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Abstract

In the laboratory, the displacement performance and oil recovery of branched modified cellulose
ether (MCEL) and unbranched modified cellulose ether (CEL) polymer oil displacement agents are
compared. It is found that the permeability is 100 x 10-3 um? in the range of polymer solution
concentration from 0.6 g/L to 1.3 g/L. It was found that with the increase of polymer concentration,
the RF and RRF values of MCEL and CEL flooding increased, and the recovery efficiency increased.
The maximum recovery efficiency of MCEL flooding was 11.06%, which was much higher than that
of CEL flooding (9.14%). The permeability range of MCEL and CEL can be as low as 23.06 x 10-3
pmz, and they have good displacement effect when the permeability is as high as 287.7 x 10-3 um?.
At the same time, in the whole range of permeability test, the EOR of MCEL flooding is greater than
that of CEL flooding under corresponding conditions. When the permeability of 1.3 g/L MCEL is
63.39 x 103 pm?, the increase of recovery efficiency is the largest (11.41%), which is much higher
than the maximum value of 9.52% of that of CEL flooding. The new branched modified cellulose
ether plays an important role in expanding the swept area and enhancing oil recovery.
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1E SEI F N S Ak B A 48 Rk (MCEL) 3R M 57 AT R SO B itk 47 25 Tk (CEL) 3R A 0 S 3l 771 A 3k 8% 1k BB SR
BT T X R R R, EREWERIRE 0.6 g/LE|1.3 g/LITEE N, XH2EZEH100 x 10-3 pm?
EARFEDEHTRE, RUMERSYIRERIEM, MCELAICELIX# K RFAIRRFEYIE K, RIKRE
TR Bt i, MCELIXSR UL 2R B R AE A11.06 %% 7 T CELUR Rt R 5 K1{89.14%. MCELFICELE
KB R EKiE23.06 x 10-3 nm?2, AEBEREIE287.7 x 10-3 um2i I EF BIF R EBR . R,
FERANBZENRTE B P MCEL IR B R WO AR FE 3 K T3 B2 264 F CELIR SR B R R MIEE . 1.3 g/L
MCELTEZZE F 463.39 x 10-3 pm2i SRR IEFIEE R K (11.41%), &5 T CELURHR = R ZR I8 B 1Y i
F19.52%, FEIXHBIELA SR T KRB AEHR, RERRELEEEERA.
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Figure 1. High temperature and high pressure displacement device
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Table 1. Effect of MCEL concentration on displacement performance

& 1. MCEL KX IRE 14 RERYFZ M0

gl ey SWEEE  apuen pgaee  BRIIRE RICKIE

(x10%um?) RF (%)
0.6 30.0 91.71 28.8 15.76 10.57 9.21
0.9 51.2 117.96 26.62 17.90 11.55 9.67
1.0 74.5 96.5 28.46 18.47 11.30 9.84
13 122.0 101.1 26.62 26.56 12.81 11.06
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Figure 2. Percolation curve of MCEL solution with different concentrations
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Figure 3. Effect of MCEL concentration on displacement performance and recovery
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Table 2. Effect of permeability on displacement performance of MCEL solution
%< 2. BIBEN MCEL BRI E 14 aER &2 0T

KIMBBEZ(10° im?)  IRE@QL)  KiEE(mPa-s) LBEE(%)  BEVRRF RARMEIRBRRE RIS IR (%)

23.06 13 122.0 21.08 20.3 10.92 8.37
63.39 1.3 122.0 25.44 29.91 14.52 11.41
101.1 1.3 122.0 26.62 26.56 12.81 11.06
265.4 1.3 122.0 28.46 14.18 4.73 7.85

4 EBFER X MCEL JRIR B Mk B ARG 1 5m . R eT LUE B, (ESEIB BN, E
BIERRN, REAES BT, J5 R0 H3H BT I3 @RISR I RE 7, SRS 32 i B2 fa i s 11.41%,
PiHITE MCEL 9K 3& F 09538 R 51 ] i ik 23.06 x 107° um?®, ik 265.4 x 107° um?.
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Figure 4. Effect of permeability on displacement performance and oil recovery of MCEL solution
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Table 3. Effect of CEL concentration on displacement performance
= 3. CEL iR EEXTIRE 14 BE RS20

WL WEmPas) AMEEE0Cm) T gz Re RANIRHRRE  SRUCRIREIEIE%)

)

0.6 30.0 98.73 27.43 12.25 4.69 8.41
0.9 51.2 105.45 28.54 15.91 4.95 8.65
1.0 74.5 106.78 26.53 17.45 6.18 8.89
1.3 122.0 94.17 26.62 22.13 7.11 9.14
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Figure 5. Percolation curve of CEL solution with different concentrations
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Figure 6. Effect of CEL concentration on displacement performance and recovery
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Table 4. Effect of permeability on displacement performance of CEL solution

4. BIEBEE CEL BiRIEE 4RSI

KMBIBERA0 P um?)  WE(QL)  RiE(mPas)  fLEE%)  ARRF RAMAFRKRRE  RUCERIEEIRE (%)

314 13 122.0 23.19 19.87 7.75 8.16
61.39 13 122.0 24.03 24.63 8.12 9.52
94.17 13 122.0 27.43 22.13 7.11 9.14
287.7 13 122.0 29.14 11.97 3.57 7.52
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Figure 7. Effect of permeability on displacement performance and oil recovery of CEL solution
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