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Research subject: In this study the scope of application of polymer
materials in the preparation of drilling fluids is examined. Therefore,
various blends of wheat starch and copolymer of sulfonated
polyacrylamide were prepared and their rheological properties were
investigated.

Research approach: The rheology and compatibility behavior of
samples under different salinity and aging conditions were evaluated.
Main results: The rheological behavior of starch-polyacrylamide
blends in tap water and saturated brine water showed that the
viscosity of the samples increased with increasing concentration
of polyacrylamide copolymer in the both media. However, starch-
polyacrylamide blends in saturated brine had less viscosity than
tap water. It was observed that in both tap water and saturated salt
water conditions after 4 hours of aging at 90 °C, the viscosity of most
samples increased. Comparison of the curves for empirical viscosity
data and prediction of the mixing rule showed that in both of tap
water and saturated salt water, positive deviation from the mixing
rule is observed, which indicates the compatibility between the blend
components. By performing the aging process, although positive
deviation was still observed, this positive deviation slightly decreased,
which means the negative effect of aging on the compatibility of the
starch- copolymer of sulfonated polyacrylamide blend.

In conclusion, the results of this study showed that the blend of
starch- sulfonated polyacrylamide copolymer is compatible at high
temperature (90 °C) and saturated NaCl salt water. Moreover, in some
samples, this compatibility exists even after aging.
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Figure -1 Viscosity changes of D100 copolymer, starch and some blends with shear rate. a) effect of
water at 90°C, b) effect of aging for the samples prepared by saturated salt water at 90°C.
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Figure 2 Effect of water on the rheology of the blend samples (at 25°C, 20 s, before aging)
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Figure 3 Effect of temperature on the viscosity of blend samples in tap water (at 20 s, before aging)
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Figure 4 Effect of temperature on the viscosity of blend samples in salt water (at 20 s, before aging)

Sy a4 009 V1SS oy 25 50 abogye
Ea—290 ol Ll Lndigad (ol (Seiwdly 4l L8,
Sl (G yardy slaolin 5 La Jsle )0zl (50—l
o lsSise |y Lapely by Ly owig53:3, ;L33 (Y]
L e Bly o as ol oy oy iy sloa 599505
Gl Lo 53,550 5 ol sl o b & 5 Al
el 50 b Aol (65,15 el yo g aily
Lol 8 50wl i ek (HNe 039 4z 2
G & il L T 9,8 ieels (e LSy
Ol o as ladiges jo 10t VYV ] sgy aales o
ol dg e o e Wlodl dg gl S

S35 (slmog S 4 digilyw ol b ST 5o
l_" )_Q..L U"_SW'QJ" u...._:‘)ﬁ‘ o g o..\_wuﬁ&—‘
=1y La Jalore (59,51,5 ials o oasay ol as
DANY] 055 o Lacuds 2SI g 50 Los i3l
ok sS Pl (S dme )0 sl APl sladiges
Gl it Ladigad ool jo dlws aolidl Ly 69,51 8
Los il yiiins ;31 5 39 Sl saiiSanl 095 48

R 6..\_..01));‘ 6“05; —

oy = (oo (oo 60,15 G (gl sl Al G (SABgR (oole allad Y,


https://arcpe.modares.ac.ir/article-38-27132-en.html

[ Downloaded from arcpe.modares.ac.ir on 2025-01-28 |

e gbasal 5,55l 5 (So5els, ks, anlllas

Viscosity (cp)

20 40
wt% of D100 in the starch/ PAM copolymer blend

60 80 100

(3l 5l 3 YO Cslad) Y 1/5 g Yo 1/ oy g5 99 50 duel b STch Clale o 1ot 0T 55 s diged 59,1,5 O JSo
Figure 5 Effect of shear rate on the viscosity of blend samples in tap water (at 25°C, before aging)
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Figure 6 Effect of shear rate on the viscosity of blend samples in salt water (at 25°C, before aging)
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Figure 7 Effect of aging on the viscosity of blend samples in tap water (at 90°C, 20 s™)
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Figure 8 Effect of aging on the viscosity of blend samples in starch water (at 90°C, 20 s!)
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Figure 9 Effect of tap water on the compatibility of the blend components before aging (at 25°C, 20 s™)
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Figure 10 Effect of salt water on the compatibility of the blend components before aging (at 25°C, 20 s™)
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Figure 11 Effect of tap water on the compatibility of the blend components after aging (at 90°C, 20 s™)
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Figure 12 Effect of salt water on the compatibility of the blend components after aging (at 90°C, 20 s™)
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Figure 13 Effect of shear rate on the compatibility of the blend components before aging at tap water (at 25°C)
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