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Performance Evaluation of Sand Control Material

of Swelling Shape-Memory Particles
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Abstract: To solve the problem of sand production that occurs during oil and gas well exploitation, a new sand control
method of filling perforation channels with a temperature-sensitive shape-memory polymer was proposed with the goals of
simplifying the construction procedure, reducing sand control cost, and prolonging the effective period of sand control. Shape-
memory polyurethane foam was selected as the raw material, processed into irregular particles of 3—6 mm in particle size, then
coated with epoxy resin and curing agents on the outer surface. A sand control material of swelling particles was thus
prepared, and its swelling performance, temperature resistance, compressive strength, flow performance, sand retention, and
medium resistance were evaluated by testing. The results showed that this sand control material started to swell at the
temperature of 60—70 °C and its maximum adaptive temperature was 90 °C. With a swelling coefficient of 200%, this material
could form a monolithic sand retention barrier after it swelled and cemented in a confined space. The barrier exhibited a
compressive strength of 4.5 MPa and a permeability of 90 D. It is capable of retaining formation sand above 0.15 mm in
particle size. The flow performance and anti-clogging ability of the proposed material were significantly superior to those of
the sand control material of resin-coated sand. The proposed sand control material deserves promotion and application because
the sand retention barrier it forms when applied to sand control is highly permeable, high-strength, and anti-clogging, and sand
control with this material has the advantages of low cost, simple construction, and leaving no strings.
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Fig.1 Sand control material of swelling particles

N T PRI B ORE By 0 b1 i A S £ LI S RE
G I 1 58 B 1) B R0 o B, 75 L 2 RO )7 420 o4 e i
FAHE L, 55 S0 0 v 0 D, A N i UL A
FEL B IR IR )Z , Fr K BOR: S8 2 KR, IR
TR 2 S A T4 T A B g2 i TR i 45 il — 1k, T
IR A S IS )5 70 S5 B o DM DA i 5 T 41 70 1 2=
MRS R, 25 R R LAY R IR D8 TR 2 AR, R
SO BETE A SR [ 470 5 DA BE A S +NL [ 16 55
VR JEE R, 64 0 W RE R R B DL S
JE+T31 [ AR50 0 B J= A1k, 11 A i f) B L [ 46
B T AR IR R B 5 5 LARR SRR IR +539 [ AL 57
WRIZPPRL, @ 2R B IR R 120 °C DL LA RER AL ; LA
P BR+650 [E 170 0 TR IE R, T8 AR I 8] 25 5 F
i, fEL [ 4 i HE AR 5 LAPR AR IR +650 [ 4L 77 +113 [
A3 g i JE AL, T AR I T B 2 <], ] 45 5 R v o
A SR n] R, AR AR +650 [ AE5R]+113 [ £k 55
VRO I K ORI T = MR L B G 0E o B W
JE+650 [ AL5R-+113 [l Ak 750 03 )= 4 [ FL IS TR] 9 9 8 h,
R TN I AR 40182 ik P[], L 2 B iy A 522 Wi J i
KL R RE
1.2 Rk AL B b ot 34 B o b SR 2R

K L TR T5 05 ) 6 1) B R 7 R0 B R I A



© 90 o % B 45

® 53 R 2022 %9 A

B, MR A A fLALIE (LA (22) )5 28
Ja ANPGRS, B IR, Ok N R 7 A
PRIk, F N 5 FLAL B 25 0, 52 A0 A e 4,
[ei s, o2 o o, 471 2 T ) AR i U 2= e A R A T A
TE IR R B B0 B i, 52 B AL AL B A ek 34 (LA
(2b)), ZIV W EA BB L = 5k 1 B0 2, B
1k JZ AR 7 T eV R A E 5

(a) IZRKHT (GESURIR)

(b) AR (Biib A7)

B2 BRRBURLRS R AR B Y (R 3R
Fig.2 Principle of sand control by swelling particles
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Fig.3 Relationship between the swelling time of swelling
particles with temperature
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Fig.5 Change in swelling particles with temperature
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Fig.6 Comparison of swelling particles before and after ce-

mentation setting
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Table 1 Sand production of formation sand with different
particle sizes and permeability after displacement
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Fig.9 Displacement pressure difference between sand con-
trol material of swelling particles and resin sand
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