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(57) Ðåôåðàò:
Èçîáðåòåíèå îòíîñèòñ  ê õèìèè ïîëèìåðîâ, à

èìåííî ê ãèäðîôîáíî ìîäèôèöèðîâàííûì
âîäîðàñòâîðèìûì ïîëèìåðàì èëè êîìïëåêñàì
íàçâàííûõ ïîëèìåðîâ ñ ÏÀÂ. Îïèñûâàåòñ  ñïîñîá
ñåëåêòèâíîãî èíãèáèðîâàíè  ãåëåîáðàçîâàíè 
àññîöèèðóþùåé ãåëåîáðàçóþùåé æèäêîñòè,
ñîäåðæàùåé ãèäðîôîáíî àññîöèèðóþùèå
âåùåñòâà, ïðåäñòàâë þùèå ñîáîé ãèäðîôîáíî
ìîäèôèöèðîâàííûå âîäîðàñòâîðèìûå ïîëèìåðû
èëè êîìïëåêñû íàçâàííûõ ïîëèìåðîâ ñ ÏÀÂ,
îáåñïå÷èâàþùèé â ñëó÷àå êîíòàêòà
àññîöèèðóþùåé æèäêîñòè ñ óãëåâîäîðîäíîé ñðåäîé
ñîõðàíåíèå èíãèáèðóþùåãî ýôôåêòà, òàê ÷òî
ãåëåîáðàçîâàíè  íå ïðîèñõîäèò, à â ñëó÷àå
êîíòàêòà àññîöèèðóþùåé æèäêîñòè ñ âîäíîé
ñðåäîé - èñ÷åçíîâåíèå èíãèáèðóþùåãî ýôôåêòà,
òàê, ÷òî ïðîèñõîäèò ãåëåîáðàçîâàíèå, ãäå â
óêàçàííûå æèäêîñòè ïåðåä ïðèâåäåíèåì èõ â
êîíòàêò ñ óãëåâîäîðîäíîé ñðåäîé ââîä ò
èíãèáèòîð, êîòîðûé õîðîøî ðàñòâîðèì â âîäíûõ

ñðåäàõ, íî íåðàñòâîðèì â óãëåâîäîðîäíûõ,
íàïðèìåð, ýòàíîë èëè ìåòàíîë. Ïðè ýòîì â
êà÷åñòâå ãèäðîôîáíî àññîöèèðóþùåãî âåùåñòâà
àññîöèèðóþùà  ãåëåîáðàçóþùà  æèäêîñòü
ñîäåðæèò ãèäðîôîáíî ìîäèôèöèðîâàííûé
âîäîðàñòâîðèìûé ïîëèìåð íà îñíîâå
ïîëèàêðèëàìèäà, ñîäåðæàùèé 84,4 èëè 88,8 ìîë.%
àêðèëàìèäíûõ çâåíüåâ, 1,5 ìîë.% í-
äîäåöèëàêðèëàìèäíûõ çâåíüåâ è 14,1 èëè 9,7
ìîë.% çâåíüåâ àêðèëàòà íàòðè . Â êà÷åñòâå ÏÀÂ,
èñïîëüçóåìûõ â êîìïëåêñàõ ñ íàçâàííûìè
ïîëèìåðàìè, èñïîëüçóþò öåòèëïèðèäèíèé õëîðèä.
Îïèñàíà òàêæå àññîöèèðóþùà  ãåëåîáðàçóþùà 
æèäêîñòü, ñîäåðæàùà  1-10 ìàñ.% ãèäðîôîáíî
àññîöèèðóþùèõ âåùåñòâ, à òàêæå ñîñòàâ äë 
îáðàáîòêè íåôò íîé ñêâàæèíû, âêëþ÷àþùèé
àññîöèèðóþùóþ æèäêîñòü. Ðàñêðûò ñïîñîá
ñåëåêòèâíîãî áëîêèðîâàíè  ïîñòóïëåíè  âîäû â
äîáûâàþùóþ íåôò íóþ ñêâàæèíó èç ïîäçåìíûõ
âîäîíîñíûõ ïëàñòîâ. Èçîáðåòåíèå ìîæåò áûòü
èñïîëüçîâàíî â íåôòåäîáû÷å äë  êîíòðîë 
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âîäîïðèòîêîâ â íåôòåäîáûâàþùèõ ñêâàæèíàõ,
ïîçâîë þùèõ îãðàíè÷èòü ïîñòóïëåíèå âîäû â
ñêâàæèíàõ, íå ìåøà  ïðè ýòîì äîáû÷å íåôòè. 4 í. è
20 ç.ï. ô-ëû, 1 òàáë., 2 èë.

Ñòðàíèöà: 2

R
U

2
2
7
6
6
7
5

C
2

2
C

5
7

6
6

7
2

2
U

R



RUSSIAN FEDERATION

FEDERAL SERVICE
FOR INTELLECTUAL PROPERTY,

PATENTS AND TRADEMARKS

(19) RU (11) 2 276 675(13) C2
(51) Int. Cl.

C08J   3/03   (2006.01)
C08J   3/075  (2006.01)
E21B  43/02   (2006.01)
E21B  43/16   (2006.01)

C09K   8/00   (2006.01)
C09K   8/04   (2006.01)

(12) ABSTRACT OF INVENTION

(21), (22) Application: 2002126968/04, 09.10.2002

(24) Effective date for property rights: 09.10.2002

(43) Application published: 27.11.2004

(45) Date of publication: 20.05.2006 Bull. 14

Mail address:
129010, Moskva, ul. B.Spasskaja, 25, str.3,
OOO "Juridicheskaja firma Gorodisskij i
Partnery", pat.pov. E.E.Nazinoj

(72) Inventor(s):     
Zaroslov Jurij Dmitrievich (RU),
Filippova Ol'ga Evgen'evna (RU),
Blagodatskikh Inehsa Vasil'evna (RU),
Khokhlov Aleksej Removich (RU)

(73) Proprietor(s):  
Fizicheskij fakul'tet Moskovskogo
gosudarstvennogo universiteta im. M.V.
Lomonosova (RU)

(54) METHOD OF SELECTIVELY INHIBITING GELATION OF HYDROPHOBICALLY ASSOCIATING
SUBSTANCES

(57) Abstract: 
FIELD: polymer materials.
SUBSTANCE: invention, in particular, relates

to hydrophobically modified water-soluble
polymers or complexes of the latter with
surfactants and discloses a method for
selectively inhibiting gelation of
hydrophobically associating gel-forming liquid
containing hydrophobically associating water-
soluble polymers or complexes of the latter with
surfactants. Advantage of invention resides in
that, when thus inhibited liquid contacts with a
hydrocarbon medium, inhibitory effect is
preserved and gelation does not occur and, when
liquid contacts with an aqueous medium,
inhibitory effect is cancelled and gelation takes
place. Inhibitor is selected such that it is well
soluble in aqueous media but insoluble in
hydrocarbon media, for example ethanol or
methanol. Hydrophobically associating substance
in associating gel-forming liquid is, in
particular, hydrophobically modified water-
soluble polymer based on polyacrylamide
containing 84.4 or 88.8 mol % acrylamide units,
1.5 mol % n-dodecylacrylamide units, and 14.1 or
9.7 mol % sodium acrylate units. Surfactant used
in polymer complexes is, in particular,
cetylpyridinium chloride. Invention further
discloses associating gel-forming liquid

containing 1 to 10% by weight of hydrophobically
associating substances and also composition for
treating oil well, which comprises associating
liquid. Disclosed is also a method for
selectively blocking water entry into producing
oil well from underground water-bearing
formations. Invention can thus be used in oil
production to control water inflows in oil-
production well allowing restriction of water
entry into well without unfavorably affecting oil
production process.

EFFECT: facilitated gelation control in
polymer-containing liquids.

4 cl, 2 dwg, 1 tbl
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ÎÁËÀÑÒÜ ÒÅÕÍÈÊÈ
Íàñòî ùåå èçîáðåòåíèå îòíîñèòñ  ê ñïîñîáó ñåëåêòèâíîãî èíãèáèðîâàíè 

ãåëåîáðàçîâàíè  àññîöèèðóþùåé ãåëåîáðàçóþùåé æèäêîñòè, ñîäåðæàùåé ãèäðîôîáíî
àññîöèèðóþùèå âåùåñòâà. Èçîáðåòåíèå îòíîñèòñ  òàêæå ê àññîöèèðóþùåé
ãåëåîáðàçóþùåé æèäêîñòè, ñïîñîáíîé ê ñåëåêòèâíîìó ãåëåîáðàçîâàíèþ â çàâèñèìîñòè îò
òèïà ñðåäû (âîäíà  èëè óãëåâîäîðîäíà ), â êîíòàêòå ñ êîòîðîé îíà íàõîäèòñ .
Èçîáðåòåíèå ìîæåò ïðèìåí òüñ  â íåôòåäîáûâàþùåé ïðîìûøëåííîñòè äë  îãðàíè÷åíè 
âîäîïðèòîêîâ â äîáûâàþùåé íåôò íîé ñêâàæèíå ïðè ñîõðàíåíèè íåèçìåííîãî ïðèòîêà
íåôòè.

ÈÇÂÅÑÒÍÛÉ ÓÐÎÂÅÍÜ ÒÅÕÍÈÊÈ
Âî âñåõ íåôò íûõ ñêâàæèíàõ íàð äó ñ íåôòüþ äîáûâàåòñ  òàêæå è âîäà, ïîñòóïàþùà  â

ñêâàæèíó. Ïî ìåðå ñòàðåíè  ñêâàæèí êîëè÷åñòâî äîáûâàåìîé âîäû ðàñòåò. Èç
èñòîùàþùèõñ  íåôò íûõ ïëàñòîâ âûêà÷èâàåòñ  â ñðåäíåì îêîëî 3 òîíí âîäû íà 1 òîííó
íåôòè [1]. Èñïîëüçîâàíèå ñîâðåìåííûõ ìåòîäîâ îãðàíè÷åíè  âîäîïðèòîêîâ ïîçâîë åò
çíà÷èòåëüíî ñîêðàòèòü çàòðàòû íà äîáû÷ó íåôòè è, ÷òî áîëåå âàæíî, îáåñïå÷èòü íàèáîëåå
ïîëíîå èçâëå÷åíèå íåôòè èç íåäð. Ïåðñïåêòèâíûì ìåòîäîì îãðàíè÷åíè  âîäîïðèòîêîâ
 âë åòñ  èñïîëüçîâàíèå ñåëåêòèâíûõ æèäêîñòåé, ñïîñîáíûõ èçáèðàòåëüíî çàïèðàòü ïîòîê
âîäû, íå ìåøà  ïîòîêó íåôòè [2]. Ïðè ýòîì íåîáõîäèìî, ÷òîáû ïðè çàêà÷êå â ñêâàæèíó
ñåëåêòèâíà  æèäêîñòü èìåëà íåâûñîêóþ â çêîñòü, íî âïîñëåäñòâèè ñ òå÷åíèåì âðåìåíè
îáðàçîâûâàëà áû ãåëü («ïðîáêó») â òåõ çîíàõ ñêâàæèíû, ãäå èìååòñ  ïðèòîê âîäû. Â òî
æå âðåì  â êîíòàêòå ñ íåôòüþ ãåëåîáðàçîâàíèå ïðîèñõîäèòü íå äîëæíî.

Îñíîâíûì êîìïîíåíòîì ñåëåêòèâíîé æèäêîñòè  âë þòñ  ãèäðîôîáíî àññîöèèðóþùèå
âåùåñòâà (ÀÂ), ñïîñîáíûå îáðàçîâûâàòü ôèçè÷åñêèå ãåëè â âîäíîé ñðåäå [2, 3]. Ê òàêèì
âåùåñòâàì îòíîñ òñ , â ÷àñòíîñòè, ãèäðîôîáíî ìîäèôèöèðîâàííûå ïîëèìåðû,
â çêîóïðóãèå ïîâåðõíîñòíî-àêòèâíûå âåùåñòâà (ÏÀÂ) è èõ êîìïëåêñû [2, 3].

Îáðàçîâàíèå ôèçè÷åñêèõ ãåëåé èç ãèäðîôîáíî ìîäèôèöèðîâàííûõ ïîëèìåðîâ îïèñàíî
âî ìíîãèõ ðàáîòàõ, íàïðèìåð [4-6]. Îáðàçîâàíèå ôèçè÷åñêèõ ãåëåé èç â çêîóïðóãèõ ÏÀÂ
îïèñàíî â ðàáîòàõ [7-9]. Ãåëåîáðàçîâàíèå â êîìïëåêñàõ ïîëèìåð/ÏÀÂ îïèñàíî â ðàáîòàõ
[10-12].

Íåäîñòàòêîì óêàçàííûõ ãèäðîôîáíî àññîöèèðóþùèõ âåùåñòâ ïðè èñïîëüçîâàíèè â
ñîñòàâå ñåëåêòèâíîé æèäêîñòè  âë åòñ  òî, ÷òî ýòè âåùåñòâà îáðàçóþò ôèçè÷åñêèå ãåëè
ïðàêòè÷åñêè ñðàçó ïîñëå ïîìåùåíè  â âîäó. Òàêèå ñåëåêòèâíûå æèäêîñòè, â êîòîðûõ óæå
÷àñòè÷íî ïðîèçîøëî îáðàçîâàíèå ôèçè÷åñêîãî ãåë , òðóäíî çàêà÷èâàòü â ñêâàæèíó èç-çà
èõ ïîâûøåííîé â çêîñòè. Äðóãîé íåäîñòàòîê òàêèõ ñèñòåì ñîñòîèò â òîì, ÷òî êîíòàêò
íàáóõøåãî â âîäå ôèçè÷åñêîãî ãåë  ñ óãëåâîäîðîäàìè ÷àñòî íå ïðèâîäèò ê ðàçðóøåíèþ óæå
ñôîðìèðîâàííîãî ãåë , òàê ÷òî çàêóïîðêå ìîãóò ïîäâåðãàòüñ  è íåôòåíîñíûå ïëàñòû.
Îñîáåííî ýòî êàñàåòñ  ãåëåé, îáðàçîâàííûõ ãèäðîôîáíî ìîäèôèöèðîâàííûìè
ïîëèìåðàìè. Äë  ïðåîäîëåíè  ýòèõ íåäîñòàòêîâ íåîáõîäèìî ðåøèòü äâå çàäà÷è: (1)
çàìåäëèòü ïðîöåññ ãåëåîáðàçîâàíè  â âîäíîé ñðåäå òàêèì îáðàçîì, ÷òîáû ïðè
çàêà÷èâàíèè ðàñòâîð áûë ìàëîâ çêèì, à ãåëü ôîðìèðîâàëñ  óæå â ñêâàæèíå ïðè êîíòàêòå
ñåëåêòèâíîé æèäêîñòè ñ âîäîé, (2) ïîëíîñòüþ ïîäàâèòü ãåëåîáðàçîâàíèå ïðè êîíòàêòå
ñåëåêòèâíîé æèäêîñòè ñ íåôòüþ.

Äë  ñåëåêòèâíûõ æèäêîñòåé, ñîäåðæàùèõ â çêîóïðóãèå ÏÀÂ, ïðåäëîæåíî íåñêîëüêî
ñïîñîáîâ çàìåäëåíè  ãåëåîáðàçîâàíè  [3]. Â òî æå âðåì , íàñêîëüêî èçâåñòíî àâòîðàì
íàñòî ùåé çà âêè, ñïîñîáû êîíòðîë  ñêîðîñòè îáðàçîâàíè  ôèçè÷åñêèõ ãåëåé â
ñåëåêòèâíûõ æèäêîñò õ, ñîäåðæàùèõ ãèäðîôîáíî ìîäèôèöèðîâàííûå ïîëèìåðû, ïîêà íå
ðàçðàáîòàíû.

Êàê ïîêàçàíî â ðàáîòàõ [13-15], ãèäðîôîáíûå àãðåãàòû, îáðàçóþùèåñ  â ðàçáàâëåííûõ
ðàñòâîðàõ ãèäðîôîáíî ìîäèôèöèðîâàííûõ ïîëèìåðîâ è êîìïëåêñîâ ïîëèìåð/ÏÀÂ, ìîæíî
ðàçðóøèòü â âîäíî-îðãàíè÷åñêèõ ñðåäàõ. Íàïðèìåð, â ðàáîòàõ [13, 14] ïîêàçàíî, ÷òî â
ðàçáàâëåííûõ ðàñòâîðàõ ãèäðîôîáíî ìîäèôèöèðîâàííîãî ïîëèàêðèëàìèäà ãèäðîôîáíûå
àãðåãàòû ðàçðóøàþòñ  ïðè äîáàâëåíèè ê âîäå 20-50 îá.% àöåòîíèòðèëà. Ýòîò ðàñòâîðèòåëü
èñïîëüçóåòñ  ïðè îïðåäåëåíèè ìîëåêóë ðíîé ìàññû èíäèâèäóàëüíûõ ìàêðîìîëåêóë
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ìåòîäîì ÃÏÕ. Àíàëîãè÷íîå ïîâåäåíèå íàáëþäàåòñ  â êîìïëåêñàõ ïîëèìåð/ÏÀÂ. Â ðàáîòå
[15] ïîêàçàíî, ÷òî â ñìåñ õ âîäà/ýòàíîë è âîäà/èçîïðîïàíîë, ñîäåðæàùèõ 40-50 îá.%
ñïèðòà, ïðîèñõîäèò ðàçðóøåíèå êîìïëåêñîâ ïîëèìåð/ÏÀÂ èç-çà îñëàáëåíè  ãèäðîôîáíûõ
âçàèìîäåéñòâèé. Îäíàêî â âûøåóêàçàííûõ ðàáîòàõ íè÷åãî íå ãîâîðèòñ  î âîçìîæíîñòè
âëè íè  îðãàíè÷åñêèõ ðàñòâîðèòåëåé íà îáðàçîâàíèå ôèçè÷åñêèõ ãåëåé.

Êàê áûëî óñòàíîâëåíî àâòîðàìè, ñõîæèé ïîäõîä ìîæåò áûòü óñïåøíî èñïîëüçîâàí äë 
êîíòðîë  îáðàçîâàíè  ôèçè÷åñêèõ ãåëåé â ïîëèìåðñîäåðæàùèõ ñåëåêòèâíûõ æèäêîñò õ,
îáåñïå÷èâàþùåãî (1) çàìåäëåíèå ïðîöåññà ãåëåîáðàçîâàíè  â âîäíîé ñðåäå è (2) ïîëíîå
ïîäàâëåíèå ãåëåîáðàçîâàíè  ïðè êîíòàêòå ñ óãëåâîäîðîäàìè, ÷òî è ïîçâîëèëî ñäåëàòü
íàñòî ùåå èçîáðåòåíèå.

ÑÓÙÍÎÑÒÜ ÈÇÎÁÐÅÒÅÍÈß
Â ñîîòâåòñòâèè ñ âûøåèçëîæåííûì â íàñòî ùåì èçîáðåòíèè ïðåäëàãàåòñ  ñïîñîá

ñåëåêòèâíîãî èíãèáèðîâàíè  ãåëåîáðàçîâàíè  àññîöèèðóþùåé ãåëåîáðàçóþùåé æèäêîñòè,
ñîäåðæàùåé ãèäðîôîáíî àññîöèèðóþùèå âåùåñòâà, ïðåäñòàâë þùèå ñîáîé ãèäðîôîáíî
ìîäèôèöèðîâàííûå âîäîðàñòâîðèìûå ïîëèìåðû èëè êîìïëåêñû òàêèõ ïîëèìåðîâ ñ ÏÀÂ,
êîòîðûé îáåñïå÷èâàåò â ñëó÷àå êîíòàêòà àññîöèèðóþùåé æèäêîñòè ñ óãëåâîäîðîäíîé
ñðåäîé ñîõðàíåíèå èíãèáèðóþùåãî ýôôåêòà, òàê ÷òî ãåëåîáðàçîâàíè  íå ïðîèñõîäèò, à â
ñëó÷àå êîíòàêòà àññîöèèðóþùåé æèäêîñòè ñ âîäíîé ñðåäîé - èñ÷åçíîâåíèå èíãèáèðóþùåãî
ýôôåêòà, òàê ÷òî ïðîèñõîäèò ãåëåîáðàçîâàíèå, ñîñòî ùèé â òîì, ÷òî â óêàçàííûå
æèäêîñòè ïåðåä ïðèâåäåíèåì èõ â êîíòàêò ñ óêàçàííûìè ñðåäàìè ââîä ò èíãèáèòîð,
ïîäàâë þùèé ãèäðîôîáíóþ àññîöèàöèþ ãèäðîôîáíî àññîöèèðóþùèõ âåùåñòâ, êîòîðûé
õîðîøî ðàñòâîðèì â âîäíûõ ñðåäàõ, íî íåðàñòâîðèì â óãëåâîäîðîäíûõ ñðåäàõ.

Â èçîáðåòåíèè ïðåäëàãàåòñ  òàêæå ñïîñîáíà  ê ñåëåêòèâíîìó ãåëåîáðàçîâàíèþ
àññîöèèðóþùà  ãåëåîáðàçóþùà  æèäêîñòü, ñîäåðæàùà  1-10 ìàñ%. ãèäðîôîáíî
àññîöèèðóþùèõ âåùåñòâ, ïðåäñòàâë þùèõ ñîáîé ãèäðîôîáíî ìîäèôèöèðîâàííûå
âîäîðàñòâîðèìûå ïîëèìåðû èëè êîìïëåêñû íàçâàííûõ ïîëèìåðîâ ñ ÏÀÂ, èíãèáèòîð
ãåëåîáðàçîâàíè  â ýôôåêòèâíîì äë  ïðåäîòâðàùåíè  ãåëåîáðàçîâàíè  êîëè÷åñòâå è
âîäíóþ ñðåäó, ïðè÷åì óêàçàííûé èíãèáèòîð  âë åòñ  èíãèáèòîðîì, êîòîðûé ïîäàâë åò
ãèäðîôîáíóþ àññîöèàöèþ ãèäðîôîáíî àññîöèèðóþùèõ âåùåñòâ è êîòîðûé õîðîøî
ðàñòâîðèì â âîäíûõ ñðåäàõ è ïðàêòè÷åñêè íåðàñòâîðèì â óãëåâîäîðîäíûõ ñðåäàõ.

Äàëåå â èçîáðåòåíèè ïðåäëàãàåòñ  ñîñòàâ äë  îáðàáîòêè íåôò íîé ñêâàæèíû,
âêëþ÷àþùèé òàêóþ àññîöèèðóþùóþ æèäêîñòü, ñïîñîáíóþ ê ñåëåêòèâíîìó
ãåëåîáðàçîâàíèþ, êîòîðà  ñîäåðæèò ãèäðîôîáíî àññîöèèðóþùèå âåùåñòâà,
ïðåäñòàâë þùèå ñîáîé ãèäðîôîáíî ìîäèôèöèðîâàííûå âîäîðàñòâîðèìûå ïîëèìåðû èëè
êîìïëåêñû íàçâàííûõ ïîëèìåðîâ ñ ÏÀÂ, èíãèáèòîð ãåëåîáðàçîâàíè  â ýôôåêòèâíîì äë 
ïðåäîòâðàùåíè  ãåëåîáðàçîâàíè  êîëè÷åñòâå è âîäíóþ ñðåäó, è ïðè ýòîì óêàçàííûé
èíãèáèòîð  âë åòñ  èíãèáèòîðîì, êîòîðûé ïîäàâë åò ãèäðîôîáíóþ àññîöèàöèþ
ãèäðîôîáíî àññîöèèðóþùèõ âåùåñòâ è êîòîðûé õîðîøî ðàñòâîðèì â âîäíûõ ñðåäàõ è
ïðàêòè÷åñêè íåðàñòâîðèì â óãëåâîäîðîäíûõ ñðåäàõ.

Â íàñòî ùåì èçîáðåòåíèè ïðåäëàãàåòñ  òàêæå ñïîñîá ñåëåêòèâíîãî áëîêèðîâàíè 
ïîñòóïëåíè  âîäû â äîáûâàþùóþ íåôò íóþ ñêâàæèíó èç ïîäçåìíûõ âîäîíîñíûõ ïëàñòîâ, â
êîòîðîì â ñòâîë ñêâàæèíû çàêà÷èâàþò âûøåîïèñàííûé ñîñòàâ äë  îáðàáîòêè íåôò íîé
ñêâàæèíû, âêëþ÷àþùèé àññîöèèðóþùóþ æèäêîñòü, êîòîðà  îáðàçóåò ñî âðåìåíåì
áëîêèðóþùèå ãåëåâûå ïðîáêè òîëüêî â òåõ ìåñòàõ ñêâàæèíû, ãäå àññîöèèðóþùà  æèäêîñòü
íàõîäèòñ  â êîíòàêòå ñ âîäíîé ñðåäîé, è íå îáðàçóåò ïðîáîê â ìåñòàõ êîíòàêòà
àññîöèèðóþùåé æèäêîñòè ñ íåôòüþ.

ÊÐÀÒÊÎÅ ÎÏÈÑÀÍÈÅ ÔÈÃÓÐ
Íà Ôèã.1 ïîêàçàíà ÷àñòîòíà  çàâèñèìîñòü êîìïîíåíò êîìïëåêñíîãî ìîäóë  óïðóãîñòè

ðàñòâîðà ïîëèìåðà ïî ïðèìåðó 1, êîòîðûé íàõîäèëñ  â êîíòàêòå ñ âîäíîé ñðåäîé.
Íà Ôèã.2 ïîêàçàíà ÷àñòîòíà  çàâèñèìîñòü êîìïîíåíò êîìïëåêñíîãî ìîäóë  óïðóãîñòè

ðàñòâîðà ïîëèìåðà ïî ïðèìåðó 1, íàõîäèâøåãîñ  â êîíòàêòå ñ óãëåâîäîðîäîì.
ÏÎÄÐÎÁÍÎÅ ÎÏÈÑÀÍÈÅ ÈÇÎÁÐÅÒÅÍÈß
Â íàñòî ùåì èçîáðåòåíèè ïðåäëàãàþòñ  êîìïîçèöè  àññîöèèðóþùåé ãåëåîáðàçóþùåé
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æèäêîñòè è ñïîñîá ñåëåêòèâíîãî èíãèáèðîâàíè  ãåëåîáðàçîâàíè  àññîöèèðóþùåé
ãåëåîáðàçóþùåé æèäêîñòè, ïîçâîë þùèå êîíòðîëèðîâàòü ñêîðîñòü îáðàçîâàíè 
ôèçè÷åñêîãî ãåë . Ïðè ýòîì êîíòðîëü ñêîðîñòè îáðàçîâàíè  ôèçè÷åñêîãî ãåë 
îñóùåñòâë þò òàêèì îáðàçîì, ÷òîáû ñäåëàòü ïðîöåññ ãåëåîáðàçîâàíè  ñåëåêòèâíûì, òî
åñòü çàâèñ ùèì îò òîãî, â êîíòàêòå ñ êàêîé ñðåäîé (âîäà èëè óãëåâîäîðîä) íàõîäèòñ 
ðàñòâîð àññîöèèðóþùåãî âåùåñòâà.

Ýòà öåëü äîñòèãàåòñ  çà ñ÷åò òîãî, ÷òî â àññîöèèðóþùóþ ãåëåîáðàçóþùóþ æèäêîñòü
äîáàâë þò èíãèáèòîð ãåëåîáðàçîâàíè , êîòîðûé, âî-ïåðâûõ, ïîäàâë åò ãèäðîôîáíóþ
àññîöèàöèþ ãèäðîôîáíî àññîöèèðóþùèõ âåùåñòâ è, âî-âòîðûõ, ïðåäñòàâë åò ñîáîé
âåùåñòâî, õîðîøî ðàñòâîðèìîå â âîäå, íî íå ðàñòâîðèìîå â óãëåâîäîðîäàõ. Ïîýòîìó ïðè
êîíòàêòå àññîöèèðóþùåé ãåëåîáðàçóþùåé æèäêîñòè ñ âîäîé èíãèáèòîð ïåðåõîäèò èç
îáúåìà àññîöèèðóþùåé ãåëåîáðàçóþùåé æèäêîñòè â âîäó, è åãî êîíöåíòðàöè  â
àññîöèèðóþùåé æèäêîñòè ñíèæàåòñ , ÷òî âûçûâàåò ãåëåîáðàçîâàíèå æèäêîñòè, êîòîðîå
ðàíåå áûëî ïîäàâëåíî èíãèáèòîðîì. Ñ äðóãîé ñòîðîíû, ïðè êîíòàêòå àññîöèèðóþùåé
ãåëåîáðàçóþùåé æèäêîñòè ñ óãëåâîäîðîäîì, â êîòîðîì èíãèáèòîð íåðàñòâîðèì,
ãåëåîáðàçîâàíè  íå ïðîèñõîäèò, òàê êàê èíãèáèòîð îñòàåòñ  â îáúåìå àññîöèèðóþùåé
ãåëåîáðàçóþùåé æèäêîñòè è ïðîäîëæàåò ïîäàâë òü ãåëåîáðàçîâàíèå.

Â íàñòî ùåì èçîáðåòåíèè ïðåäëàãàþòñ  òàêæå ñîñòàâ äë  îáðàáîòêè íåôò íîé
ñêâàæèíû íà îñíîâå âûøåóêàçàííîé àññîöèèðóþùåé æèäêîñòè è ñïîñîá ñåëåêòèâíîãî
áëîêèðîâàíè  ïîñòóïëåíè  âîäû â äîáûâàþùóþ íåôò íóþ ñêâàæèíó èç ïîäçåìíûõ
âîäîíîñíûõ ïëàñòîâ ñ ïðèìåíåíèåì òàêîãî ñîñòàâà.

Â êà÷åñòâå ñåëåêòèâíûõ èíãèáèòîðîâ ãåëåîáðàçîâàíè  â íàñòî ùåì èçîáðåòåíèè ìîãóò
èñïîëüçîâàòüñ  ðàñòâîðèòåëè, äåéñòâèå êîòîðûõ êàê èíãèáèòîðîâ ñîñòîèò â ïîäàâëåíèè
ãèäðîôîáíîé àññîöèàöèè, îòâåòñòâåííîé çà ãåëåîáðàçîâàíèå, è êîòîðûå ñìåøèâàþòñ  ñ
âîäîé, íî íå ñìåøèâàþòñ  ñ óãëåâîäîðîäàìè, êàê, íàïðèìåð, ìåòàíîë, ýòàíîë,
àöåòîíèòðèë è ò.ï.

×òîáû ôèçè÷åñêèé ãåëü, îáðàçóþùèéñ  â âîäíîé ñðåäå, îáëàäàë äîñòàòî÷íî âûñîêèìè
ìåõàíè÷åñêèìè õàðàêòåðèñòèêàìè, â êà÷åñòâå ïîëèìåðîâ ñëåäóåò èñïîëüçîâàòü
ãèäðîôîáíî ìîäèôèöèðîâàííûå ïîëèìåðû, ñîäåðæàùèå äîñòàòî÷íîå êîëè÷åñòâî
àññîöèèðóþùèõ ãðóïï ñ  ðêî âûðàæåííûìè ãèäðîôîáíûìè ñâîéñòâàìè, ñïîñîáíûõ
îáåñïå÷èòü ïðî÷íîå ñâ çûâàíèå ïîëèìåðíûõ öåïåé ìåæäó ñîáîé çà ñ÷åò ôîðìèðîâàíè 
ãèäðîôîáíûõ àññîöèàòîâ, èëè êîìïëåêñû òàêèõ ãèäðîôîáíî àññîöèèðóþùèõ ïîëèìåðîâ ñ
ÏÀÂ. Îäèí èç âîçìîæíûõ òèïîâ ãèäðîôîáíî ìîäèôèöèðîâàííûõ ïîëèìåðîâ íà îñíîâå
ïîëèàêðèëàìèäà ïðåäñòàâëåí ñëåäóþùåé ôîðìóëîé:

ãäå R=-(CH2)nCH3, n=8, 11; X=-O, -NH; Y=-H, -CH3.
Ïðåäëàãàåìûå êîìïîçèöè  àññîöèèðóþùåé ãåëåîáðàçóþùåé æèäêîñòè è ñïîñîá

ñåëåêòèâíîãî èíãèáèðîâàíè  ãåëåîáðàçîâàíè  àññîöèèðóþùåé ãåëåîáðàçóþùåé æèäêîñòè
ìîãóò áûòü èñïîëüçîâàíû äë  ñåëåêòèâíîãî áëîêèðîâàíè  ïîñòóïëåíè  âîäû â
äîáûâàþùóþ íåôò íóþ ñêâàæèíó èç ïîäçåìíûõ âîäîíîñíûõ ïëàñòîâ ïðè ñîõðàíåíèè
íåèçìåííûì ïîòîêà íåôòè. Èíãèáèòîðû, âõîä ùèå â ñîñòàâ àññîöèèðóþùåé æèäêîñòè,
èñïîëüçóåìîé äë  ñåëåêòèâíîãî áëîêèðîâàíè  ïîñòóïëåíè  âîäû â äîáûâàþùóþ íåôò íóþ
ñêâàæèíó, ïîçâîë þò ïîäàâèòü ãèäðîôîáíóþ àññîöèàöèþ, îòâåòñòâåííóþ çà
ãåëåîáðàçîâàíèå. Ïîýòîìó â çêîñòü ñîñòàâà äî åãî çàêà÷êè â ñêâàæèíó íåçíà÷èòåëüíà. Â
òî æå âðåì  ïðèñóòñòâèå óêàçàííûõ èíãèáèòîðîâ â àññîöèèðóþùåé æèäêîñòè óëó÷øàåò
óñëîâè  ñìà÷èâàíè  ïðè åå êîíòàêòå ñ ïîðîäîé, ÷òî ñïîñîáñòâóåò áîëåå ýôôåêòèâíîìó
ïðîíèêíîâåíèþ ñåëåêòèâíîé æèäêîñòè ê «ðàáî÷åìó ó÷àñòêó» äîáûâàþùåé íåôò íîé
ñêâàæèíû ïîñëå åå çàêà÷êè â òàêóþ ñêâàæèíó. Ñ òå÷åíèåì âðåìåíè çàêà÷àííà  â ñêâàæèíó
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àññîöèèðóþùà  æèäêîñòü ñîãëàñíî èçîáðåòåíèþ îáðàçóåò áëîêèðóþùèå ãåëåâûå ïðîáêè â
òåõ ìåñòàõ ñêâàæèíû, ãäå ýòà æèäêîñòü íàõîäèòñ  â êîíòàêòå ñ âîäíîé ñðåäîé. Â ìåñòàõ
êîíòàêòà àññîöèèðóþùåé æèäêîñòè ñ íåôòüþ ãåëåîáðàçîâàíèå ïðîäîëæàåò ïîäàâë òüñ 
èíãèáèòîðîì, è ãåëåâûå ïðîáêè íå îáðàçóþòñ .

Èçîáðåòåíèå äàëåå äîïîëíèòåëüíî èëëþñòðèðóåòñ  ñëåäóþùèìè íå îãðàíè÷èâàþùèìè
åãî ïðèìåðàìè.

Ïðèìåð 1.
0,2 ã òåðïîëèìåðà I, ñîäåðæàùåãî 84,4 ìîë.% àêðèëàìèäà, 1,5 ìîë.% í-

äîäåöèëàêðèëàìèäà è 14,1 ìîë.% àêðèëàòà íàòðè , ñèíòåçèðîâàííîãî ìåòîäîì
ìèöåëë ðíîé ïîëèìåðèçàöèè ïðè êîíöåíòðàöèè äîäåöèëñóëüôàòà íàòðè  1,5 âåñ.% è
îáùåé êîíöåíòðàöèè ìîíîìåðîâ 3,0 âåñ.%, ðàñòâîð þò â 10 ìë ñìåñè ýòèëîâîãî ñïèðòà (60
îá.%) è âîäû (40 îá.%) ïðè íåïðåðûâíîì ïåðåìåøèâàíèè â òå÷åíèå 2 ÷àñîâ. Äë 
ìîäåëèðîâàíè  êîíòàêòà ðàñòâîðà ïîëèìåðà ñ ïëàñòîâîé âîäîé, 1 ìë ãîòîâîãî ðàñòâîðà
ïîëèìåðà ïðèëèâàþò ê 20 ìë âîäíîãî ñîëåâîãî ðàñòâîðà, ñîäåðæàùåãî 30 ã/ë õëîðèäà
íàòðè  è 3 ã/ë õëîðèäà êàëüöè . Äë  ìîäåëèðîâàíè  êîíòàêòà ñ íåôòüþ 1 ìë ðàñòâîðà
ïîëèìåðà ïðèëèâàþò ê 20 ìë í-ãåïòàíà. Ïî èñòå÷åíèè 2 íåäåëü èçìåð þò ÷àñòîòíûå
çàâèñèìîñòè êîìïëåêñíîãî ìîäóë  óïðóãîñòè ðàñòâîðîâ ïîëèìåðà, íàõîäèâøèõñ  â
êîíòàêòå ñ âîäíûì ñîëåâûì ðàñòâîðîì è í-ãåïòàíîì. Îíè ïðåäñòàâëåíû íà ôèã.1 è 2.
Âèäíî, ÷òî â îáðàçöå, íàõîäèâøåìñ  â êîíòàêòå ñ âîäîé, â äèàïàçîíå ÷àñòîò îò 0,01 äî
10 Ãö ìîäóëü óïðóãîñòè âûøå, ÷åì ìîäóëü ïîòåðü, ò.å. îáðàçåö ïðåäñòàâë åò ñîáîé
ôèçè÷åñêèé ãåëü. Â òî æå âðåì  â îáðàçöå, íàõîäèâøåìñ  â êîíòàêòå ñ í-ãåïòàíîì, â
äèàïàçîíå ÷àñòîò îò 0,1 äî 10 Ãö ìîäóëü óïðóãîñòè íèæå, ÷åì ìîäóëü ïîòåðü, ò.å. â
ýòîì îáðàçöå ãåëåîáðàçîâàíè  íå ïðîèçîøëî. Çíà÷åíè  ìîäóë  óïðóãîñòè, èçìåðåííûå ïðè
÷àñòîòå 0,1 Ãö, à òàêæå â çêîñòü èñõîäíîãî ïîëèìåðíîãî ðàñòâîðà óêàçàíû â òàáë.1.

Ïðèìåð 2.
0,060 ã òåðïîëèìåðà I (åãî ñîñòàâ îïèñàí â Ïðèìåðå 1) ðàñòâîð þò â 3,8 ìë ñìåñè

ìåòèëîâîãî ñïèðòà (53 îá.%) è âîäû (47 îá.%). Èññëåäóþò èçìåíåíèå ðåîëîãè÷åñêèõ
ñâîéñòâ ðàñòâîðà ïðè êîíòàêòå ñ âîäíûì ñîëåâûì ðàñòâîðîì è í-ãåïòàíîì òàê æå, êàê
îïèñàíî â Ïðèìåðå 1. Äàííûå èçìåðåíèé ïðèâåäåíû â òàáë.1.

Ïðèìåð 3.
0,3 ã òåðïîëèìåðà II, ñîäåðæàùåãî 88,8 ìîë.% àêðèëàìèäà, 1,5 ìîë.% í-

äîäåöèëàêðèëàìèäà è 9,7 ìîë.% àêðèëàòà íàòðè , ñèíòåçèðîâàííîãî ìåòîäîì ìèöåëë ðíîé
ïîëèìåðèçàöèè ïðè êîíöåíòðàöèè äîäåöèëñóëüôàòà íàòðè  3,0 âåñ.% è îáùåé
êîíöåíòðàöèè ìîíîìåðîâ 3 âåñ.%, ðàñòâîð þò â 10 ìë ñìåñè ýòèëîâîãî ñïèðòà (40 îá.%) è
âîäû (60 îá.%) ïðè íåïðåðûâíîì ïåðåìåøèâàíèè â òå÷åíèå 2 ÷àñîâ. Èññëåäóþò èçìåíåíèå
ðåîëîãè÷åñêèõ ñâîéñòâ ðàñòâîðà ïðè êîíòàêòå ñ âîäíûì ñîëåâûì ðàñòâîðîì è í-ãåïòàíîì
òàê æå, êàê îïèñàíî â Ïðèìåðå 1. Äàííûå èçìåðåíèé ïðèâåäåíû â òàáë.1.

Ïðèìåð 4.
Ãåëåîáðàçóþùóþ ñìåñü íà îñíîâå òåðïîëèìåðà I ãîòîâ ò òàê æå, êàê îïèñàíî â Ïðèìåðå

1, çà òåì èñêëþ÷åíèåì, ÷òî ê 4 ìë ñìåñè äîïîëíèòåëüíî ïðèëèâàþò 70 ìêë âîäíîãî
ðàñòâîðà ÏÀÂ - öåòèëïèðèäèíè  õëîðèäà êîíöåíòðàöèè 0,020 ìîëü/ë. Èññëåäóþò
èçìåíåíèå ðåîëîãè÷åñêèõ ñâîéñòâ ðàñòâîðà ïðè êîíòàêòå ñ âîäíûì ñîëåâûì ðàñòâîðîì è í-
ãåïòàíîì òàê æå, êàê îïèñàíî â Ïðèìåðå 1. Äàííûå èçìåðåíèé ïðèâåäåíû â òàáë.1.

Òàáë.1.
Ñðàâíåíèå ìîäóëåé óïðóãîñòè îáðàçöîâ ñåëåêòèâíîé æèäêîñòè ïîñëå êîíòàêòà ñ âîäíîé ñðåäîé è ñ í-ãåïòàíîì.

Ïðèìåð Â çêîñòü èñõîäíîãî ðàñòâîðà, Ïà⋅ñ G' îáðàçöà ïðè ÷àñòîòå 0.1 Ãö, Ïà

Êîíòàêò ñ âîäíîé ñðåäîé Êîíòàêò ñ í-ãåïòàíîì

1 0.13 67 0.16

2 0.52 5.3 0.36

3 0.33 23 0.47

4 0.18 12.0 0.85

Òàêèì îáðàçîì, ñõîäíûå ðåçóëüòàòû (îáðàçîâàíèå ôèçè÷åñêîãî ãåë  ïðè êîíòàêòå ñ
âîäîé è îòñóòñòâèå ãåëåîáðàçîâàíè  ïðè êîíòàêòå ñ í-ãåïòàíîì) ïîëó÷åíû äë  ðàçëè÷íûõ
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ãèäðîôîáíî ìîäèôèöèðîâàííûõ ïîëèìåðîâ, à òàêæå äë  êîìïëåêñîâ ãèäðîôîáíî
ìîäèôèöèðîâàííûé ïîëèìåð/ÏÀÂ â ïðèñóòñòâèè ðàçëè÷íûõ èíãèáèòîðîâ.
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Ôîðìóëà èçîáðåòåíè 
1. Ñïîñîá ñåëåêòèâíîãî èíãèáèðîâàíè  ãåëåîáðàçîâàíè  àññîöèèðóþùåé

ãåëåîáðàçóþùåé æèäêîñòè, ñîäåðæàùåé ãèäðîôîáíî àññîöèèðóþùèå âåùåñòâà,
ïðåäñòàâë þùèå ñîáîé ãèäðîôîáíî ìîäèôèöèðîâàííûå âîäîðàñòâîðèìûå ïîëèìåðû èëè
êîìïëåêñû íàçâàííûõ ïîëèìåðîâ ñ ÏÀÂ, îáåñïå÷èâàþùèé â ñëó÷àå êîíòàêòà
àññîöèèðóþùåé æèäêîñòè ñ óãëåâîäîðîäíîé ñðåäîé ñîõðàíåíèå èíãèáèðóþùåãî ýôôåêòà,
òàê ÷òî ãåëåîáðàçîâàíè  íå ïðîèñõîäèò, à â ñëó÷àå êîíòàêòà àññîöèèðóþùåé æèäêîñòè ñ
âîäíîé ñðåäîé - èñ÷åçíîâåíèå èíãèáèðóþùåãî ýôôåêòà, òàê ÷òî ïðîèñõîäèò
ãåëåîáðàçîâàíèå, îòëè÷àþùèéñ  òåì, ÷òî â óêàçàííûå æèäêîñòè ïåðåä ïðèâåäåíèåì èõ â
êîíòàêò ñ óêàçàííûìè ñðåäàìè ââîä ò èíãèáèòîð, ïîäàâë þùèé ãèäðîôîáíóþ àññîöèàöèþ
ãèäðîôîáíî àññîöèèðóþùèõ âåùåñòâ, êîòîðûé õîðîøî ðàñòâîðèì â âîäíûõ ñðåäàõ, íî
íåðàñòâîðèì â óãëåâîäîðîäíûõ ñðåäàõ.

2. Ñïîñîá ïî ï.1, ãäå â êà÷åñòâå ãèäðîôîáíî àññîöèèðóþùåãî âåùåñòâà àññîöèèðóþùà 
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ãåëåîáðàçóþùà  æèäêîñòü ñîäåðæèò ãèäðîôîáíî ìîäèôèöèðîâàííûé âîäîðàñòâîðèìûé
ïîëèìåð íà îñíîâå ïîëèàêðèëàìèäà, ñîäåðæàùèé 84,4 ìîë.% àêðèëàìèäíûõ çâåíüåâ, 1,5
ìîë.% í-äîäåöèëàêðèëàìèäíûõ çâåíüåâ è 14,1 ìîë.% çâåíüåâ àêðèëàòà íàòðè ,
ïîëó÷åííûé ìåòîäîì ìèöåëë ðíîé ïîëèìåðèçàöèè ïðè êîíöåíòðàöèè äîäåöèëñóëüôàòà
íàòðè  1,5 âåñ.% è îáùåé êîíöåíòðàöèè ìîíîìåðîâ 3,0 âåñ.%.

3. Ñïîñîá ïî ï.2, îòëè÷àþùèéñ  òåì, ÷òî ê àññîöèèðóþùåé æèäêîñòè äîïîëíèòåëüíî
äîáàâë þò ðàñòâîð ÏÀÂ öåòèëïèðèäèíè  õëîðèäà èç ðàñ÷åòà 70 ìêë ðàñòâîðà ÏÀÂ
êîíöåíòðàöèè 0,02 Ìîëü/ë íà 4 ìë àññîöèèðóþùåé æèäêîñòè.

4. Ñïîñîá ïî ï.1, ãäå â êà÷åñòâå ãèäðîôîáíî àññîöèèðóþùåãî âåùåñòâà àññîöèèðóþùà 
ãåëåîáðàçóþùà  æèäêîñòü ñîäåðæèò ãèäðîôîáíî ìîäèôèöèðîâàííûé âîäîðàñòâîðèìûé
ïîëèìåð íà îñíîâå ïîëèàêðèëàìèäà, ñîäåðæàùèé 88,8 ìîë.% àêðèëàìèäíûõ çâåíüåâ, 1,5
ìîë.% í-äîäåöèëàêðèëàìèäíûõ çâåíüåâ è 9,7 ìîë.% çâåíüåâ àêðèëàòà íàòðè , ïîëó÷åííûé
ìåòîäîì ìèöåëë ðíîé ïîëèìåðèçàöèè ïðè êîíöåíòðàöèè äîäåöèëñóëüôàòà íàòðè  3,0
âåñ.% è îáùåé êîíöåíòðàöèè ìîíîìåðîâ 3,0 âåñ.%.

5. Ñïîñîá ïî ëþáîìó èç ïï.1-4, ãäå â êà÷åñòâå èíãèáèòîðà èñïîëüçóþò ýòàíîë.
6. Ñïîñîá ïî ëþáîìó èç ïï.1-4, ãäå â êà÷åñòâå èíãèáèòîðà èñïîëüçóþò ìåòàíîë.
7. Àññîöèèðóþùà  ãåëåîáðàçóþùà  æèäêîñòü, ñîäåðæàùà  1-10 ìàñ.% ãèäðîôîáíî

àññîöèèðóþùèõ âåùåñòâ, ïðåäñòàâë þùèõ ñîáîé ãèäðîôîáíî ìîäèôèöèðîâàííûå
âîäîðàñòâîðèìûå ïîëèìåðû èëè êîìïëåêñû íàçâàííûõ ïîëèìåðîâ ñ ÏÀÂ, èíãèáèòîð
ãåëåîáðàçîâàíè  â ýôôåêòèâíîì äë  ïðåäîòâðàùåíè  ãåëåîáðàçîâàíè  êîëè÷åñòâå è
âîäíóþ ñðåäó, îòëè÷àþùà ñ  òåì, ÷òî óêàçàííûé èíãèáèòîð  âë åòñ  èíãèáèòîðîì,
êîòîðûé ïîäàâë åò ãèäðîôîáíóþ àññîöèàöèþ ãèäðîôîáíî àññîöèèðóþùèõ âåùåñòâ è
êîòîðûé õîðîøî ðàñòâîðèì â âîäíûõ ñðåäàõ è ïðàêòè÷åñêè íåðàñòâîðèì â óãëåâîäîðîäíûõ
ñðåäàõ.

8. Àññîöèèðóþùà  ãåëåîáðàçóþùà  æèäêîñòü ïî ï.7, ãäå â êà÷åñòâå ãèäðîôîáíî
àññîöèèðóþùåãî âåùåñòâà èñïîëüçóþò ãèäðîôîáíî ìîäèôèöèðîâàííûé âîäîðàñòâîðèìûé
ïîëèìåð íà îñíîâå ïîëèàêðèëàìèäà, ñîäåðæàùèé 84,4 ìîë.% àêðèëàìèäíûõ çâåíüåâ, 1,5
ìîë.% í-äîäåöèëàêðèëàìèäíûõ çâåíüåâ è 14,1 ìîë.% çâåíüåâ àêðèëàòà íàòðè ,
ïîëó÷åííûé ìåòîäîì ìèöåëë ðíîé ïîëèìåðèçàöèè ïðè êîíöåíòðàöèè äîäåöèëñóëüôàòà
íàòðè  1,5 âåñ.% è îáùåé êîíöåíòðàöèè ìîíîìåðîâ 3,0 âåñ.%.

9. Àññîöèèðóþùà  ãåëåîáðàçóþùà  æèäêîñòü ïî ï.8, îòëè÷àþùà ñ  òåì, ÷òî
äîïîëíèòåëüíî ñîäåðæèò ÏÀÂ öåòèëïèðèäèíèé õëîðèä èç ðàñ÷åòà 70 ìêë ðàñòâîðà ÏÀÂ
êîíöåíòðàöèè 0,02 Ìîëü/ë íà 4 ìë àññîöèèðóþùåé æèäêîñòè.

10. Àññîöèèðóþùà  ãåëåîáðàçóþùà  æèäêîñòü ïî ï.7, ãäå â êà÷åñòâå ãèäðîôîáíî
àññîöèèðóþùåãî âåùåñòâà èñïîëüçóþò ãèäðîôîáíî ìîäèôèöèðîâàííûé âîäîðàñòâîðèìûé
ïîëèìåð íà îñíîâå ïîëèàêðèëàìèäà, ñîäåðæàùèé 88,8 ìîë.% àêðèëàìèäíûõ çâåíüåâ, 1,5
ìîë.% í-äîäåöèëàêðèëàìèäíûõ çâåíüåâ è 9,7 ìîë.% çâåíüåâ àêðèëàòà íàòðè , ïîëó÷åííûé
ìåòîäîì ìèöåëë ðíîé ïîëèìåðèçàöèè ïðè êîíöåíòðàöèè äîäåöèëñóëüôàòà íàòðè  3,0
âåñ.% è îáùåé êîíöåíòðàöèè ìîíîìåðîâ 3,0 âåñ.%.

11. Àññîöèèðóþùà  ãåëåîáðàçóþùà  æèäêîñòü ïî ëþáîìó èç ïï.7-10, ãäå â êà÷åñòâå
èíãèáèòîðà èñïîëüçóþò ýòàíîë.

12. Àññîöèèðóþùà  ãåëåîáðàçóþùà  æèäêîñòü ïî ëþáîìó èç ïï.7-10, ãäå â êà÷åñòâå
èíãèáèòîðà èñïîëüçóþò ìåòàíîë.

13. Ñîñòàâ äë  îáðàáîòêè íåôò íîé ñêâàæèíû, âêëþ÷àþùèé àññîöèèðóþùóþ æèäêîñòü,
ñîäåðæàùóþ ãèäðîôîáíî àññîöèèðóþùèå âåùåñòâà, êîòîðûå ïðåäñòàâë þò ñîáîé
ãèäðîôîáíî ìîäèôèöèðîâàííûå âîäîðàñòâîðèìûå ïîëèìåðû èëè êîìïëåêñû íàçâàííûõ
ïîëèìåðîâ ñ ÏÀÂ, èíãèáèòîð ãåëåîáðàçîâàíè  â ýôôåêòèâíîì äë  ïðåäîòâðàùåíè 
ãåëåîáðàçîâàíè  êîëè÷åñòâå è âîäíóþ ñðåäó, îòëè÷àþùèéñ  òåì, ÷òî óêàçàííûé èíãèáèòîð
 âë åòñ  èíãèáèòîðîì, êîòîðûé ïîäàâë åò ãèäðîôîáíóþ àññîöèàöèþ ãèäðîôîáíî
àññîöèèðóþùèõ âåùåñòâ è êîòîðûé õîðîøî ðàñòâîðèì â âîäíûõ ñðåäàõ è ïðàêòè÷åñêè
íåðàñòâîðèì â óãëåâîäîðîäíûõ ñðåäàõ.

14. Ñîñòàâ ïî ï.13, ãäå â êà÷åñòâå ãèäðîôîáíî àññîöèèðóþùåãî âåùåñòâà èñïîëüçóþò
ãèäðîôîáíî ìîäèôèöèðîâàííûé âîäîðàñòâîðèìûé ïîëèìåð íà îñíîâå ïîëèàêðèëàìèäà,
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ñîäåðæàùèé 84,4 ìîë.% àêðèëàìèäíûõ çâåíüåâ, 1,5 ìîë.% í-äîäåöèëàêðèëàìèäíûõ
çâåíüåâ è 14,1 ìîë.% çâåíüåâ àêðèëàòà íàòðè , ïîëó÷åííûé ìåòîäîì ìèöåëë ðíîé
ïîëèìåðèçàöèè ïðè êîíöåíòðàöèè äîäåöèëñóëüôàòà íàòðè  1,5 âåñ.% è îáùåé
êîíöåíòðàöèè ìîíîìåðîâ 3,0 âåñ.%.

15. Ñîñòàâ ïî ï.14, îòëè÷àþùèéñ  òåì, ÷òî àññîöèèðóþùà  ãåëåîáðàçóþùà  æèäêîñòü
äîïîëíèòåëüíî ñîäåðæèò ÏÀÂ öåòèëïèðèäèíèé õëîðèä èç ðàñ÷åòà 70 ìêë ðàñòâîðà ÏÀÂ
êîíöåíòðàöèè 0,02 Ìîëü/ë íà 4 ìë àññîöèèðóþùåé æèäêîñòè.

16. Ñîñòàâ ïî ï.13, ãäå â êà÷åñòâå ãèäðîôîáíî àññîöèèðóþùåãî âåùåñòâà èñïîëüçóþò
ãèäðîôîáíî ìîäèôèöèðîâàííûé âîäîðàñòâîðèìûé ïîëèìåð íà îñíîâå ïîëèàêðèëàìèäà,
ñîäåðæàùèé 88,8 ìîë.% àêðèëàìèäíûõ çâåíüåâ, 1,5 ìîë.% í-äîäåöèëàêðèëàìèäíûõ
çâåíüåâ è 9,7 ìîë.% çâåíüåâ àêðèëàòà íàòðè , ïîëó÷åííûé ìåòîäîì ìèöåëë ðíîé
ïîëèìåðèçàöèè ïðè êîíöåíòðàöèè äîäåöèëñóëüôàòà íàòðè  3,0 âåñ.% è îáùåé
êîíöåíòðàöèè ìîíîìåðîâ 3,0 âåñ.%.

17. Ñîñòàâ ïî ëþáîìó èç ïï.13-16, ãäå â êà÷åñòâå èíãèáèòîðà èñïîëüçóþò ýòàíîë.
18. Ñîñòàâ ïî ëþáîìó èç ïï.13-16, ãäå â êà÷åñòâå èíãèáèòîðà èñïîëüçóþò ìåòàíîë.
19. Ñïîñîá ñåëåêòèâíîãî áëîêèðîâàíè  ïîñòóïëåíè  âîäû â äîáûâàþùóþ íåôò íóþ

ñêâàæèíó èç ïîäçåìíûõ âîäîíîñíûõ ïëàñòîâ, âêëþ÷àþùèé çàêà÷êó â ñòâîë ñêâàæèíû
ñîñòàâà, âêëþ÷àþùåãî àññîöèèðóþùóþ æèäêîñòü, îáðàçóþùóþ ñî âðåìåíåì áëîêèðóþùèå
ãåëåâûå ïðîáêè òîëüêî â òåõ ìåñòàõ ñêâàæèíû, ãäå àññîöèèðóþùà  æèäêîñòü íàõîäèòñ  â
êîíòàêòå ñ âîäíîé ñðåäîé, è íå îáðàçóþùóþ ïðîáîê â ìåñòàõ êîíòàêòà àññîöèèðóþùåé
æèäêîñòè ñ íåôòüþ, îòëè÷àþùèéñ  òåì, ÷òî â êà÷åñòâå óïîì íóòîãî ñîñòàâà äë  îáðàáîòêè
íåôò íîé ñêâàæèíû èñïîëüçóþò ñîñòàâ ïî ï.13.

20. Ñïîñîá ïî ï.19, ãäå â êà÷åñòâå ãèäðîôîáíî àññîöèèðóþùåãî âåùåñòâà
àññîöèèðóþùà  æèäêîñòü ñîäåðæèò ãèäðîôîáíî ìîäèôèöèðîâàííûé âîäîðàñòâîðèìûé
ïîëèìåð íà îñíîâå ïîëèàêðèëàìèäà, ñîäåðæàùèé 84,4 ìîë.% àêðèëàìèäíûõ çâåíüåâ, 1,5
ìîë.% í-äîäåöèëàêðèëàìèäíûõ çâåíüåâ è 14,1 ìîë.% çâåíüåâ àêðèëàòà íàòðè ,
ïîëó÷åííûé ìåòîäîì ìèöåëë ðíîé ïîëèìåðèçàöèè ïðè êîíöåíòðàöèè äîäåöèëñóëüôàòà
íàòðè  1,5 âåñ.% è îáùåé êîíöåíòðàöèè ìîíîìåðîâ 3,0 âåñ.%.

21. Ñïîñîá ïî ï.20, îòëè÷àþùèéñ  òåì, ÷òî ê àññîöèèðóþùåé æèäêîñòè äîïîëíèòåëüíî
äîáàâë þò ðàñòâîð ÏÀÂ öåòèëïèðèäèíè  õëîðèäà èç ðàñ÷åòà 70 ìêë ðàñòâîðà ÏÀÂ
êîíöåíòðàöèè 0,02 Ìîëü/ë íà 4 ìë àññîöèèðóþùåé æèäêîñòè.

22. Ñïîñîá ïî ï.19, ãäå â êà÷åñòâå ãèäðîôîáíî àññîöèèðóþùåãî âåùåñòâà
àññîöèèðóþùà  æèäêîñòü ñîäåðæèò ãèäðîôîáíî ìîäèôèöèðîâàííûé âîäîðàñòâîðèìûé
ïîëèìåð íà îñíîâå ïîëèàêðèëàìèäà, ñîäåðæàùèé 88,8 ìîë.% àêðèëàìèäíûõ çâåíüåâ, 1,5
ìîë.% í-äîäåöèëàêðèëàìèäíûõ çâåíüåâ è 9,7 ìîë.% çâåíüåâ àêðèëàòà íàòðè ,
ïîëó÷åííûé  ìåòîäîì ìèöåëë ðíîé ïîëèìåðèçàöèè ïðè êîíöåíòðàöèè äîäåöèëñóëüôàòà
íàòðè  3,0 âåñ.% è îáùåé êîíöåíòðàöèè ìîíîìåðîâ 3,0 âåñ.%.

23. Ñïîñîá ïî ëþáîìó èç ïï.19-22, ãäå â êà÷åñòâå èíãèáèòîðà èñïîëüçóþò ýòàíîë.
24. Ñïîñîá ïî ëþáîìó èç ïï.19-22, ãäå â êà÷åñòâå èíãèáèòîðà èñïîëüçóþò ìåòàíîë.
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