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Rheological characterization of syndiotactic PVA solution in DMSO
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Introduction

Poly(vinyl alcohol) (PVA)= <UWtH S Z poly(vinyl acetate) (PVAc)$}
poly(vinyl pivalate) (PVPi)®} & poly(vinyl ester) precursor®] ZA3H}Pe=
AzHY, PVAE 8237, 2 Yo $223%8S 343e 3o =8A1718 Ad
semicrystalline®] ¥4 TEZlo|tH1]. ¥ty oz HldA TEXS ZA$ 7HA
A€ 9] stereoregularityoll w2} isotactic, syndiotactic, atactice & v} o] &3}
=8 o]AL tacticityd] wel EAo] ©E2A Ueur] dEolt. dE 49
isotactic propylene®] 7-9- rigid plastice] §4-& Ho]e HIA atactic & A%
flexible waxlike®] &A1& Hlth PVA gA] HldA e 18X ZA Syndiotactic
diad &8Fo] 53%~54% o]44Y ¢ syndiotactic PVA (s-PVA)E FEHT}H2].
Hug wvlo] 9)3H PVASl 73§ stereoregularity ¥yt oz} PVAeS] Hslx
(DS) =3 PVAS] EAd A4S Fv Ao2 4EA Yuth oA 7E3FHo=
A A ke ZrEA 7 PVA AlE ATl A FoE doyn Rrixe]
Z2 A3l PVA Al&9 4273 ARAdE 9FS F7] dEol03]. & 4+
N = s-PVAY HIE Hzd wg Jeve +83Y EAHAS 1330

Experimental

A7} & s-PVAE 50 °Coll A 5A17bE<t mwkste gAstgon, o o &
ZFA = vinyl pivalateAl8-3l5 o0 7AA A= AIBNS AM&3stATH MAAY 5%
= VPi 1mol 7 1x10* mol2 &4t £%% PVPi 3gg THF 300mle] =9 %
23] KOHFE 9§ H7iste] 50 °Ceoll 4 SA1Z F<t wytste wlrsid whbg
ES QAT 28 W ES WEEE FAH FAS =P mola2gud
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PVA H4#E 2oilth &2 BAFE 3317 A8 §4€ PVAE b3
2o =3 ,_i ol g3l A At PVA 1g, pyrldlne 2ml, acetic acid 20mlE& 47
Eet2ze) E&3Y 100 °Coll A vk ok o]w) ¥k AL E$7) oA 100
At o) Fo A TH4].

PVPie] ¥Ha EAFE A1)g &3] TP, PVAY 37 FI==
PVAS PVAcZ olHE3d b5 o8 £33 TREE Q27 Adstd ¢
A 5]

[n] = 2.88 x 10° [Mn]*” ( in acetone at 25 °C) (1)
] = 891 x 10° [Pn]"® (in benzene at 30 °C) )

9, e 2=, Mnd PVPie] 37 4% % Png PVAcS #3d T
Tolt}

PVA9] s-diad &3} 7H3st=& VarianAle] Sun Unity 3008 Al&3ted 'H )4}
ZNFHEFJEAAHAEH o ZHE T3P Th Mark-Houwink 219 ]34 s-PVA
o] %% 1500, NMR A~®Ed o 2 HE sdiad §FL 61%, 131 AIJE=
z+zy 99%, 97%, 9B% 2 ZFA =AUt §vl 2= Dimethyl sulfoxide(DMSO)E A&
stee = 10g/dlE At s-PVA/DMSOL N fues EAHS =43
7] #3td Advanced Rheometric Expansion System (ARES, Rheometric
Scientific. Co)E& AME-3t4Th. o]w] 50 mm parallel plateE A}-83lR 2 plate
gap< 1 mm, strain 10%, frequency sweep2 2 2% 30 °ColA 2 =A3tHt).

Results and Discussion

Figure 1 BSheol He sPVA galol EAR=()E AEFWue Yehd
ZAolth. AFF7t Sl uel Asx 99%9] s-PVA & %LZEX—*. TARES
2 Q3 WPAFTS Boln o, BIE 97%2 93% 9 sPVA Lol 1) 3 A
power-law index %ko] ZHA YEbd . 97% H3t =9 s-PVA £9& EgdA 4
o] BFEYS A%FS Holuw Jon 93% AR s-PVA &4 FEUALF
FAH8 39 ASE Hole Aoz Uehdh

AF5o] W sPVA $99 &4 AFL Figure 20 YehAeh AsEst 3
el e sPVAE fustHoR Hs 2@dA) 4 dedE gow oze
0“241%49} FA S dAolth. HBE 99% s-PVAS] 7% Figure 1614 W77
T84S Boln Figure 2dM e R& ATIAAME L SA4GE Yei
SIRARS 745}5 99% s-PVA7} & Ul A i@goﬂ ,]aL NFEZE AT
A7} WEog7 FAHAG

Figure 32 s-PVA/DMSO & 9¢] Cole-Cole plote]t}. H3x 99%¢] s-PVA2]
3% 7ol % ¥EE dRo] #FIW ¥, A=V PF 2L 93%
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s-PVAQ] A% 97% s-PVARTE 7]€7]7} 20 2R3 A vehvde Aoz Ro}
B% AT sPVARAAZ} KT} FUD AR WAL ez HojATh of
= Figure 201 4% B2, AT 2ol Be golo) 2FUAE FAa
o ee BAFT Sk

AFgol W& s-PVA/DMSO {49 &4 ©HE(tan §)= Figure 4] ey
AT £AGAE e SdANAN TEA AT TAEATH FAEALY I=E
HEFHog YelE ALZAM &SAHAFHE Fo] 1o]A+= sol-gel transitiono] 1}
Elv}E gelation pointg} 3o} Figure 4014 2547} S715d me)l A3tz 9%
9] s-PVA= gelation point Bt} @& FHdx &4 @HE7Z Uguym ol
DMSO &9 wjellx A4H s-PVA 71727 EXRAWEA 3 wgoz sjgd A
o2 A5dt =3 ole ARFHoz Ueus HBY L0 E ALEHW[6], o]
£ Figure 3¢8] Cole-Cole plotll M= & + v F/4dolt. wd, BB%AdT
9] s-PVA £ 82 gelation point Bt} & FHgA &HASHET} Yeidod. &
s-PVAQ] A3=rt Zagd wa} FA5Ad0] Zale Rez 2oz jid
Aslx 97%9) PVA 7%, A SA4dA 1A SH2=2 HEBHE sol-gel
transition ©} vehd ol

Figure 5 AF 4o W& s-PVA9 &4ea48&2 Casson plotg AH&3le] el
Witk As= 93% s-PVAS] F$ FAE3E 2L yield stressE UERA W,
97% <} 9% S H3x=rt S mE} yield stress7b S8 AAAS Ro|
I ot o= Figure 29| x WetsEo] A =7t F71Ed wet v $& 7
Z7 g 182 AtEe] O AzafA ] EoR FY P 3 ol IF
o] mE &3tAZte) WslE JelW & Figure 69X E 5 Aok H3xrt F
7hetel wel @3tA 7S Z2A vEldh. o]AL A=t TS E FolEEA
719 AaZg o] BolA Alse BRIV FXF0] AXY] ESZ Alg €
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Figure 1. Dynamic viscosity(n’) curve for Figure 2. Strorage modulus(G’) curve for
s-PVA solution in DMSO at 30 °C s-PVA solution in DMSO at 30 °C

with frequency(v) with frequency(u).
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Figure 3. Cole-Cole plot for s-PVA solution Figure 4. Loss tangent(tand) curve for s-PVA
in DMSO at 30 °C frequency(u) solution in DMSO at 30 °C with frequency(v)
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Figure 5. Casson plot for s-PVA solution Figure 6. Relaxation time(s) curve for
in DMSO at 30 °C. s-PVA solution in DMSO at 30 °C
with frequency(w)
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