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The study on the rheological properties the solution of
polyvinyl alcohol(PVA) in dimethylsulfoxide(DMSO) and
Ethanol(EtOH) mixed solvents
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1. ME

Poly(viny!l alcoho)(PVA)= 1924d W. O. Herrmann® W. Haehnel©] poly(vinyl
esters)& caustic soda &do)A HF8 st FAT H 22 A7 L AlgHAR D
A LAl SARgAH 3, A Fajzte QFHd, ZYE %Z ol °o]&
ol Hi vt 53 Tzt HPH| T zigzagTEE 7HX7] WEo] TZE, YA
£ ZE AT Ax7F 75 d Ao 1l

PVAA o Alxe &g of&d F4%A € AWAlZ Hf/E Ax3d. PVA
WAL A &ufo] Aele PVAARF B3 A9 Bwe o 12 dubxeoz
PVAel &vuj2ME E, diethylenetriamine, dimethyl sulfoxide(DMSO), formamide,
dimethylformamide, 283! hexamethylphosphoric triamide%-¢] %$gujz2A L&A
Rom ojo) thet ATE H Bo] o]Fx: 2] 2 DMSO9 A ge o
T7F o] FjA 1 Ut 53] DMSO @522 AL&3AY, & 59 v &9 &%
o] AL EO A gtk EfEHAE EWEMNE diREo] PVAY tid $&uE
AHEEA Y. By B2 Oﬂ'r“ﬂ/ﬂ'“ H]%Uﬁi 227 Ethanol(EtOH)E DMSO &%
st EFEE A= H, g o] EF Lo Bt surg Aol AT
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2. 44

2.1 PVA 899 Ax

g4A AeLL PVADP 5000, A3t : 99%)& AHE3RA2m, &rlE DMSO(
Aldrich. Co.)¢} EtOH(Aldrich Co)& At83t%ith PVAG 49 &3l2=xE 74 °ColH,
AL 2A 2 AaTtAstdA AT SHAE A PVAE AF2BA 244
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slutg oo o] H L= Ubbelohde viscometer(Schott Co.)E& Ab-&3tith. 3ubg o
o] ¥EE 01~09 g/dLZ &%t PVA £ HW83 HA& ARES(Advanced
Rheological Expansion System, Rheometric Scintific Co.)& A}-&3le] WHWEE 10%,
AE 0.05~500 rad/secll A FAsAYT A2+ 30 CollA H2EH7S A 4
Aletgl e, plated] #7% < 50 mmo] i platet HA L 1.0 mmE 3tef FAs%

FEz A2 ge FRAMN &H Zo] MIA 99E B mEA H U]
g2 Bae oS ¥x e 99, BRI hydrodynamic screeninge Y ojuiz g
= dol dojux g 99, 22 TEA AAo| overlapping HHA H

g A7t E Ydg F Utk ol 49 [C &g T FEE F
. | dd& FurgAog [f]C gho] 184 o F HA J9L [4]C 3ol
13 4Atelel] low, wixje 9L [f]C gre]l 4x¥ T} AG3]. o83 A7IA] JH9
T AF2EA doiuA] &3 HAHoZ dojdy, olas 98 FERI}e ¢
& 2 A7 o]FAAA 1 o)o tid A 7R Ao] AA Y 4L
aFe A7l MEW LR Hlo] B RS sIAHEgE e a9 duA
AANE FolAE AS & F Jod, =3 (77 53 AL dAH i HE
78 F 4t A2 AFEE B3 nEA &oi9 AMld i JRE Q
ATt o] Fkol 052K T o A AHJE WAAIE F&ulelx, 0528 71X
zEA 2 <le] unperturbed JElE 7}A & theta &vuo]u], 087 1.3 Alo]d] e
ZHAE 184 LS SHANINAY FFAE 40t [nlT Kue 3210221
o2 Fagch A9 overlapping ¥ =(C)E Hongs 9 A((2)& AH&3te TR tH5].
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DMSO¢®t EtOH® Z#EuE &ul2 3o FFE 500089 PVAE &3l wE
gd9 HAE F 1o YEATH SH2EE 74 °CoAlA 1A f3std §AE A
Z3tAth. DMSOS €9 E&ule] digh A7= Bol o]Fx 1 glau6], DMSO
¢ EtOH®| &E3&ufo] st A7+ A9 olFxA] &3 Yot & PVAE &3f4
4 4 Joy, EtOHe Z 9 PVAS st H]-&wjolc}[7]. DMSO% EtOHS &3%&
WjE= EtOHE Aoz A% ZAE A3

DMSO¢ EtOHE 95/59 F-AMZ ALgd folof &g PVAY AS 713 &
n]# 2e C 2 KyE ZEY, o] ZA9A 714 £ hydrodynamic volumes 7}A|
o, 7t & f&lg Aoz FHE

g 1& AHUAEE [n]C g e logzdl=Zolth 95/59 AL 718 3L &
oAl MIZHel Arle RE F& ¥ 4 U} EtOH F}-&°] PVA/DMSO A9 &
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i g4 EA0|S9 of H2 EBEIEO0] BHE B2/t RUNE SFo| ot oI

FFE vAE ALz AtsdH

a9 25 FY¥E 50009 PVAE DMSO/EtOHS E3&uo 8wt%z = &4
FHAYEE vebd oy Zolt}k EtOHE AFH7HEtOH<10)E 72§ diF& "=
AFS Yehle AE £ & Aok 28y EtOH H7tFol F7hgkel w2t lower

Newtonian A5¢ BolA &3 3o JdBg AgutsldAe 5ot
3% 32 8 wt% PVA £99 AZVANE(G)E Ued a2zt 99 T4
o} H&d A HAvh EtOHS H7bgo]l F7i3td wek FIAE olFA X3}

= AL B F Jdoh oA F&FE 1] Hdtd 17 49 Cole-cole plotS “EFHRL
t}. EtOH®S #H7tskol ZF7hgel weh 71&717F #A4se A& B F Aok oA
EtOH7} BolxdA SAA 7 EFdAZ ¥ de Aoz FHY & Ak 53
80/202] A% 2 AFol m$ Eold AL #FEF F Url. EtOH7} PVAS disiA
H] gro]7] w&ol| EtOH®| #H7tFo] F71gel wet DMSOZF &3i€ PVAS dis)
g3l Ao Bolx7] wFolzty AL E

2% 5% PVA/DMSO/EtOH £919] &8 E(tans) g€ Uehd 2azolch &
ADAE e BOHY o 7%l wat nAY S4¢ dehim 9t RS ¥ £
9tk o) A& EtOHS %o] BolxWA PVA a9 Ast 2 F%¢ nA: Aow

ge BEoN HYd FGE wiv)e EtOHS A7he PVA A dude 37t
ge 9% mAt aey $E7 37489 wet BOHel 3718l met PVA §9)
of Astel Be P PINE Ao FHALh

4. 2@

1) LSakurada, Polyvinyl alcohol Fibers, Marcel Dekker Inc, (1985).

2) E.S.Wilks, Industrial Polymers Handbook, Wiley-VCH, (2001).

3) P.D.Hong, C.M.Chou, and C.H.He, Polymer, 42, 6105(2001).

4) H.Fujuta, Polymer Solutions, Elsevier, (1990).

5) L.H.Sperling, Introduction to Physical polymer science, New York:Wiley, (2000).
6) W.I.Cha, S.H-Hyon, and Y.Ikada, J.Polym.Sci.Polym.Phys.Ed., 32, 297(1994).

7) J.E.Mark, Polymer Data HAndbook, Mark, (1998).

Table. 1 The value of [n], C', and Ky of various PVA solutions in DMSO and
EtOH mixed solvents.

DMSO/Ethanol | 100/0 99/1 97/3 95/5 90/10 80/20

[n] 2.93 3.3 3.32 3.62 3.18 2.8
c 0.34 0.3 0.3 0.27 0.31 0.35
K 0.45 0.46 0.41 0.3 0.42 0.47
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Figure 1. log-log plot of #s and [7]C
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Figure 2. Dynamic viscosity(»') curve for

PVA solutions in DMSO and EtOH with
frequency(w) at 30 °C.
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Figure 4. Storage modulus(G’) and loss

modulus(G”) for PVA solutions in DMSO
and EtOH with frequency(w) at 30 °C.
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Figure 3. Storage‘ modulus(G) curve for

PVA solutions in DMSO and EtOH with
frequency(w) at 30 °C.
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Figure 5. Plot of loss tangentttan &) vs
frequency(w) for PVA solutions in DMSO
and EtOH with frequency(w) at 30 °C.
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