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Fig 1 Apparent viscosity of guar gum solution under
plasma treatment (0, 5, 10 and 15 min)
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Table 1 Effect of plasma treatment (0, 5, 10 and 15 min) on rheological parameters of Power law,
Hershel bulkily and Sisko models of guar gum solutions

Parameter control 5 (min) 10 (min) 15 (min)
Power law
K, (pas") 16.667 £ 0.495°  18.620+ 0.830° 14.110+0.260° 10.107 + 0.140°
n, 0.323+£0.006°  0.290+0.000°  0.350+0.000°  0.380+0.010
R’ 0.986 0.983 0.987 0.991
Hershel bulkely
ky (pas”) 37.327+0.006°  47.450+4.185"  29.167+ 1.200°  18.290+ 0.960"
ny 0210+ 0.000°  0.167+0.006°  0.240+ 0.000°  0.290+ 0.000°
o (Pa) -22.600+ 0.570°  -30.370+0.495% -17.130+ 1.105°  -9.943+ 1.075
R’ 0.999 0.999 0.999 0.999
Sisko
s (pas) -0.168 £0.007"  -0.145+£0.013*  -0.186+0.018" -0.170 +0.027*
Ky(Pas") 14.773£0.540"  16.857 +0.685" 12.200+0.120° 8.557+0.014¢
ng 0.402+0.007°  0.362+0.003"  0.440+0.008"  0.480+0.016"
R’ 0.995 0.994 0.996 0.998
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Fig 2 Storage modulus (G') and loss modulus (G") in
strain sweep (1Hz, 25 °C) for plasma-treated guar
gum (0, 5, 10 and 15 min)
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Table 2 Storage modulus (G Lyg), loss modulus (G"yE), critical strain (yy), loss tangent (tandvg), yield
stress (ty), crossover point (G, G'= G") and flow-point stress (t7) in strains weep (1Hz,25 °C) for 1%
solutions of guar gum under plasma treatment (0, 5, 10 and 15 min)

Time(min)  G'Lyi(pa) G"Lve (pa) i (%) tand 7,(pa) G(pa) t(pa)

Control  23.610+1.454° 18.732+1.104" 8.530+0.000° 0.793+0.003°  2.571+0.156" 16.786+1.050° 32.377+1.851"
5(min)  27.736+0.145" 20.087+0.214* 5.730£0.000° 0.724+0.004 1.963+0.015° 17.281+0.186" 40.632+0.631*
10 (min)  19.513+0.828° 16.887+1.083" 8.530+0.000° 0.865+0.019° 2201+0.115® 15.777+1.140° 22.525+0.460°
15 (min)  15.297+£0227¢ 14.925+0.351° 4.690+1.819° 0.975+0.009° 1.006+0.004° 14.793+0.375"  7.284+0.153¢
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Fig 3 Storage modulus (G') and loss modulus (G") in

frequency sweep (1% strain, 25 ° C) for plasma-
treated guar gum (0, 5, 10 and 15 min)
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Table 3 Storage modulus (G'), loss modulus (G”), loss tangent (tand), complex viscosity (n*) and slope of
complex viscosity in frequency sweep (1Hz), strain (1%) and temperature 25 °C for 1% solutions of
plasma-treated guar gum (0, 5, 10 and 15 min)

Time (min) G Lve(pa) G'"Lve (pa) tand n* (pa.s) Slope ofn*
control 26.267+0.551° 20.533+0.252° 0.781£0.007*  4.900+0.090° -0.399+0.005°
5(min) 32.700£0.400° 24.000-+2.000° 0.734+0.052*  5.967+0.225 -0.44940.003¢
10(min) 22.033+0.351° 18.733+0.153" 0.851+£0.007*  4.250+0.050° -0.362+0.001°
15(min) 17.200+1.852¢ 15.075+0.275° 0.736+0.221*  3.143+0.015¢ -0.314+0.011°
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In this work, the physicochemical properties of commercial guar gum powder were
investigated after air atmospheric pressure cold plasma treatment at three different
times (5, 10 and 15 min). The results of steady shear flow test showed that behavior
of both control and cold plasma treated samples was pseudoplastic. Among the
rheological models, the Hershel bulkley model had higher coefficient of
determination (R?). The ny in the control and treated samples was less than 1. Also,
Ky decreased significantly with time (except 5 minutes). In strain sweep, storage
module G’ and loss module G” decreased significantly as the time increased. The
crossover point (G'=G") of 5 minutes treated sample for 5 minutes was higher than
the control samples, which decreased with increasing the treatment time. In the low
frequency range of frequency sweep, G” module of the control and treated samples
was higher than G' module. From the frequency of 0.1 to 1 Hz, the G' and G"
modules depended on the frequency. After crossover, the G” module prevailed over
the G’ module and the guar gum showed weak gel behavior. The value of tand in
samples was less than 1 and higher than 0.1. The complex viscosity (n*) significantly
decreased, as the time of treatment increased. The slope of complex viscosity
decreased with the increasing time. The FTIR data demonstrated that the absorption
spectrum of the treated samples was similar to the control one.
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