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Evaluation and Application on Profile Control of Polymer Nano-Microspheres
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Abstract: According to the physical property of the reservoir in Henan Oilfield and the poor effect of
profile control, the initial particle size of polymer nano-microsphere was optimized based on the expansion
volume of polymer nano-microsphere and reservoir characteristics. Through flowing test of the core, the
plugging rate in single sand pipe and the EOR after injecting polymer nanoparticles were studied in high
and low permeability parallel sand pipes. The results showed that plugging rate of the polymer nanoparti-
cles in the sand pipe reached 80. 5%, and different areas had different fluctuating pressure after water
flooding with the polymer nanoparticles. This indicates that migration, plugging,elastic deformation, re-mi-
gration and re-plugging occurred with the polymer nanoparticles in sand pipe. Polymer microspheres en-
tered and blocked the hypertonic pipe first,and then changed the heterogeneity of parallel sand pipe,final-
ly,crude oil in low permeability was driven. During the process,the oil recovery ratio of the high permeabil-
ity sand pipe improved 20.5%. The field application in Well C9 showed that, after polymer nanoparticle
flooding in injection well,the injection pressure increased, water injection profile significantly changed,and
the corresponding oil well production increased. The test indicates that deep profile control with polymer
nanoparticle is suitable for Henan Oilfield. This technology can realize deep profile control,increase swept

volume and enhance oil recovery.
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Table 1 The size of nanoparticle before and after hydration
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Fig. 1 Single sand pipe and pressure measurement points
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Table 2 The plugging rate in different area of sand pipe
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Fig. 2 The change curves of plugging pressure in sand pipe
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Fig. 3 Parallel sand pipes and pressure measurement points
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Fig. 4 The pressure change curves before and after polymer

nanoparticles injection in parallel sand pipes
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Table 3 The oil recovery in parallel sand pipes with different permeability
B R BER/mD KBRS, % MRIE, %
WE/ (mg = LD fieip g T L {4 BB A B ET L ety
1 000 87 450 56. 3 68. 3 62.3 59.0 82. 4 70.7
2 000 93 950 45.5 56.9 51.2 61.0 77.4 69. 2
5 000 114 3 300 3.6 73.7 38. 6 61.1 86. 5 73.8
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Fig. 5 The pressure change curves after injecting polymer

and water of Well C9

ME S AT AIEH AT S AR S
ARG, 7.3 MPa [ 2 6.0 MPa, 2 3| T X} Hb



« 106 - y W 4k

K A 2012 %7 A

A
P

JEEAT WAL AE A T 55 1 98 K ek (9
ASTEAREG AR MERG AR T 3OT iR BT,
KR e T2 8.9 MPa, 36 B 3R & 4 9 K i Bk
HA — 2 1 5538 A H: 1] e i a8 i 75

WKFIESRILE K 6 2 9 HIHUKHTE Y
WKk El i, MIEL 6 T LU HY 58 9 H oK BE ARG
T HEAT A W A K AR R T R UK 5 SR 0 AN K
BRESIE T 0K I ] 3 K 00 i 18 K 1 R
If) 22 545 B PR B PR T A K I SRR

SO mmkai i 100 1

925  HURKIRE
R IR R '

W FRXT UK R

65.5

= N
o =
= (=) o
o o (=]

[}
=

W AR BRBE / (- m - d ) X ORI R, %%

WK / (mm A ) AR KR B, %

0
895.0~897.0 899.2~900.8 895.0~897.0 899.2~900.8

FBE/m FHEE/m
()T BT b)Y AFE

6 Z£9 IHiEFHAIERKFI AT b
Fig. 6 Water injection profile comparison before and

after profile control of Well C9
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Table 4 Oil production comparison for the Well C9 before

and after profile control

PR/ (e dTD PUE/(tedTD TKE, %

WIRET  WEKE JRIKAT  JREKE JREKAT  JRIK)E
se324F  2.60  4.50  0.62  1.70  76.7  62.8
46364 8.80 17.60  0.30 3. 80 96. 5 97.6
S6429F  9.50  16.20  6.00  6.50  36.9  41.0
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