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Abstract; Three oil-based nanomaterial fluids (NFs) were made up of three various hydropho-
bic nanomaterials SNP1-1,SNP2-2, SNP2-4 (SNPI1-1 and SNP2-2 are same size of nanomaterials
modified by two different modifiers. SNP2-2, SNP2-4 are different sizes of nanomaterials modi-
fied by same modifier) respectively and diesel oil,and two water-based nanomaterial fluids (NFs)
were made up of SNP2-2 and two water-based dispersions ND3, ND4 respectively, the drag
reduction effects of these five NFs were tested in core microchannel by core displacement experi-
ments(CDEs). The results show that, water-phase permeabilities of cores( WPPC) treated by
three oil-based NFs were increased by 42 percent,49 percent, and 24 percent respectively. WPPC
treated by two water-based NFs were increased by 17. 5 percent and 75 percent respectively. In
other words,five NFs all have drag reduction effects but significant difference of different NFs, It
indicates NFs for enhancing water injection are not unique but multiple, and although drag reduc-
tion effects are influenced by nanoparticle size, surface modifier and nanomaterial dispersion. The
experiment of wash-resistant ability of the cores treated by NFs of SNP2-2 dispersed in diesel oil
were tested by CDEs. Its results show that the cores still have certain effect after they were
washed by flooding water about 180 times core pore volume(PV), it indicates the adsorption
capacity of boundary layer of hydrophobic nanomaterial SNP2-2 on porous wall is strong. Field
trials of three injection wells with NFs made up of SNP2-2 and ND4 were done, the largest
decrease of injection pressure come up to 12. 5MPa. The results are in agreement with the predic-
tion views before experiment and to better verify the drag-reducing mechanism.
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Table 1 Materials of drag-reduction experiments of NFs
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Fig. 1 Thermal insulation HTHP core testing apparatus
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Table 2 The results of drag reduction experiment of
three oil-based NFs

ST MkiH — B ER k)10’ BEEL
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1 SNP1-1 5.62 8.65 1.54
2 SNP1-1 9.16 12.98 1.42
3 SNP1-1 5,07 6. 61 1.30

¥ 5 6.62 9.41 1.42
4 SNP2-2 17. 44 32.56 1.87
5 SNP2-2 7.64 12. 48 1.63
6 SNP2-2 1.13 1. 44 1.27

¥iy 8.74 15. 49 1.59
7 SNP2-4 0.79 1.14 1.44
8 SNP2-4 0. 54 0.61 1.11
9 SNP2-4 0.85 1. 00 1.17

¥ 0.73 0.92 1.24
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Table 3 The results of drag-reduction experiment of
two water-based NFs

LB kg ik KHEBEFRL/ X0 sy

B HEH AW RE by BEG b /e ok

10 ND3 SNP2-2 20.76 43.57 2,10  3%NH.C
11 ND3 SNP2-2 17.93 28,97 1.62  3%NHCl
12 ND3 SNP2-2 1.58 3.64 2,30  3%NH.C
13 ND3 SNP2-2 1.49 1.78 1.19 KK
14 ND3 SNP2-2 1.57 1.82 1.16 KB
15 ND4 SNP2-2 0.66 1.51 2.27 KK
16 ND4 SNP2-2 0.65 1.15 1.75 K HE
17 ND4¢ SNP2-2 0. 86 1.06 1.23 KR
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