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Fig. 1 Synthetic route to polyethylene glycol diglycidyl ether (PEGDGE-x)
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Fig. 2 Synthetic route of HPD hydrogels
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Fig. 3 Infrared spectra of PEGDGE-x
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Fig. 5 Infrared spectra of HPD hydrogels
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Fig. 6 Ultraviolet curves of HPD hydrogels
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Fig. 8 Swelling curve of (a) HPD hydrogels and (b) maximum swelling at equilibrium
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Fig. 10 Swelling ratios of (a) HPD hydrogels at various temperatures and (b) change in solubility
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Fig. 11 Swelling ratios of (a) HPD hydrogels at various pH and (b) swelling inversion reversibility
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Fig. 12 (a) Thermogravimetric and (b) differential thermogravimetric analysis of HPD hydrogels

HrT DUE S, R 51 HPD BB S 1 5 o #4488 il 28
(DTG U AR i 52 5 A8 — 35, {H HPD-600 F) 4 2% 5
e B K, 3% AT BE VA DR T L = 4E R 2% S5 R BE 45 A
Ao PGS SRR, 8 S A KB I A R i AR
EPES
2.6 HPDIKERMIRTFMEE

R UK 58 5 15T R
[ 2, 75 25 °CHHIX 3 FhK & e 1 B A5 A2 2 1 A
BEAT IR
2.6.1 BEARAY R E fAFE4E R Fig.13 Al A0, 75 M)
1RGP, MR (GO SRR E — MO FR e 1)
8, I HIAZ R TR (G, X UL A7 L VE Y
IKEERR = 4 R 250 15 DA e TR FF, LR A L)
B CRIEMAO T . 4h , PEGDGE AH Xt 43 7 it i
BN BB AR R I B AR A K — 2, 4 G KT
G"IF, MR R B A 5T 24 G KT G, MR R
L EARYE BT . B GR G SRR LIS AEW T

10'F
(a)
<
[
==
<)
R
O —=— G/(HPE-600)
A —=— G'(HPE-600)
10'F , —— G/(HPD-1000)
—=— G"(HPD-1000)
—<— G'(HPD-2000)
< G"(HPD-2000)
100 L0 aaaal i1 a il i1 aaaaal
0.1 1 10 100

Angular frequency/(rad - s™)

KB A 2 P

10°F —=—G/(HPE-600)
——G/(HPE-600)
——G/(HPD-1000)
——G(HPD-1000)
——G/(HPD-2000)
G'(HPD22000)
2
<10°F
&)
=5
&)
10' P S S e |
100 1 1 I 0 e | 1 1 T e e |
1 10 100

Oscillation strain/%

Fig. 13 Test curves of modulus of hydrogels as a function of strain
scan

2.6.2  EEARAYIRE 1 R4E R Fig. 14 v K1, BEE A
R IEI, G ARDAEAERAS  FERBIN S J1AE
PR A e AR FF R, 38 WK i B AT B 1 70 2
PERE s F AR () BB, X 1 AR A R B
TOKERE GBI 4, PEGDGE #H

10°g (b)

s)

10°

10°

Complex viscosity, 7*/(Pa -

10"k —— HPE-600
——HPD-1000
——HPD-2000
0 1 L1 1l & 113 aaaal 1 L1 13l
100.1 1 10 100

Angular frequency/(rad * s™)

Fig. 14 Test curves of modulus and complex viscosity of hydrogels as a function of frequency sweep



Tab. 1 Plugging effect of plugging agents on cores of different permeability

Water measurement permeability/mD

Breaking the pressure

1 0, 1 0,
Core number Porosity/% . . gradient/(MPa - m") Blocking rate/%
Before plugging /K., After plugging /K.
170201C—7 29.93 1904.24 0.115 146.68 99.99
170201C—38 3242 2268.36 0.243 99.11 99.98
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Preparation and Properties of HBP-g-PEGDGE Gel Polymer

Xue Wang', Jun Wang', Na Zhang', Xiuyu Zhu’
(1. College of Chemistry and Chemical Engineering, Heilongjiang Key Laboratory of New Polyolefin Materials,
Northeast Petroleum University, Daqing 163318, China;, 2. Research Institute of Drilling and Production
Technology, Qinghai Oilfield, Petrochina, Dunhuang 736202, China)

ABSTRACT: A class of HBP- g- PEGDGE (HPD) hydrogel were prepared by solution method using
hyperbranched macromolecular-broom polymer (HBP-NH,) and linear diepoxide terminated polyethylene glycol
(PEGDGE, M, =600, 1000, 2000) as raw materials. The structure of the product was characterized by Fourier
transform infrared spectroscopy, hydrogen nuclear magnetic resonance spectroscopy, ultraviolet spectrum, and
scanning electron microscopy, and its swelling, thermal stability, rheology, and water- plugging properties were
evaluated. The results show that the HPD hydrogel has a three-dimensional network structure, and the pore size
gradually increases with the increase of molecular weight of PEG. For long-chain PEGDGE, lower temperature,
acidic pH, and higher equilibrium swelling ratios in the absence of salt, the hydrogels show good swell-shrinkage
reversibility at temperatures ranging from 10 °C to 60 °C and pH values ranging from 2 to 12. The thermal stability
of the gels is good and increased with the increase of molecular weight of PEG. With the increase of molecular
weight of PEG, the storage and loss modulus decrease. The closure rate is 99%, and the closure effect is good.

Keywords: hyperbranched macromolecule- broom polymer; hydrogels; swelling behaviour; thermal stability;

rheological properties



