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Preparation of Water-Soluble Syndiotactic Poly(vinyl Alcohol)
Using Solution Polymerization of Vinyl Pivalate

Jeong Hyun Yeum, Byung Chul Ji, and Won Seok Lyoo"
Department of Dyeing and Finishing, Kyungpook National University, Taegu, Korea
"School of Textiles, Yeungnam University, Kyongsan, Korea

1. M8

Zend ¢ Z & (poly(vinyl alcohol), PVA)L Zg ol EA] Y (poly(vinyl acetate),
PVAc)olvt Eg]sabn d(poly(vinyl pivalate), PVP)# & ol AHZA nEzte 7t
e rshel o8 Az=E 44 HYo YA natoldt | ojg 2 ojfZ PVA
o] FAFH 2 £X 2 2uud tolofi(S-diad)7]9] FFE ATFAH nEA] FF
Al 2A FPeEc) g PVAY BAMFE anyoz Ads7] daiAe= of
A EAH) Y (vinyl acetate, VAc)olu 3} ¥4t Y (vinyl pivalate, VP)® 2 d@io 3
g W FUdk zdo) g gL

Yury o i @o] ALES = PVAY AFAE PVAcolth 22y PVAcy %49
Foj el #gtoz FAAMF JAFRE e EAE PVAR A@dy geyq ¢
g AN ERE e B FH7E U DFA AEHA T o9 w3
g FaA #HHA dATRE ZE wdwld PVAE ARs7] A A7 A&
oo, AAMZHQ Fuzte] Z 3 HUY2U7|E e VP N3 *}-8-54013-1» L=

PVAE 32 <se A4 A gHada 59 sz, J2 5 T AYPAL TS o
¢ GEUGA LY Go LudulE PVAE o|&3tele A7t %‘J'&Q” Ao, a1zt
Iwthlg PVAYE #A729 AR 3l 2o 54 ¥ FAHLuA tildE%4)
Z(DMSO) 57) gfol o5 g nEARAMY Sgo AP wrm Uiz AHolrh

L I e K A “1}%* A8tz st Aol B& Ao s
£019 HEZS 2 FHTHRE 38 &ul2 st oL 7?17“1]’\1 °] VP9 &
AEHES T PVPIE Axda vFsgto g £84 audud PVAE A =Rsta o
o 54& s
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2.1. VPio| §AFE

THF VPi& 300m¢ €39 3¢ Fetazad Yo 8o AAd A4 71§35l
Bhale] nk3-of Fo| Alxol RS AAS H, AFe MAAE Hrtstn FEEEAHA
A9 eng ¥ H & AL FHaA. 2ol PVPIE wet g ofAEd A
&858 wEdd FF nMEEES AAS L, ol& AFs 0TAHAM sh#Ed Az
th Table 19 F3xAE A s

2.2 PVPi9 v %3
PVPi 2g# THF 200m¢ 3 500me 39 47 Zeta3d 93 8o AAd 44 7

Gt astmA WAL 2EG WFE LEQ TN FFAAND FAHsHEE/0)
@8 F8AS drbstel 0¥ WAL, ANge $/04 Bestel HAY ¥ oln
22 e ofdstel AFFH FNTES AAY H, AT 0TAM g Az
e,

2.3 PVPi% PVAS ¥ % %3

PVPii= oA & o 0.2-05%(w/v)Z2 £d9 & #3lA|7|HA Ubbelohde A L&
AL AHEEte] 25T M Z4g FAHEEE & 0% 2 A3t faisih ofglA A
%9 PVPi9 HHEAHLEE Mark-Houwink4lol ol&f +8Hi =L AUt

PVA2Ql 749, & &9 oo &) AAo EXAHAD wliel AHHA FAHE &
Holl Adajr= AAHE + vk dibM PVAY FHAFE L PVAE ol MEsiA A d &
PVAcY 8 F8LE T35 ol & PVAY FHuFHEL sttt

2.4 947139 ('H-NMR)®4

PVASl ¥ 3twel JMTFANS &87] st 'H-NMR #42 Alsgch Ao
PVAE DMSOd &3] %l § NMRE o] &3t NMR 2HEHS At 1ippm?2
vagzsy AEss Au2dre §¥E ZAEIY v E AAEdn, 47, 45, e
i1 43ppmol YElYE Egol= s A2 HE S-diad7] $E(%)S A
25 NAFAL #4(DSC)

DSCE o] &3t HA¥fd 2 PVAY ZALS2EE F45.

3. 283 % 1y

VPie] THFA £A4%3tol 2ol4 A2 PVAS BEAMsd Qdag v dEH
ol Ay FHeE, fvuje & naglm fAAe] FxE B 5 Atk AMAAH Fee
dakdl/gohe] gtol ZAzb 5x10 ‘mol/molvk®t YUv/VIE Y BE, FIHLLo o
PVPi®t PVAY 4W:t F&%=9 PVAS S-diad”] #&3F(%)el WE&E 72tz Figure 1% 2
of w9t Figure |22 53257 30TAAN 50C2 F7hghol uhel PVPio] 3 %L
SHE 4 170000 A 140002 ZHAsH - whd PVAS A S0l 6002 A9 YA ghs B9
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Hgselg ol 8AYFEE 0/8F T8Y WY Eolb|L LR HX

o] &RlHAY. ol2HY FH2E7} 57}6}?3 T2 A9 Ao 93 AAgutgo] T
Aoz olfoFHL & = U EF ZE 2% FHdA F3] 55000 M 6209 Ah oz
g FHAFHEE e PVAYL @0144" Q& + Y, olx THF 9§ 3o
Fol 7HA s v 2 84 gz gZAYy AAA Hold o Hzurge F
23 ASE A5 F UA AFEY £ S-diad71Y FH(%)E FFLET} ol
et 66.2% A A 62%9 oz 2oldS Figure 22 RE &A% $ ok a8y o) %
g 71E9] DMSOY Aatrddzg A VPi 453t oalA 60% F =9 gro] Ao

Ay Ag st 433 & £F9 Ao THF/ dwzdr)e 22 ¢zl
ERE AN AFE 48 S g % &g 4+ Qh

Figure 33 4= 27} $3&xet 934/8o9 v & Ztz 0T 9/1(vvE 1R
2 o, HAA FLe wff— PVPi ¥ PVA94 4 if%‘-ih:_e} PVA9] S-diad”] &#(%)%
Yebd Rojck HAIA izt F7hghel wel PVPiYl FHFF 1 16009 A 14002
astn QA PVA4 d-olle 5809 UAHT @S FATES Figure 302 %E #9113
T Utk o2 FH FEd A n#EG 2x FZhY AAA FLe Frket e £
o] ¥iste A4 AR PVPIY 7HAAAMES Fe3or waxgigs 3
S ¥ 5 AU} T3 Figure 4253 E PVAY S-diad7] #3(%)& MAIAH Bo A4S
| 719 4% g(63%) Holi ULo| &AL Ut
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Table 1. Polymerization conditions of vinyl pivalate

Polymerization temperature _

Initiator concentration

Vyr/Vone

() (mol/molvei)
- C1x10° 3x10° 91 73
30 40 50 ] \
5x10 1x10° 5/5
2000 — — e 10—
1800 |- : z: |
1800 ° g e :
1400 L 4 € 8 T
. £ o
ot woop g .

1000 } g

s ol
oo | 2
800 | a A a
400\~ bbb 73 P RN S W SRS

25 30 35 40 45 50 55

Temperature (°C)

Figure 1. Plots of number-average degrees of polymerization
(Pn) of PYP1 and resulting PVA vs polymerization temperatures

(ADMVN concentration= 5 x 104 mob/mol, ,,. Vyp /Yy, =91
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Figure 3. Plots of number-average degrees of polymenzation
(P,) of PVPi and resulting PVA vs. ADMVN concentrations

(polymerization temperature = 40 °C, V, /V = 9/1).
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Figure 2. S-diad content with polymenzation temperature

(ADMVN concentration - $ x 10 mol/molm, VV“/V“" =9/1).
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Figure 4 S-diad coment with ADMVN concentration
(polymenzation temperature = 40 'C. V., ./V 1, = 91).



