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Manufacture and Properties Analysis of Rubber for Water Swelling Packer

Xu Chanchan, Yu Jinling, Xu Xin
( Drilling Technology Research Institute, Shengli Petroleum Adiministration, Sinopec, Dongying,
Shandong,257017, China)

Abstract: Packer rubber element is the critical component of water swelling packer. The packing effect
of packer is dependent on the property of water-swelling rubber. domestic in-depth research on rubber of
this kind of packer and its synthetic materials is rare. Water absorbent resin is synthesized from sodium ac-
rylate and acrylamide copolymerization in order to raise its resistance to salt. Factors which affect the wa-
ter-absorption of resin are studied, and it is found that the water absorption of resin can be adjusted
through changing monomer mixture rate and concentration. Nitrile butadiene rubber and water-absorbent
resin are blended to make water swelling rubber. The influences of concentration and pH value of saline so-
lution on the rubber swelling ability are studied. Tensile strength of the rubber was tested, too. Results of
tests indicate that swelling ability of rubber depends on all factors mentioned above. Tensile strength of
water swelling rubber made by us is very good. Finally, laboratory tests of isolation ability of the water
swelling packer made with our synthesized rubber were conducted,the pressure bearing capacity up to 14
MPa,it can meet the requirement of shallow well opertation.
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Table 1  Relationship between monomer mass concentration

ratio and water absorption of resin
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Fig. 1 Relationship between monomer concentration and

water absorption of resin

F I 1 A] T, SRR BT VR BE AR T 100 g/ L AL B
F LR (3G T, A 1GR3 T 4 K,
I 7K 238, 8 K 5 B o e v B SR F) 100 g/ L ZE A7 B
W KA i (10 R 7K 3R A 81— A 8 (5 224 P I o A
T 100 g/ L LAJE » A4 B 14 W 7K R A R FAE 1k,
SIBTIN A o 3 R Ry G B 0 AT B — 5 B B
B A% i 1) = 24 199 2 B 2808 B, 1 Ry B v 70 1) 7K gk
Bl AR 2 LA T % LA 1) B B M U DN S B i AR
g 018 43— o AS T3 K, A B A IR K SRS AR R
b, A B e W KR i B RO B ek B TR G B
100 g/LEpA],

2 BRI AKAR B 1 g

K TR L B ] B WK AR i 6 250 Al s 1

AL BB AR 45 4 — R R LU AE AR TR P LR
PRI 2] IR R A T 45 3 AR AR

2.1 BEcgEH S

2.1.1  #HAYEA R TR ) 09 % vk

M BT A KR R 2 KV RSB
W KA A B THT PN A1 4 98 125 T 22 ARG, DR T 7 R 7K
T B WK RE ) T B o BRIV K 2 KA 7 R 9 Y
i i B8 0 23 W AEG , I L 3 T e 32 A v I i o g
IR 0 A R 3R s 7 i S R AN ] . D 0
FE R B TP IR I ik RE ) B9 R L AT B T A X
AT X SR AT A B IRAR IR PR o AN [ 6 28 15 &
R TR Y P OGS 188 7K N2 AU N2 ik S5 B s e an 5T 2 i
71 WK R B PR RUVE AR LI 3.

1200

—— CuS0; —a— K50,
1000 — e —CaCl, — v — MgSO,
_ soof
¥ 600 | *—
a4 WM - *
;;S \.—____—__
400 F B S
-
H“““‘"“"-—-—--
200 -
n i L i ' i 1 i '
20 30 40 50 60 70 80 90 100
FhIR AR/ (g L7)

B2 BAREKEGREAREMEMREBRERRK
FR B R 7k 3R
Fig. 2 Water-absorption of rubber in solution with

different mineral type and concentration
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Fig. 3 Water swelling rubber before and after water absorption

1P 2 18 3 AT A5 1 s K I IKAR I TE K
Mg™" Fl Ca®" 45 14 e w2 5 W b A7h AT £ 15 48 e 114
KA TE Co® ' 25 8 4 i W T I I R ARG . #hitk
BETE B I KRR O BEAR Y FE B O Mgt =~ K" >
Ca*" >Cu*',



%40 5% 3 M S, Bk BRIk AT IR B F A AR AR 69 6 5 AR o AT s 41 -

2.1.2 &k pH LTIk AL /69 @

P 4 it 7s S pH (RN 8 7K 2 IR AR R 1 ik fiE
TR

500 - i

400 [ /
= 300 F
&=
B /' \

0 2 4 6 8 10 12 14
P

B4 EBRBHERERE pH ER KT H RAZE

Fig. 4 Water absorption of rubber in solution with different

——

pH value

HI I 4 AT, 70 pHE 0 38 7K 2 IR AR 14 1%
MEREST MW . HUE W pH (0 8 I, ARE I K
IR ST IA A 30 PR A i ) 8 K kAR
MKW i HAT 55 B P E pHH N 8 1Y 55 B 3P B2 v
TR IR AN FIFR 5 1 LE 38 B T Fe AR IR R B T P [ AR
FH o 5 0 9 M P 1 s 5 e s o TR A AR I ) T
JKRE T S35 T W TR W 2 4 v Y R R ik T
PR sl Bl A7 6 % w2

B B ) SR AL ) 89 e

187K R 3t B A A 5 P DL KR, 7 4 HA 4
PREGIZ IR A, A IR A RESE BUA A K . B
{14 368 72 AR T A A — 7 T 119 2 1 K R I 1 o 2
SBCHR O D00 B ik R A 2 TS [ R R 38 K AR
i ik 3 S5 R K N T 14 5 R 2 Al 5 B

MBS BT LA L TF IR I 38 7K 2 K AR B 4 1 7K
A, RIS (Y 2 M 538 T &L R 200 min DA
Ja BRI AR T 525 53 A il JEE X e 1 K A
VR I NDL Y St AR 5 N TR AN Ry 5
Wit 5 3tk JEE ) T g 5 K o3 A B 5z Sl i | R
T o8 5 0 KSR A AR R A

2.1.3

600

s00 - e =
- il N -
- =
. 400 + o P :____._ __-yl—_——.-/'
e pb " 'f'}
| K ™
s 300 o
= —=—Kif10 C
2 200+ e
o — K if25 C
100 L ~—7KiH60 T
0 50 100 150 200 250 300
W 7 ]/ min

B 5 FEEE T3 KRS R i B A 2% oK B 18] Al 2
Fig. 5 Swelling rate of rubber in solution vs. time at differ-

ent temperatures
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Table 2 Tensile test result of water swelling rubber
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Table 3 Isolation ability test result of water swelling packers
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1 15
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2 14
3 16
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