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Fig.1 Apparent viscosity of PVP solution with different molecular weights versus the shear rate at 20 °C
(A) PVP/LiCL/DMF solution; n(PVPK90): n(Li*): a. 1:0.15, b. 1:0.015, c. PVPK90; n(PVP360):n(Li*): d. 1:0.15,
e. 1:0.015, £ PVP360. (B) PVP360/LiCl/DMF solution. n(PVP):n(Li*): a. 1:0.15, b. 1:0.12, ¢. 1:0.075, d. 1:0.045,
e. 1:0.015, f. PVP360.
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Table 1 E, of PVP360/LiCl/DMF solution system

n(PVP):n(Li*) 1:0.00 1:0.015 1:0. 045 1:0.075 1:0.15
E,/(kJ - mol 1) 13.99 15.23 16. 54 19. 40 23.02
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Fig.2 Experimental results in thixotropic test of Fig.3 C NMR spectra of PVP(a) and PVP/LiCl(b)
PVP 360 and PVP/LiCl solution systems solution with[C=0]/[Li* ] =20:1
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Scheme 1 Schematic diagram of the aggregation state of PVP in DMF solution in the presence of LiCl

O, @ represent the DMF molecule and Li* ion respectively.
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Fig.4 Curve-fitting results of the PVP/LiCl blends( A, B) and IR spectra(C)
of PVP and PVP/LiCl composites
(A) n(C=0):n(Li) =1:0.045; (B) n(C=0):n(Li) =1:1; (C) a. PVP360; b. n(C=0):n(Li) =1:0.045;
c. n(C=0):n(Li) =1:0.15; d. n(C=0):n(Li) =1:0.5.
Table 2 Half peak width of »._, and the curve-fitting results of »._, in the PVP/LiCl films
n(Li)/n(C=0) 0:1 0.045: 1 0.075: 1 0.5:1 1:1
Half peak width/cm ~! 32 36 43 50 50
v/em ™! 1682¢, 100° 16827, 67.0° 1682, 68.9° 1681, 38.7° 16827, 15.6°
1662°, 33.0° 16587, 31.1° 16587, 35.4° 16597, 64.9°
1643, 25. 9" 1643, 25.9"

a. The peak position of the curve fitting results; b. the area percentage of the corresponding peak.
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Investigation on the Rheological Characteristics and Interactions of
PVP-LiCI-DMF Solution System
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Abstract The interaction between poly( vinyl pyrrolidone) (PVP) and lithium chloride was studied by rheo-
logical method, “C NMR and FTIR spectroscopy. The results showed that the apparent viscosity, the activa-
tion energy and the critical shear thinning rate of the concentrated PVP-LiCl-DMF solution are obviously influ-
enced by lithium chloride. The apparent viscosity increases with the increasing of the content of the lithium
chloride, and the activation energy of the solution increases as well, while the critical shear thinning rate de-
creases with increasing the content of lithium chloride. " C NMR spectra proved the interaction between Li*
ion and the carbonyl group from PVP and DMF molecules in PVP/LiCl/DMF solution. These results indicate
that the obvious interactions between Li* ion and PVP in the solution result in the variation of the aggregation
state of PVP molecules. The IR spectra of the PVP/LiCl composites showed that there are interactions between
Li* ion and carbonyl group in the lactam of PVP unit, and the curve fitting results also indicated the existence
of several coordination structure between Li* ion and carbonyl groups.

Keywords  Poly( vinyl pyrrolidone) ; Rheology; FTIR spectroscopy; NMR spectroscopy
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