6blun HedTU, CENeKTBHanN
obpaboTka.
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INTRODUCTION

he article presents the results of laboratory research

for studying the structure changes in dispersity of
emulsion systems with SiO, nanoparticles after filtra-
tion in fractured-porous media of rock cores from Ab-
dulovskoe and Yugomashevskoe oil-gas fields. Labora-
tory experiments were carried out on the core flooding
system that allows to simulate the filtration of emulsion
systems in rocks under reservoir thermobaric conditions
of the relevant fields. The experiments were conducted
on natural rock samples with preliminary modeled re-
sidual oil saturation (at least 20%) by displacing oil
by the model of reservoir water. A method of optical
microscopy was applied for comparative studying the
structure changes in the dispersity of the emulsion
systems. The size of globules of the emulsion system’s
dispersed phase were measured before and after filtra-
tion through the rock cores under reservoir conditions.
The optical microscopy made it possible to register the
unique phenomenon of the decreasing of the globules
size with maintaining emulsion system stability, i.e. the
coalescence did not occur and the emulsion became
more stable.

Table 1

Experimental procedure for studying the dispersity
of emulsion systems with SiO, nanoparticles

At the stage of materials and process fluids preparation
for conducting experiments, the preparation of two types
of emulsion systems with SiO, nanoparticles (ESN) with
a different ratio of components was carried out (Table 1).
For each type of ESN, samples of cores with different
filtration-capacitive characteristics were selected. A brief
description of the filtration-capacitive characteristics of
rock cores from Yugomashevskoe and Abdulovskoe oil-gas
fields are given in Table 2. Preparation of core material
for filtration experiments was carried out in accordance
with OST 39-195-86 «Oil. Method for determining the
coefficient of oil displacement of water in the laboratory».

When conducting filtration experiments, the reservoir
conditions of the Bashkir stage of the Yugomashevsky and
Tournaisian stage of the Abdulovsky oil-gas fields were
modeled. An aqueous solution of CaCl, with a given den-
sity was used as a model of formation water. Brief char-
acteristics of reservoir conditions are shown in Table 3.

Filtration experiments were performed on the PIK-
OFP/EP software-measuring complex. Technical char-
acteristics of the software-measuring complex and the

Brief description of emulsion systems with SiO, nanoparticles

ESN Type The content of SiO, nanoparticles, % vol. | Content of formation water model, % vol.
ESN-1 0,5 81,5
ESN-2 1,0 71
Table 2
Brief description of core material from the Yugomashevskoe and Abdulovskoe oil-gas fields
. - =
Sample number Open porosity, % o perm;z:ll:zlhty, 1 Length, cm Diameter, cm
Yugomashevskoe oilfield
1 | 11,2 | 14,0 | 3,2 2,7
Abdulovskoe oilfield
2 | 10,3 | 8,5 | 3,0 2,7
Table 3
Brief description of reservoir conditions of the Yugomashevskoe and Abdulovskoe oil-gas fields
. . Formation Water
Oil-gas Field Name Pressure, MPa Temperature, °C = -
Viscosity, mPa-s Density, kg/m?
Yugomashevskoe 22 1,29 1108
Abdulovskoe 27 1,38 1125
http://nanobuild.ru 33 info@nanobuild.ru
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Fig. 1. Hydraulic scheme of the software-measuring complex PIK-OFP/EP

Table 4
Technical characteristics of the software-measuring
complex PIK-OFP/EP

Parameter Maximum value
Temperature of the oven, °C 150
Rock pressure, MPa 80
Pore pressure, MPa 70
Core diameter, mm 30
Core length, mm 150
Fluid flow, ml/min 10

hydraulic circuit of the installation are presented in table 4
and figure 1. The installation is adapted for pumping lig-
uids in the forward and reverse directions.

Results of experiments for studying the dispersity
of emulsion systems with SiO, nanoparticles

Experiment No [

The object of the study was a sample of the ESN-1
emulsion system. A water-saturated sample of core ma-
terial from the Bashkir stage of the Yugomashevsky field
was used as a porous medium (sample No 1).

In the course of the experiment, the dispersity of the
ESN-1 sample was evaluated before and after filtration
through a predominantly water-saturated rock core sam-
ple. After the experiment, a comparative analysis of the
obtained images was carried out with the determination
of the sizes of the dispersed phase globules of ESN-1. The
results of the experiment are presented in Figures 2 and 3.

The results of a comparative analysis of the dispersion of
the emulsion system led to the conclusion that there is no
coalescence of the globules in the ESN-1 sample after filtra-
tion through the rock core. Filtration of the ESN-1 through
the rock core led to a decrease in the size of the globules of
the dispersed phase, from an average of 5 to 3 um.

Experiment No 2

The object of the study was a sample of the ESN-2
emulsion system. As a porous medium, a water-saturated
sample of rock core from the Tournaisian stage of the
Abdulovskoe oil-gas field was used (sample Ne 2).

During the experiment, the dispersity of the ESN-2
emulsion system was evaluated before and after filtra-
tion through the predominantly water-saturated sample
of the rock core. After the experiment, a comparative
analysis of the obtained images was carried out with the
determination of the sizes of dispersed phase globules of
the ESN-2. The results of the experiment are presented
in Figures 4 and 5.

hitp://nanobuild.ru
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Fig. 2. Structure of ESN-1 before filtration through
the water-saturated core of the Bashkir stage
of the Yugomashevskoe oil-gas field

Fig. 3. Structure of ESN-1 after filtration through
the water-saturated core of the Bashkir stage
of the Yugomashevskoe oil-gas field

Fig. 4. Structure of ESN-2 before filtration through
the water-saturated rock core of the Tournaisian stage
of the Abdulovskoe oil-gas field

The results of the comparative analysis of the emul-
sion system dispersity allow to conclude that there is no
coalescence of the globules in the ESN-2 sample after
filtration through the core. Filtration of ESN-2 through
the core led to a decrease in the size of the globules of the
dispersed phase in average from 7 to 1 um, i.e. to increase
the dispersity of the system.

CONCLUSION

The results of the set of filtration and optical experi-
ments showed that the filtration of the emulsion systems
with nanoparticles in fractured-porous media of rock
cores with a permeability of 8,0—14,0 10~ um does not
lead to the coalescence and destruction of emulsion, un-
like classical hydrocarbon-based emulsions.

Fig. 5. Structure of ESN-2 after filtration through
the water-saturated rock core of the Tournaisian stage
of the Abdulovskoe oil-gas field

According to the results of comparative analysis, it was
determined that after filtration the dispersity of the emul-
sion systems with nanoparticles increases, i.e. during the
emulsion systems with nanoparticles filtration process in
porous media of natural rock cores the average size of the
dispersed phase globules decreases from 5—7 to -3 um,
which make a positive impact on the dispersity of emul-
sion, and lead to high stability of the system.

The changes in the dispersity of emulsion systems
modified with SiO, nanoparticles identified as a result
of the set of experiments allow us to expand the area of
effective application of hydrocarbon emulsions in the
development of oil and gas fields, including the use of
new innovative emulsion systems in high-temperature
formations, as well as in technologies for intensification
of oil production and enhanced oil recovery.
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BBEJEHUE

Ha TIPOTSDKEHNH IECSITHIICTUI KITaCCIEeCKIE YITICBO-
JOPOTHBIC SMYIIBCUN TIPSIMOTO VT OOPaTHOTO TUTIA
3¢ (PEeKTUBHO MIPUMEHSTIOTCS B TIPOIIECCAX CTPOUTEIIBCTBA
¥ TITyIIeHNS] HePTSHBIX 1 Ta30BBIX CKBAXKIH 32 CUCT KOH-
KYPEHTHBIX TIPCUMYIIECTB B JOCTKEHUU TPeOyeMOTO
TEXHOJIOTUECKOTO 3(h(PeKTa 1 BRITOTHECHUN YCIIOBUI ITO
pallMOHAIBHOMY MICIIOIb30BAHUIO M OXpaHe Help.

Ho, HecMOTps Ha psd TIPEUMYIIECTB, IPUMEHECHIE
KJIaCCUYECKUX YTIIEBOTOPOIHBIX IMYIBCUM OTPAaHUTICHO
BBUIY UX HI3KO¥ CTAOMIHLHOCTH B IJIACTOBBIX TEPMODa-
PUYECKUX YCIOBUSIX U KOAJICCIICHIINH TJIO0YI UCIIepC-
HOI (ha3sI B Ipolieccax (PrIbTpauy B IIOPUCTHIX Cpeaax
nopox [1..2]. YkazaHHbIe HeAOCTATKA UMEIOT OTTpeIesis-
foIree 3HAYCHME TSI IIPUMEHEHUS KJIACCHIECKUX YTIIe-
BOIOPOIHBIX SMYIIBCHIT, 0COOCHHO Ha MECTOPOXKICHUSIX
¢ TIaCTOBBIMU TeMmmepaTypamu 6osee 50°C [3..5]. Bro
MPETATCTBYET MIPUMEHEHHIO KJIACCHIECKNX YIJIEBOIO-
POIHBIX SMYJIbCUI B BRICOKOTEMIIEPATYPHBIX TIACTaX,
a TaKKe CIepKMUBACT ITMPOKOE BHEAPCHNE B TAKUX 3a-
Javax pa3paboTKM He(Tera30BBIX MECTOPOXKICHMIA, KaK
WHTeHCU(PUKALINS TOOBYN HEDTU M yBEINUICHNC HE-
dreorgaun ruracTos [6..9].

Bricokuii moteHIIMAN 3 (GEKTUBHOTO IPUMCEHEHUS
YTIIEBOIOPOIHBIX SMYJIBCUU TPEOYET IIPOBEICHMS 11e-
JICHAIIPpaBIICHHBIX JIAOOPATOPHBIX MCCICIOBAHUI T10
aTanTali COCTAaBOB 1 CBOMCTB SMYJIbCMOHHBIX CHCTEM,
TeXHOJIOTHI MX IMIPUMEHEHUS B CKBaXWHAaX C ILEITbIO
THOBBIIeHUS 3G (MEKTUBHOCTH TIPOIIECCOB pa3pabOTKHI
¥ 3KCITUTyaTalny He(PTSIHBIX ¥ TA30BbIX MECTOPOKICHUI
[10..19].

B crartbe TipencTaBieHbBI pe3yIbTaThl MUCCICIOBAHMIA
IHUCIIEPCHOCTH dMYJIBCUOHHBIX CUCTEM C HAHOYACTH-

uamu SiO, mocsie puIbTpaluy B TPELIMHHO-TIOPUCTBIX
cpemax Ha IpuMepe KepHOB TOpHBIX TTopox, FOromarties-
CKOTO 1 AOIYIIOBCKOTO He(hTeTa30BBIX MECTOPOKICHMIA.
B pamKkax mcciemoBaHMi OBLTH ITPOBEICHBI JTadopaTop-
HBIE BKCIICPUMEHTBI, MOIEIUpPYIOMe (QUIBTPALINIO
SMYJIbCHIT B TOPHBIX ITOPOIAX IIPU TIJIACTOBBIX TEPMO-
OapUUeCKUX YCIOBHUSIX COOTBETCTBYIOIINX MECTOPOK-
IEeHU, ¢ U3MEPEHUEM Pa3MepPOB INIOOYIT TUCITEpCHOM
asel SMYIIBCUH 10 ¥ TIOCIIe (DUIBTPAITNA METOIOM OIT-
THIeCcKOoit MUKpockoruu. OnTrnaecKass MUKPOCKOTIUS
ITO3BOJIMJIA OIICHUTh M3MEHEHUSI JUCIIEPCHOCTH SMYJIb-
CHOHHBIX CHCTEM ¢ HaHoyacTuuamu SiO, 1o u mocne
dmwrpTpanmu. McciaenoBaHus IIPOBOOMINCH HA €CTe-
CTBEHHBIX 00pa31aX TOPHBIX IIOPO]I C IIPEABAPUTEITHHBIM
MOIEIUPOBAaHNEM OCTATOYHON HeTEHACHIIICHHOCTH
(e MeHee 20%) BbhITeCHeHUEM HedTH MOJEIbIO TUTa-
CTOBOM BOJBI.

METOZII/IKa NpoBEeICHUA SKCIIEPUMEHTOB
0 MICCJIEI0OBAHUIO CTAOMIBHOCTH 3MYJIbCHOHHBIX
cucTeM ¢ Hanoyactuuamu SiO,

Ha sTare moaroToBKu MaTepraaoB M TEXHOJIOTIE-
CKHUX XHMIKOCTEH K ITPOBEACHUIO SKCIIEPMMEHTOB IIPO-
BOIWJIN TIPUTOTOBJICHNE IBYX TUITOB SMYJIbCUOHHBIX
cucteM ¢ HaHoyactuuamu SiO, (DCH) ¢ pasnnuHbIM
COOTHOIIICHNEM KOMITOHEHTOB (Ta6:1. 1). [Tom KaxkmbIit
tun DCH npousBoauiau momdbop oo6pas3iioB KEPHOB
C pa3IMIHBIMH (PUIIBTPAIIMOHHO-EMKOCTHBIMH XapaK-
TepucTUKaMM. KpaTkast xapakTepucTuKa (prIbTpamu-
OHHO-EMKOCTHBIX TTapaMeTPOB KEPHOB TOPHBIX TTOPOT
IOromamreBckoro n A6y TOBCKOTO He(PTETa30BBIX Me-
CTOPOXICHUI TTpuBeIeHa B Tao0I. 2. [1oAroToBKyY KepHO-
BOTO MaTepuaia K (GHIBTPALIMOHHBIM 3KCIIEpUMEHTAM

Tabauya 1
Kpatkas xapakTepucTHKa 9MYJIbCHOHHBIX CHCTEM ¢ HaHoYacTHuamu SiO,
Tun DCH A I L O (TR 4T CopepxaHue MOJIEJIN ILIACTOBOI BobI, % 00.
KpemHuus, % 00.
BDCH-1 0,5 81,5
BDCH-2 1,0 71
Tabauya 2

Kpatkas xapakrepucTika kepHoBoro matepuaia IOromameBckoro n A0y 10Bckoro Hed)Tera3oBbIX MECTOPOXKIEHUi

YcnoBHblii HOMED OTkpbITas IIponunaemoctb
o0pasua MOPUCTOCTh, % 1o Bo3ayxy, 103 Mxm? ApE, G AN, B
FOcomawmesckoe mecmopoicoenue
1 | 11,2 | 14,0 | 3,2 2,7
Ab60ynoeckoe mecmopoxcdenue
2 | 10,3 | 8,5 | 3,0 2,7
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Tabauya 3

KpaTtkag xapakrepucTiuka miacToBbix ycaosmii FOromameBckoro n A6y 10BCKoro Herera3oBbIXx MeCTOPOKIEHUI

IInacroBas Boga
MecTopoxaenune JaBnenne, MlIla Temnepatypa, °C
Bszkoctb, MIIa-c ILtoTHOCTB, KI/M?
IOromaresckoe 22 1,29 1108
AOnynoBCKOE 27 1,38 1125

nposoauan B coorBetctBuu ¢ OCT 39-195-86 «Heds.
Meron ompeneneHnsT KoadgduireHTa BRITeCHEHNS Hed-
TH BOIOI B TAOOPATOPHBIX YCITOBHSIX».

[Tpu ipoBereHNM QIITBTPAITMOHHBIX KCIICPMMEHTOB
MOJIEJIMPOBAINCH TUIACTOBBIC YCIOBHS OAIIKMPCKOTO
sgpyca FOromarmieBckoro u TypHeiickKoro sipyca Aomy-
JIOBCKOTO He(PTeTa30BhIX MECTOpPOXAcHMI. B KauecTBe
MO/ TNIACTOBOM BOIBI MCIIOJIB30BAIN BOTHBIN pac-
tBop CaCl, ¢ 3amaHHO# TI0THOCTBIO. KpaTKas Xapak-
TepUCTHKA IUIACTOBBIX YCIIOBUIT IIpUBEICHA B Ta0II. 3.

DubTpalInoHHbIC SKCTIEPUMEHTBI BBITIOTHSUIMCH HA
TIporpaMMHO-n3MepuTeIbHOM Komiutekce [IMK-ODI1/
BI1. TexHnueckne XapaKTePUCTUKU ITPOTPAMMHO-U3-
MEPUTEITLHOTO KOMILJIEKCa W TUApaBIddecKasl cXxeMma
YCTaHOBKM TIPEICTaBICHHI B Ta0J. 4 1 Ha puc. 1. Ycra-
HOBKA afaNlTHPOBaHa IO 3aKauKy KUIKOCTEH B IIPIMOM
1 00paTHOM HaIIPaBJICHUSIX.

Tabauya 4

TexHuueckne XapaKTepUCTHKH IPOrPAMMHO-
usmepurebHoro kommiekca IIMK-O®IT/DI1

Ry MakcumaiibHOe
3HAYEHHE
Temnepatypa Tepmoikada, °C 150
TI'opHoe naBnenne, MIla 80
ITopoBoe naBnenue, MIla 70
JAunameTp KepHa, MM 30
JlnnHa KepHa, MM 150
Pacxon xuakoctu, Mj1/MUH 10

Puc. 1. TunpaBaudeckasi cxema nporpaMMHo-u3Mepurebaoro komiiekca [IIMK-O®IT/DI1
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Pe3ynbTaThl 9KCIIEPUMEHTOB 1O HCCJIEI0BAHUIO
CTa0UJIBHOCTH IMYJIbCHOHHBIX CUCTEM
¢ HaHoyactuuamu SiO,

Drcnepumenm No 1

OOBEKTOM HMCCIIEIOBAHMS SIBIISIICS 00pa3el] IMYb-
cronHo# cuctembl DCH-1. B xauecTBe mopucToii cpenbt
WCTIOTh30BAJICS BOJOHACKIIIIEHHBIN 00pa3el] KepHOBOTO
Marepuana 0arkupckoro sspyca KOromaieBckoro me-
cropoxaeHust (oopazerr Ne 1).

B xoze akcnieprMeHTa TPOU3BOAUIACH OIIEHKA JUC-
nepcHocTH 06pa3ziia DCH-1 no u mocne punbTpanumn
yepe3 MPenMyIIeCTBEHHO BOJOHACKIIIIEHHBIN 00pasetl.
IMocne skcriepuMeHTa MMPON3BOAVIIN CPABHUTEIHHBIN
aHaIu3 MOJYYEHHBIX N300paXXeHU ! ¢ ompeneeHueM
pa3mepoB o0y aucnepcHoii dhaszet DCH-1. Pesymb-
TaThl AKCIIEPUMEHTA TIPECTABICHBI HA puc. 2 1 3.

Pe3ynbTaThl cpaBHUTETHHOTO aHAIN3a JUCTICPCHOCTH
SMYJIBCMOHHOM CHCTEMBI TTO3BOJIAIIN CIIeIaTh BEIBOI 00
OTCYTCTBUU KOAJIECIICHIINH TJI00Y B 0obpa3sie DCH-1
nocne puibTpannu yepe3 KepH. @unbtparus DCH-1
yepes KepH IIpHuBeia K YMEHBIICHUIO pa3MepoB TI00YIT
IHUCTIEPCHOM (ha3hl B CPEIHEM C 5 10 3 MKM.

Drcnepumenm No2

OOBEKTOM UCCIENOBAHUS SIBIISLIICS 00Pa3eI] IMYITh-
cuoHHoM cuctemMbl DCH-2. B kauecTBe mopucToii cpe-
JTbI MICTTOJIB30BAJICSI BOJOHACHIIIEHHBIN 00pa3el] opoI
TypHe#cKOTO sipyca AGIYJIOBCKOTO MECTOPOXICHMSI
(oGpaszerr Ne 2).

B xone skcrniepuMeHTa IIPOM3BOIMIIACH OLIEHKA JTHC-
TMIEPCHOCTU IMYIIbCUOHHOM crcteMbl DCH-2 1o u mo-
cite GUIIbTpaIuy Yyepe3 IPeUMYIeCTBEHHO BOTOHACHI-
IeHHBI obpa3ell. [locite akcneprMeHTa TIPON3BOIMIH

Puc. 2. Crpykrypa DCH-1 no ¢punbrpanum yepe3s
BOJIOHACBHIIIEHHDIIT KePH OAIIKMPCKOro spyca
IOromameBcKoro MecTopoOXKIeHHs

Puc. 3. Crpykrypa DCH-1 nocie gpuabrpamun
Yepe3 BOIOHACHINIEHHBINH KepH 0aNIKHPCKOro spyca
IOromameBcKoro MecTopoXKIeHHs

Puc. 4. Crpykrypa DCH-2 no ¢punbrpanum yepe3s
BOJOHACBILICHHBIA KePH TYPHENCKOro sipyca
ADIyOBCKOTO MECTOPOKIEHUS

Puc. 5. Crpykrypa DCH-2 nocme dpuabsrpamun
Yyepe3 BOAOHACHINIECHHBI KEPH TYPHEHCKOrO sipyca
ADIyTOBCKOTO MECTOPOKIEHUS
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CPaBHUTEJIbHBIM aHAIU3 MMOJIyYeHHBIX U300paXKeHUIA
C ompenejeHUeM pa3MepOB 100y JUCIIEPCHOM (a3l
DCH-2. Pe3ynbTaThl 9KCIIEpUMEHTA TIPEACTaBIeHbI HA
puc.4us.

Pe3sysbraThl CpaBHUTEILHOIO aHAIM3a JUCTIEPCHOCTHI
OMYJIbCUOHHOI CUCTEMbI IIO3BOJIMJIM CeaTh BEIBOI 00
OTCYTCTBMU KOAJIECIICHIINH TJI00Y B obpasie DCH-2
nocie ¢uabTpanun yepe3 kepH. OubTpaumnsg DCH-2
yepes3 KepH IprBejia K YMEHbBILIEHUIO Pa3MEPOB [J100YJ1
JUCIIepCHOI (pa3bl B cpenHeM ¢ 7 10 1 MKM, T.e. K yBeJIK-
YEHMIO JUCIIEPCHOCTU U CTA0MIBHOCTU SMYIbCUOHHOM
CHUCTEMBI.

BbBIBO/IbI

Pe3ynbraThl IpOBEAEHHOTO KOMILIEKCA (DUIbTpa-
LIMOHHBIX U ONTUYECKMX IKCIIEPUMEHTOB 10KA3aju,
4yTO (OUIBTPALIMS B TPELIMHO-IIOPUCTHIX CPelaX TOPHBIX
nopoz ¢ mpoHutaemMoctsio 8,0—14,0 10-3 MkM? He TIpH-
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