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(54) Title: BIOPOLYMER COMPOSITE FOR WATER-BASED TREATMENT FLUIDS

(57) Abstract: An aqueous-based treat-
ment fluid comprising: a base fluid,
wherein the base fluid comprises water;

Shale Retention

and an additive, wherein the additive
comprises a biopolymer matrix and a
compound comprising a functional

group containing nitrogen, A method of

using the aqueous-based treatment fluid

Shale Retention (%)

Polymer Composites

comprising: introducing the treatment
fluid into a wellbore, wherein the well-
bore penetrates a subterranean forma-
tion.
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BIOPOLYMER COMPOSITE FOR WATER-BASED TREATMENT FLUIDS

Tachnical Field

00011 Additives, such as shale stabilirzers, fliuid loss

additives, and bicoides, can be used in

oi the

fluids. The additives can help prevent adverse
water from the treatment fiuid ¢on a water-sensitive subterranean

formation
100,

Brief Description of the Figures
{00021 The features and advantages of certa
embodiments will e more readily appreciated when congidered in

conjunction with the accompanving ficures. The figu

o be construed as limiting any of The preferrved embodiments.

{00033 Fig. 1 illustrates a system for preparation and
delivery of a treatment fluld te a wellbore according to certain
embodiments.

o004} Fig. 2 is a bar graph showing the percentage of

shale retention for treatment fluids containing ten different

polymer compogsites according to different embodiments.,
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ke performed at a specified Lemperature and possibly a specified
presgsure, tThen the Lemperaturs and pressure of The Lreatment

to the specified temperature and pressurs

at ambient temperature and pressure. For

reatment fluid can be mi

specii rampling up

(O3]

- ~v R . o~ - e
acoult 3 "F/min to about
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e L TP S . ol IR B
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1L wellbore

. After

up to the speci temperature and i

treatment fluid is maintained at that

tion of The t©

[0019] A

for the dur

LG

ing filuid should ibhit good rheology.
Rhecology 1s a measure ©f how a material deforms and flows. As

P . L. e e 1 2 £ o~ o e T T
used herein, the "rheology®™ of a treatment fiuld is measured

IR, JEU ANTCQT S ADT e & e 44 - o) N Ty e o
according to ANST/APT 13B-1 gecticn 6.3, Recommended FPractice

for Field Testing of Walter-based Drilling Fluids as

The tTreatment fluid is mized. The treatment fiuid is placed

R A o A 3 - B EE ¥y oy A ; SERRY
into the test cell of a rotational viscs such

&
- A NN
SUCn ags a A \»L\j

dodel 35 viscometer Bebh and Slesve attachment and

a2 F1 spring number.

. Rheology readings are taken at mulitiple revoluticns perx
ninute {vpm).,
§0028]

herein, the

measured according to ANSI/APT 13B~1 section £.3, Recommendsad

EPR - B ey e v
Frafgitlics Ior L

rhecology testing of the substance is

performed, the substance is alicowed to sit in the test cell for

<
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dried shale recovered {corrected for the moisture content of

original sample) and IW = the initial weight of the zample. A
shale retenticon value of greater than or egual to 90% indicates

hico hale e Nt 3 an X .
a high shale retention value,

Shale Retenti ilid
Shaaie fetentfion =
W

* 100%

00257 According to certain embodiments, an agusous-

hased treatment fluld comprises: a base fluid, in the hase

fluid comprises water; and an additive, whervein the additive
comprises a biopolvmer matrix and a2 polvmer comprising a

2 )
functional group contalning nitrogen,

{00261 According toe ancther embodiment, a method of

131 the “luid comprises ney

the treatment fluild intc a wellbore, wherein the
penetrates a subterrvanean formaticon.

(00271 The discussicn of preferred embodiments regarding
t

o
intended to composition embodiments and the metho

o
i
Ue)

i...l

ot

O

o+

+
i
Dl

PN

to the unit

ambodiments. Any
allons.,

00287

fluid comprises water.

- 3 3 Pl o . - o e . SO N e =l S . T g o e Y & L

selected from the group consisting of freshwaler, bracklsh

water, saltwater, seawaler, and any combination therecf. The
T

treatment fluid can further include a water-—-soluble salt. The

can be zelected from the group consisting of

chioride, calcium chlovide, calaium bromide, pota

- e e 11T ~ [N B ~i T ot e N 1T N T T T e ST 1T
potassium Dromi z@., rfﬁj“\i‘wlum \,-111&)3__:_"{(':‘., SQCIUln Dromidge, Ccasiumn

can be in a range of
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nce disseolves in 120 parts

00347 The polymer{s} can become entangled

bilopolymer matrix. The bilopolymer ¢an ke in at lsast a
sU uch thal a is formed and the

within the maltrix. Rocording to

% Lo 85% by welght of the
additive,

§00358] According to cervtaln embodiments, the polvmer has

ht in the range of about 30,000 to about
t

n the range of

range o

additive

[0038] The

treatment fluid can
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annuius. According to this other embodiment, the step of

introduc J(" can include introduci ng the cement COmMpPes

. -
a portion of the annulus.

§00521 The method

the cement composition to t. The step cf allowing can he

the step of introducing the cement composition

ubterranean formation. The methods can further
include the additiconal steps of perforating, fracturing, or
verforming an

{0053}

The step of allowing,
disclgsad herein can

directly ov more components or pleces

of eguipn reparation, delivery,

B e 45 o oy e T3 N N e S o L - - Vo e
recapture, recycoling, reuse, and/or disposal c¢f the disclosed

fluids. For example, ¥ig. 1, the

disclosed flulds can direc
components or pleces of eguipment asscciated with an exenmplary

bl H - . —~
walllbore asse

hly 108, according to one or more embodiments, It
should be noted that while Fig. 1 generally depicts a land-based
killed in the art will readily

described herein are egually

operaticns that employ ficating or

-based platfcorms and rigs, as well as other wellbore
operaticns {e.g., completion, injection, workover, and

stimulaticon) without departing from the scope of the disclosure.

f00541 The following discussion pertains to the use of

it should be

the treatment fluid as a

N I,
discussion

treatment

~ T ot 7 are e B T . Ne 41 Tqe i
completion fluids, stimulation fluids, efc. As illustrated, G

wellbore assembly 100 can include a driliing

supports a derrick 104 having a traveling plock 188 for raising

and lowering a drill string 108, The drill

A
o)

19
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not limited teo, drill pipes and colled tublng, as

supports the drill styring 108 as it is lowered through a rotary

bit 114 i3 attached to the distal end of the

table 1312. A drill

drill string 108 and is driven either by a downhole motor and/or

via rotation of the drill string 108 from tThe well surface. As

The bit 114 rotates, 1t creates a bovehole 116 ¢

118.

various sublterranean
{00557
fluid 122 throvu

Cump) circulates drilling

the kelly 3110, which

conveys the drilling fluid dowrthole tThrough the interior of
the drill string 108 and through one or more orifices in the
drill kit 114, The drilling fiuid 122 is then circulated kack
Lo the gurfacs via an annulus 1286 defined between the drill

string 108 and the walls of the boreheole 116, At the

the recirculated or spent drilling fiuid 122 exitszs the

126 and can e conveved to cne

128 via an interconnecting flow line 130, After passing tThrough

the fluld processing unit {s)

into a nearby rvetention pit 132 {i.e.; a mud pit).

o,

strated as being arranged at the outl
art will
128 can hLe

160 to

via the annulus 124§,

reciate that the fluid

any other leocation in
facllitate its proper function, without departing from the scope
of the disgclosure.

§O0567 One or more of the discicsed flulds can be addsd

fluid 122 via a mixing hoppser 134 commu

nicably

i

ceouplied Lo or otherwise in fiuid communication with the

Tenticn it 132. The nixing hopper 134 can include, but is

not limited to, mixers and related mizing egulpment known Lo

“hose skilied in the art. In cother embodiments, however, the

20
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{30591 The disclesed fiuids can alsce directly or
indiveaotly affect the various downhole eguipment and Locls that
can come into contact with the fluids such as, but not limited

ing 108,

o, the drill sty

downhele motors and/or pu ciated with the

108, and any measuring while drilling/logging whi

{(MWLD/LWD) tools uipment

distributed sensors assooclated with the drill

string 308, The
discliosed fluilds can also directly cor indirectly affect any

heat exchangers, ing actuation

downholse

devices, tool seals, packers:

vith the wellbor

M

devices or components, and
116. The disclosed fluids

affect the driil bit 114, is not iimited

—~

to, voller cone bits, polyerystalline diamond compact (PDC)

bits, natural diamond kits, any
bilts, etc.

{00607 While not specifically illustrated herein, the

disclicosed flulds can also directliy or indireotly
transport or delivery egulipment used to convey the fiuids to the

oh as, for sxample, any tTransport

drilling assembly 100

vesgels, conduits, pipelines, trucks, tubulars, and/or pipes
~ation to

used to fluidically move

ancther, any

fluids into motion, any

combinations thereof, and tThe like,.

22
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Examples
{00817 To

understanding of the

praferred embodiments, the folliowing exXamples

~ad embodiments are given

are nol the only exanpl thalt cou

: - o~ 4+ -
according to The

o T on e e d et s S v e v e PR TN o i
preferved embodiments and are not

limit the scope of

the inventicn.

{00621 For the data contained in the folliowing tables
and Fig. 2, the concentraticn of any ingredient in a treatmen

fluid i1s expreas

as pounds per barrel {(ppbh) of the Lresatment
fluid.
[0G63] Each of the treatment fluids were mixed ang

tested according to the procedure for the specific test as

degcribed in The Detailed Descrip secticn above. FRheology

toagting 10 zsecond (2Y andg 10 vttt e fmin )
cestiing, LU S2CCnd (&) and LU miidie (Ml

plastic

, . .
Pl e by -
viscosity, and

i..l
¢
}
[
3
¢
}..(
3
&
®
R
O
)
O
o
LA
o
@]
o1
i
[N
)
-+
Q
-+
®
=3
73
o
o1
[
-
[
O
Fh

120 F {485 °C).

atention testing was performed on

samples from the London clay formation after hot

<
-~
i
t
b
.-
s
€
-
W
1
-
¢

e o e g IS WA) C Sy
temperature of 200 “F (23

{00641 Table 1 contains a

thelr respective concentrations for 10 different treatment

fluids. Each of the

reatment a density of 11 pounds
per gallon {ppg) and contained the following ingredients, listed
at a concentration of ppb of the treatment fluid: freshwater;

AL

~ o . Y7\ T Y £ 5 + 5 R T - i~
osifier; PAC™ - R filtraticn control agent;

Y

idging agent; agent; NaOH

barite welighiing agent; BARAICAV™ D oxygen scavenger;
t

and polymer composites #1 - 10 3

23
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Ingredient Concentration {(pph)
Freshwater 304
Viscosifier

Filtration Control Agent
oH buffer

Bridging Agent
Weishting Agent

o

N
3D b2

o
<

Pt
(V]
Los

<
(]

{xvgen Scavenger
Pobmer Conposies #1 - #10

[ %7
5y

Table 1

0065} Table 2 contains the biopolvmer and polvyrers and
thelr respective concentrations and ratios for the polymer
composites #1 -~ #10. Chitosan was used as the biopolymer

N S - N vt v T o e o T vy A -~ ; eyl 3 R PRI x o~ e - O P . [N
matriz, polvethyleneimine (PEI} was used as a fivst polymer, and

partially-hydrolyzed polvacrylamide {(PHPA) was used az a second

- 2 - - Y T = - - - - i1 LT P LA a3 3 - —— T
Ty L LTTO D Yo N VT & T r ot - TN T O Ty R W Y = VY Ty @
colyvmar, Polymer composites #1 23 were included as controlis.

Polymer | Chitosan Cong. | PEI Cone. | PHPA Cone. [ChitosanPELPHPA
Compostie #§ (% by weight) § (5% by weight) | (%6 by weight) Ratio
1 -- -- 100 0:0:1
2 ~~ 160 -~ 310
~- - 100
24 O 310
76 4 20 19:1:4
& 76 20 4 1941
7 76 12 12 6:1:1
8 3 50 50 011
G 50 0 50 10
10 50 50 { [RES,

5
ool
<D

£
~§

hn

Table 2

00667 Table 3 contains the polymer composite number,

e e arry s . e e .
tic viscosity (PV) 1in units of centipoize {(CF)

I
janyg
[¢)
O
i. "y
O
le}
~3
la\
et
83}
n
o1

e
n
[0

v
i
or
v
I
o
U3
O
ll
'
i)
ot
"
W
[y
et
jox]
-
o]
i.)
ot
0
-~
C

of 1b/100 sg. ft., and 1% s and 10 min

-
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T T
RIS AR

stz gt
fluids

1

compared

cont

Table 3,

to

th in units of 1b/108 sg. ft. data for the
aining polymer composites #1 and #4 - #7.

the tx

P
Ul

the contr

atment,

PCT/US2015/019075

treatment

A3 can be

ites exhibited desirakle and comparable rheclogies to the
composite #1, Moreover, all of the treatment fluids
ited desirable and comparable PV, YP, and gel strenghths

Polyner
Composite

Rheslogy (rpmy

10 sec. gel

I YE strength

it

e

360 {1 600

(/100 s 1)1 (/100 g, #)

PO . gel
strength
(/100 sq. £}

44 | 60

16 28

49 | 64

15 34

[T IR

PL 13 1 50 1 66 16 34 i1 3
6 10 1 12 1 81 1 o7 16 35 12 i3
7 12 11518572 7 38 13 15

hoth pol

21t

Onl

stability

N

. o I
ymers

<

PET

Table 3

gragh of treatment

#10 showing the

in Fig. 2, each of t¢
ion of 70% or less.
vy fluids ¢ ng the

fluids

biopolymer

by uids
contalning polymer composlites #5 - #7, exhibited excellent shale
retention values of 90% or greater. This indicates that a
vnergistic effect 1s present when combining the bhiopolymer

maty
§00681
Lo attain

that are in

above are i

modified an

the

ixX with both polvmers.

"‘.f v

Ll L

efore,

ends and adv

therein.

herent
Tlust

o prachticec

the

ant

o~ et e -
oresent

«Q

A e
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range of 15% to 40% by welight of the additive,

15, hod according to Claim 1, wherelin the additive 1s in
a concentralticon in Lhe ranges ¢f about 1 To¢ aboul 10 pounds per

N
%))
i

16, The method according to Claim 1, wherein the additive i

shale stabilizer.

—~

iaim 1, wherein the treatment

17 Tl o " o —~ ~ A ¢ ;
17. The method according Lo !

value of at least

18, The method accordis

functional groups contalining nitrogen a S ' 3 such that the
treatment fluld provi 20%

e

Kok

1%, The methoed according to Claim 1, wherein the sublerransan
ig ¢ formation.

20, The method according to Claim 1, wherein the subterransan

formaticon is a shale formation.

pump to pump the treatment fiuid

29
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22, An agueous-pased treatment fluld comprising:

(R

wherein the base fluid comprises wa

3
1
)

wherein the additive compri

NS e T
@s a bicpolvm

5

matrix and a polymer comprising a functional group

ALl

containing nitrogen.

W o E
Thhe + e

Z3. he fluid according to Claim 22, wherein ©

fluid is a driiling fluid, completion fluid, workover fluid,

ntjecticn fluid, or stimulation fluid.

2
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