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USE OF POLYMER ADDITIVES 

We discuss using of depressant additives designed to improve the rheological properties of oil. 

The physical mechanism by which there is improvement of the oil rheological properties. 

Keywords: depressant reagent, oil, rheology.

 9",&,:1410%$%"#9! $!0#% 3 :4,;!""! :!4!&1<&% :, #4=>,:4,-

3,51? ","#,/# %2 53=@ 012: A%5&,B % #3!45,B. C%5&=D 012= ","#13-/-

D# $%2&,?,-!&=-/4$9! :1410%$,39!, $10#!$,39! % 14,?1#%<!"&%!

=.-!3,5,4,59; #3!45=D – 39",&,?,-!&=4-/4$9! :1410%$,39! =.-!3,-

5,4,59. E3!451/ 0121 $!0#% ?,A!# $1@,5%#F"/ 3 "3,>,5$,- % "3/2$,-

5%":!4"%,$$,? ","#,/$%%.

8,$;!$#41;%/ #3!45,B 0129 "3,>,5$,5%":!4"$,B "%"#!?9 ?1-1,

% $!0#F ?,A!# :!4!?!G1#F"/ :,5 3,25!B"#3%!? ,<!$F ?1-9@ $1:4/A!-

$%B "53%.1.

H"-% A! 41""?1#4%31#F "3/2$,5%":!4"$=D "%"#!?=, #, 3 51$$,?

"-=<1! &,$;!$#41;%/ #3!45,B 0129 3!-%&1. 71$$,! ,>"#,/#!-F"#3, :4%-

3,5%# & ,>412,31$%D :4,"#41$"#3!$$9@ "#4=&#=4 21 "<!# "%- 321%?,5!B-
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"#3%/ ?!A5= <1"#%;1?%, ,",>!$$, "%-F$, :4,/3-/!?9@ 3 ="-,3%/@ %@

">-%A!$%/. )2-21 I#,., $!0#F #!4/!# :,53%A$,"#F, 1 ,>412,313J%B"/ :4,-

"#41$"#3!$$9B &14&1" :4%51!# "%"#!?! "3,B"#31 #3!45,., #!-1.

K.4,?$,! 3-%/$%! $1 &4%"#1--,,>412,31$%! :1410%$1 ,&12931D#

412?!49 % 0,4?1 ,>412=DG%@"/ &4%"#1--,3 [1,2]. 71$$9! :141?!#49 3,

?$,.,? 213%"/# ,# $1-%<%/ 1"01-F#,"?,-%"#9@ 3!G!"#3, #!?:!41#=4$9@

% 5%$1?%<!"&%@ ="-,3%B ,@-1A5!$%/ $!0#%, 3!-%<%$9 3/2&,"#% $!0#%.

E1&%? ,>412,?, $!,>@,5%?, :,39"%#F 1.4!.1#%3$=D ="#,B<%-

3,"#F $!0#% -%>, =?!$FJ%#F &,$;!$#41;%D #3!45,., :1410%$1, -%>,

=?!$FJ%#F ?!A012$,! $1#/A!$%! [3, 4]. 

)":,-F2,31$%! 412-%<$9@ .4=:: :4%"15,& % 4!1.!$#,3 (?,5%0%-

&1#,4,3 :1410%$1) /3-/!#"/ ,5$%? %2 ":,",>,3 =-=<J!$%/ 41>,#9

$!0#!:!4!&1<%31DG%@ "%"#!? [3, 4].

)":,-F2=!?9! "!B<1" 5!:4!"",49 :1410%$,,#-,A!$%/ $!5,"#1-

#,<$, I00!&#%3$9 [6], ,$% ,#-%<1D#"/ 5,3,-F$, "-,A$,B "@!?,B :4,-

%23,5"#31, 5!0%;%#$9 % 5,4,.%.  "3/2% " I#%? 1&#=1-F$,B :4!5"#13-

-/!#"/ 2151<1 41241>,#&% $,39@ 3%5,3 5!:4!"",4,3 % %$.%>%#,4,3 :1-

410%$,,#-,A!$%/ 5-/ 39",&,21"#931DG%@ % 39",&,3/2&%@ $!0#!B,

.12,39@ &,$5!$"1#,3. L!J!$%! =&121$$,B 2151<% "3/21$, " 3,2?,A$,-

"#FD :,-=<!$%/ $!0#!B % $!0#!:4,5=&#,3 " $!,>@,5%?9?% "#4=&#=4-

$,-?!@1$%<!"&%?% "3,B"#31?%, 1 #1&A! =?!$%!? 4!.=-%4,31#F I#%

"3,B"#31 $1 412$9@ "#15%/@ :4,%23,5"#31. M#, "#13%# :!4!5 $1=<$9?

",,>G!"#3,? 2151<= 3"!"#,4,$$!., %2=<!$%/ :,3!5!$%/ $!0#/$9@ "%"-

#!? :4% %2?!$!$%% 3$!J$%@ ="-,3%B.

L!J!$%! #1&%@ 2151< #4!>=!# :4%3-!<!$%/ $1=<$9@ :,-,A!$%B

412$9@ ,>-1"#!B $1=&% – ?!@1$%&%, ?,-!&=-/4$,B 0%2%&% % @%?%%,

0%2%<!"&,B % &,--,%5$,B @%?%%.

N,A$, 395!-%#F "1?,"#,/#!-F$9! $1:413-!$%/ :4,3!5!$%/ %"-

"-!5,31$%B, &,#,49! "#13/# :!4!5 ",>,B "-!5=DG%! 2151<%:

– =#,<$!$%! ?!@1$%2?,3 &,--,%5$,-@%?%<!"&%@ :4!341G!$%B

% "#4=&#=4,,>412,31$%/ 3 $!0#/$9@ 5%":!4"$9@ "%"#!?1@ :4% ,:4!5!-

-!$$9@ ="-,3%/@;

– %""-!5,31$%! 213%"%?,"#% :141?!#4,3 5,>9<% #41$":,4#1

% :!4!41>,#&% $!0#% ,# "#4=&#=4,,>412,31$%/ 3 $!0#/$9@ 5%":!4"$9@

"%"#!?1@;

– ",251$%! $!0#/$9@ 5%":!4"$9@ "%"#!? " ,:#%?1-F$9?% "3,B-

"#31?% % 41241>,#&1 :4%$;%:,3 %@ 4!.=-%4,31$%/ " ;!-FD =3!-%<!$%/
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I00!&#%3$,"#% ,4.1$%21;%% #!@$,-,.%<!"&%@ :4,;!"",3 5,>9<%,

#41$":,4#1 % :!4!41>,#&% $!0#/$,., "94F/.

L1>,#9, :,"3/G!$$9! 4!.=-%4,31$%D 012,39@ :!4!@,5,3 3 $!0-

#/$9@ "%"#!?1@, 5, $!513$!., 34!?!$% /3-/-%"F 3 "3,!B ?1""! I&":!-

4%?!$#1-F$9?%, % -%JF $!513$, 4123%#%! :,-=<%-1 #!,4!#%<!"&1/ >1-

21 51$$9@ %""-!5,31$%B. (,31#,4"&%?% 3 I#,? "?9"-! /3%-%"F :,-,-

A!$%/ #!,4%% 4!.=-%4=!?9@ 012,39@ :!4!@,5,3, :4!5-,A!$$,B :4,-

0!"",4,? P.). QD$/!39?. 71$$1/ #!,4%/ ,"$,3$,! 3$%?1$%! =5!-/!#

:4!5"#13-!$%/? , 0,4?%4,31$%% % 4124=J!$%% $15?,-!&=-/4$9@ ,>-

412,31$%B 3 $!0#/$9@ 5%":!4"$9@ "%"#!?1@ :4% 3,25!B"#3%% $1 $%@

3$!J$%@ 01&#,4,3. 7-/ ,>,2$1<!$%/ #1&%@ ,>412,31$%B 33!5!$, :,$/-

#%! «"-,A$1/ "#4=&#=4$1/ !5%$%;1» (QQH).

K:%41/"F $1 :4!5"#13-!$%/ #!,4%% QD$/!31, ?,A$, "&121#F, <#,

,>412,31$%! % 4124=J!$%! QQH ,"=G!"#3-/D#"/ :4,?!A=#,<$9?% 1&-

#%3$9?% "-,A$9?% !5%$%;1?%, &,#,49! ,>-151D# $!&,?:!$"%4,31$-

$,B :,3!4@$,"#$,B I$!4.%!B.

*:413-// ",,#$,J!$%!? &,?:,$!$#,3 3 "-,A$,B "#4=&#=4$,B

!5%$%;!, ?,A$, =:413-/#F :4,;!""1?% 0,4?%4,31$%/ $15?,-!&=-/4-

$9@ "#4=&#=4 % ",-F31#$9@ "-,!3, 1 I#, 2$1<%#, <#, ?9 "?,A!? %2?!-

$/#F ="#,B<%3,"#F % "#4=&#=4$,-?!@1$%<!"&=D :4,<$,"#F $!0#/$9@

5%":!4"$9@ "%"#!?.

7!:4!"",4$1/ :4%"15&1 – A%5&%B 4!1.!$#, &,#,49B :4!5$12$1<!$

5-/ =-=<J!$%/ 4!,-,.%<!"&%@ "3,B"#3 $!0#% :4% 5,>9<! % #41$":,4-

#%4,3&!. '4%?!$!$%! 5!:4!"",4$9@ :4%"15,& (5!:4!""1#,4,3) /3-/!#"/

5,3,-F$, I00!&#%3$9? ?!#,5,? :,5.,#,3&% :1410%$%"#9@ $!0#!B

& #41$":,4#= :, ?1.%"#41-F$9? #4=>,:4,3,51?.  4!2=-F#1#! 33,51

3 :,#,& 39",&,21"#931DG!B $!0#% $!2$1<%#!-F$9@ &,-%<!"#3 (5,

0,2 % :, ,>R!?=) @%?%<!"&% 1&#%3$9@ 3!G!"#3 :4,%"@,5%# =-=<J!$%!

!! 4!,-,.%<!"&%@ "3,B"#3. '4%"15&% 5!B"#3=D# $1 39",&,:1410%$%-

"#9! $!0#% 53,/&%? ,>412,?: 3,-:!439@, ,>412=D#"/ &4%"#1--9 :4%

321%?,5!B"#3%% <1"#%; :4%"15&% " :1410%$,?, <#, /3-/!#"/ :4%<%$,B

%2?!$!$%/ %@ "#4,!$%/ % :4!5,#341G!$%/ ,>412,31$%/ "#4=&#=4%4,-

31$$,B "!#&%; 3,-3#,49@, <1"#%;9 :4%"15&% «",>%41D#» 3,&4=. "!>/

&4%"#1--%2=DG%B"/ :1410%$, &,#,49B ,>412=!# $!"3/21$$9! 1.4!.1#9.

'4% %@ %":,-F2,31$%% 5,"#%.1D#"/ "-!5=DG%! ;!-%: "=G!"#3!$$,!

"$%A!$%! #!?:!41#=49 21"#931$%/, =-=<J!$%! #!&=<!"#% :4% $%2&%@

#!?:!41#=41@ % 39",&1/ 3/2&,"#F :1410%$%"#,B $!0#%.
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(!"?,#4/ $1 #,, <#, :4%"15&% 412-%<$,., 0=$&;%,$1-F$,., $1-

2$1<!$%/ %$#!$"%3$, %":,-F2=D#"/, ?!@1$%2? %@ 5!B"#3%/ – 5,3,-F$,

"-,A$9B 5%"&=""%,$$9B 3,:4,". N$,.%! %""-!5,31#!-%, $1:4%?!4

H.Q. N1@?,#,3, 395!-/D# 531 3,2?,A$9@ 314%1$#1 ,#-,A!$%/ :141-

0%$1 $1 3$=#4!$$%@ :,3!4@$,"#/@ #!@$,-,.%<!"&,., ,>,4=5,31$%/

% #4=>,:4,3,5,3: 1) 3 4!2=-F#1#! :!4!$1"9G!$%/ $!0#/$,., 41"#3,41

:4% ",:4%&,"$,3!$%% " @,-,5$9?% "#!$&1?% #4=>, 2) 3 :!4!&1<%31!-

?,? $!0#/$,? :,#,&!. *-=<J!$%! #!&=<%@ "3,B"#3 39",&,21"#931D-

G%@ $!0#!B % .12,39@ &,$5!$"1#,3 % >,4F>1 " :1410%$,,#-,A!$%!?

:4% 5,>13&% 3 $!0#F 5!:4!"",4,3 %-% %$.%>%#,4,3 ,>R/"$/D#"/ :,-

3!4@$,"#$9? % ,>R!?$9? ?!@1$%2?,? %@ 5!B"#3%/.

+,3,4/ , :,3!4@$,"#$,? ?!@1$%2?! 5!B"#3%/, ?,A$, "&121#F, <#,

3 I#,? "-=<1! ?,-!&=-9 :4%"15&% %?!D# 5-%$$9! 1-&%-F$9! 415%&1-

-9, &,#,49! 3"#41%31D#"/ 3 :1410%$,39! &4%"#1--9 =.-!3,5,4,5,3

" "1?9@ 41$$%@ "#15%B ,>412,31$%/ 214,59J!B. '4% I#,? :,-/4$9!

0=$&;%,$1-F$9! .4=::9 :4%"15&% #,4?,2/# ,>R!5%$!$%! :1410%$,-

39@ =.-!3,5,4,5,3 3 "#4=&#=4$=D 4!J!#&=.

 :4,;!""! ,>R!?$,., 5!B"#3%/ ?,-!&=-9 5!:4!"",4$,B :4%"15-

&% 0,4?%4=D# 1"",;%1#9 % ?%;!--9 :4% #!?:!41#=41@ 39J! #!?:!41-

#=49 1"",;%1#,,>412,31$%/ ?,-!&=- $,4?1-F$9@ :1410%$,3. 71$$9!

?%;!--9 ",5!4A1# 3 "3,!? ","#13! :,-/4$9! .4=::9 3$=#4% 1"",;%1#1,

1 1-%01#%<!"&%! 415%&1-9 $1:413-!$9 3 5%":!4"%,$$=D "4!5=. M#,

,>"#,/#!-F"#3, :4%3,5%# & ",-F31#1;%% ?%;!-- ?,-!&=-1?% :1410%-

$,39@ =.-!3,5,4,5,3 % ":,",>"#3=!# ,>412,31$%D 1?,40%2%4,31$$9@

"#4=&#=4. K>-1"#% &4%"#1--%21;%% 3 ,@-1A5!$$9@ $!0#/$9@ 5%":!4"-

$9@ "%"#!?1@ -,&1-%2,31$9, % :4% &,$5!$"1;%% ,>412=D#"/ &4=:$9!

"-1>, "3/21$$9! 54=. " 54=.,? 5!$54%#$9! "#4=&#=49.

Q=G!"#3=!# ,>J%4$9B I&":!4%?!$#1-F$9B ?1#!4%1- :, %""-!5,-

31$%D "3,B"#3 :1410%$%"#9@ $!0#!B, %, 51A! $!"?,#4/ $1 I#,, $1 "!-

.,5$/J$%B 5!$F $!# ,:4!5!-!$$,., ?$!$%/ , "#!:!$% 3,25!B"#3%/

&,$&4!#$,., &,?:,$!$#1 $!0#% $1 !! 4!,-,.%<!"&%! "3,B"#31.

7!:4!"",4$9! :4%"15&% 3 >,-FJ%$"#3! "-=<1!3 ,>-151D# #1&%?%

@141&#!4$9?% ,",>!$$,"#/?%:

– ",5!4A1# 3/2&,,>412$=D :1410%$%"#=D <1"#F;

– ",5!4A1# :,-/4$9B &,?:,$!$#;

– :4!5"#13-// ",>,B :,-%?!49, :4% :4%",!5%$!$%% & 41"#=G!?=

&4%"#1--= :1410%$1 :4,"#41$"#3!$$, 21#4=5$/D# !., 4,"#, 3 4!2=-F#1-

#! <!., ,>412=D#"/ ?!-&%! &4%"#1--9.
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)":,-F2,31$%! 5!:4!"",4$9@ :4%"15,& =?!$FJ1!# I$!4.,21#41#9

$1 #41$":,4# $!0#%, :,23,-/!# =3!-%<%#F :4,%23,5%#!-F$,"#F % :4,-

:="&$=D ":,",>$,"#F $!0#!:4,3,5,3, 21?!5-/!# :4,;!"" ,#-,A!$%/

:1410%$1 $1 "#!$&1@ #4=>.

8,$;!$#41;%/ :4%?!$/!?,B 5,>13&% 3, ?$,.,? 213%"%# ,# ;!-%,

" &,#,4,B ,$1 %":,-F2=!#"/. 7-/ ,>!":!<!$%/ #41$":,4#1 39",&,:141-

0%$%"#,B $!0#% :, #4=>,:4,3,5= 3 $!0#F 5,>13-/!#"/ :4%"15&1 3 ,>R-

!?! 0,05–0,2 % (:, ?1""!). 7-/ "$%A!$%/ &,-%<!"#31 ,>412,3931DG!-

.,"/ :1410%$1 $1 3$=#4!$$!B :,3!4@$,"#% ,>,4=5,31$%/ 5,"#1#,<$,

33!"#% :4%"15&= 3 &,-%<!"#3! 0,02–0,05 % (:, ?1""!) [1, 4]. 

 ?!"#1@, .5! 3,2$%&1!# -1?%$14$9B 4!A%? #!<!$%/ 39",&,21"#9-

31DG!B $!0#%, :4%"15&= $!,>@,5%?, 33,5%#F 3 :4%"#!$$9B "-,B A%5-

&,"#%. M#, :,23,-/!# 3 7–10 412 ",&41#%#F !! 41"@,5 :4% #,B A! .%5413-

-%<!"&,B I00!&#%3$,"#% % "$%2%#F I$!4.,21#41#9 $1 $1.4!3 $!0#%. K5-

$1&, :4%?!$!$%! :4%"15,& I00!&#%3$, $1 #4=>,:4,3,51@ " ,5$,B $1-

","$,B "#1$;%!B. H"-% :, #41""! ?1.%"#41-F$,., #4=>,:4,3,51 41":,-

-,A!$, $!"&,-F&, $1","$9@ "#1$;%B, #, :4%"15&= $!,>@,5%?, 33,5%#F

:,"-! &1A5,B %2 $%@, #1& &1& 3 4!2=-F#1#! :4,@,A5!$%/ <!4!2 $1","$9!

1.4!.1#9 :4%"#!$$9B "-,B $!0#% " :4%"15&,B 4124=J1!#"/ [4].

7!:4!"",4$9! :4%"15&% 33,5/# 3 $1.4!#=D 5, ,:4!5!-!$$,B #!?-

:!41#=49 $!0#F. E1&,B $1.4!3 ,>R/"$/!#"/ ?!@1$%2?,? 5!B"#3%/ :4%-

"15&% $1 :4,;!"" &4%"#1--%21;%% :1410%$1. ',I#,?= 31A$, ,:4!5!-

-%#F #1&=D #!?:!41#=4= $1.4!31 $!0#%, &,#,41/ 51!# ?1&"%?1-F$9B

5!:4!"",4$9B I00!&#.

(1 4!,-,.%<!"&%! "3,B"#31 $!0#% " 5,>13-!$%!? 5!:4!"",4$,B

:4%"15&% >,-FJ,! 3-%/$%! ,&12931!# "&,4,"#F ,@-1A5!$%/ $!0#%.

*?!$FJ!$%! %-% =3!-%<!$%! "&,4,"#% ,@-1A5!$%/ "=G!"#3!$$,

=@=5J1!# 4!,-,.%<!"&%! "3,B"#31.

(1 :4,;!"" &4%"#1--%21;%% :1410%$1 3 $!0#% #1&A! 3-%/D# .%5-

4,5%$1?%<!"&%! ="-,3%/ ,@-1A5!$%/ $!0#% ("#1#%<!"&%! % 5%$1?%<!-

"&%!).

'4% -1?%$14$,? 4!A%?! #!<!$%/ 3, 34!?/ ,@-1A5!$%/ 4!,-,.%<!-

"&%! "3,B"#31 $!0#% :41&#%<!"&% $! ?!$/D#"/, 1 :4% #=4>=-!$#$,? – 

$1>-D51!#"/ %@ =@=5J!$%!.

7!:4!"",4$9! :4%"15&% – I#, 3,2?,A$,! 4!J!$%! :4,>-!?9

#41$":,4#1 $!0#% :, «.,4/<%?» $!0#!:4,3,51? 3 #!@ 41B,$1@, .5! :1-

51!# 5,>9<1 [3,4].
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(!"?,#4/ $1 3"! :4!%?=G!"#31 ?!#,51, ,"$,31$$,., $1 5,>13-!-

$%% :4%"15,&, ,$ %?!!# 4/5 $!5,"#1#&,3: 3,-:!439@, $1 51$$9B ?,?!$#

$!# =$%3!4"1-F$,B :4%"15&%, :4%.,5$,B 5-/ 3"!@ 39",&,:1410%$%-

"#9@ $!0#!B %-% @,#/ >9 5-/ >,-FJ,B %@ .4=::9; 3,-3#,49@, 5!:4!"-

",4$=D :4%"15&= 33,5/# 3 :,#,& :4% #!?:!41#=4!, &,#,41/ $!?$,.,

>,-FJ! #!?:!41#=49 :-13-!$%/ :1410%$,3 (50–70 °Q), <#, :4% #41$"-

:,4#%4,3&! 3 ="-,3%/@ 841B$!., Q!3!41 "3/21$, " 4/5,? #4=5$,"#!B

#!@$%<!"&,., % I&,$,?%<!"&,., @141&#!41; 3-#4!#F%@, $1 51$$9B ?,-

?!$# 41241>,#1$9 :4%"15&% 5-/ =?!$FJ!$%/ 3/2&,"#% % #!?:!41#=49

21"#931$%/ #,-F&, 39",&,:1410%$%"#9@ $!0#!B.

 !"#!$%&'(!)*+,!- +.!+$,

1. S&%$ T.U. *:413-!$%! #!:-,39?% 4!A%?1?% #41$":,4#1 3/2-

&%@ % 21"#931DG%@ $!0#!B % $!0#!:4,5=&#,3: 5%". … 5-41 #!@$. $1=&
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