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Figure 1 Model of formation of PVA-lodine complexes A: Helix Model B: Aggregation Model
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Figure 2 Relationship between the absorbance for the PV A-iodine complex and degree of polymerization of PVA with

different PVA samples having different polymenzation temperature. The concentration of PVA, iodine and
KI are 1.25¢g f, 0.001 and 0. 004mol /L respectively.
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Table 1 Different PVA samples with different tacticity

Polymerization conditions Syndigta(,ﬁcit})’ Absotbance
Sample No DPe
Solvent Temp. /T r rr mr I D Amax
mmimin
S-PVA-1 60 2070 57.8 35.6 12.2 3. 14 4.89 605
S-PVA2 None —% 2340 63. 0 40.4 16.8 5.2 2.00 607
S-PVA-3 Pentane —40 2480 6l.5 38.0 15.2 5.12 2.35 606
S-PVA-4 Hexane (S0 514 8.5 34.4 13.2 4. 01 4.47 602
S-PVA-5 30 1160 0.0 35.6 13.9 4.9 3.65 612
S-PVA-6 Heptane 60 390 58.7 34.6 12.5 4. 15 5.00 599
S-PVA-7 Octane —40 2440 62.7 39.2 15.1 6. 45 2.82 613
S-PVA-8 &) 760 8.4 34.3 13.2 6.32 4.00 599
S-PVA-9 Nonane 30 1490 58.7 34.8 11.7 3.9 4.93 600
S-PVA-10 —40 2160 6l.3 38.6 16.6 4.8 1.73 610
S-PVA-11 Acetone ) 1340 55.9 31.8 10.4 2.38 1.01 607
S-PVA-12 30 1350 56. 8 32.5 10.6 2.79 1.97 603
S-PVA-13 Methyl ethyl ketone 60 580 56. 4 31.2 9.94 2.42 1.67 597
S-PVA-14 30 930 36. 6 31.9 11.0 3.01 4.55 602
S-PVA-15 Methyl n-propyl ketone ) 340 55.7 32.0 10.6 2. 68 1.45 594
S-PVA-16 30 330 57. 4 32.8 11.1 3.01 4.02 600
S-PVA-17 M- iPK* 30 550 57. 1 32.8 11.2 3.27 4.62 596
S-PVA-18 M- i BK? 30 210 36. 3 33.0 10.6 3.05 3.10 596
S-PVA-19 Propyl aldehyde ) 90 57.8 33.1 11.1 3.5 0.48 580
S-PVA-20 —40 90 61. 6 38.0 14.4 1.52 2.69 594
S-PVA-21 nB-Ald° —40 100 61.0 37.2 14.7 6. 10 3.36 593
S-PVA-22 60 40 56. 0 31.3 11.0 3. 65 0.49 571
S-PVA-23 i-Butyl aldehyde 30 60 58.4 34.1 12.7 3.31 1.65 575
S-PVA-24 —40 80 6l. 6 38.1 14.2 5.38 3.12 588
S-PVA-25 &) 380 58.0 33.8 10.8 3.67 0.92 579
Heptaldehyde

S-PVA-26 — 40 170 61.0 37.5 15.7 6. 02 3.92 589
S-PVA-27 None’ —78 1150 63. 8 40. 8 — — 1.19 606
A-PVA-1 Commercial PVA 2550 2.5 28. 1 7.8 1.57 0.00 —
A-PVA-2 190 2.9 26.5 7.3 2.58 0.00 —

a SPVA from intrimsic viscosity of acetylated PVA using: [ 7 = 8. 91X 10" ? DP* ®(benzene, 30 °C). A-PVA from intrinsic viscosity of PVA using:
[ =7 50X 103 DP® % (water, 30°C); b From BC NMR spectra of PVA in DMSO-d_: r= s— (diad) %, rr= s (mad) %, rm= s-(pentad) %,
mmmm = isotactic pentad’g; ¢ Methyl i-propyl ketone; d Methyl i-butyl ketone; e "-Butyl aldehyde; f Photopolymerized using benzophenone-

tetrahydrofuran system,
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Figure 3 Relationship between the absobance and the content of the syndiotactic diad, triad and pentad for different
PVAs respectively. The concentration of PVA, iodine and KI are 1. 25g/L 0. 001 and 0. 004mol /L respectively.
@ Polymerized in aldehydes which DP is quite low.
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Figure 4 The change of the PVA tube color before and after adding an iodine KI aqueous solution.
(a) Before adding an iodine KI aqueous solution; (b) just after adding an iodine-KI aqueous solution;
() 48h after adding an iodine-KI aqueous solution.
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Figure 6  Extinctions of PVA-iodine-KI aqueous solution as a function of the concentration of PVA.
The concentration of I, and KI are 1.6 and 6. 4 mmol/L.
2 [10]
Table 2 Different PVA samples
Polycvinyl alcohol, products used in this investigation the fiber-forming properties of which were studied previously
Desig- PVA _— (4;“01‘1”) Volatiles  Ash, Defyr: of  Eter  12Glol iﬁi’e Gelling S@Tg
. anufacturer 0 oh.), /a polymer-  goups, groups, S viny!
nation product cpoise % % ization mole— % mole— % (molefl. ) ! tendency eder
A Mowiol N 7096 Hoechst, Germany 20 5.5 2.7 1400 0.2 1.3 1.6 Low Acetate
B Polyviol W 28120 Wacker, Gemany 28 5.2 1.3 1900 1.2 1.3 1.1 Low Actate
C  Elaml 7551 DuPont, U.S.A. 51 5.5 1.2 2400 2.6 1.3 1.8 Low Acetate
D  Elanol 72/60 DuPont, U. S. A. 60 4.6 1.2 2750 0.65 1.2 2.6 Low Acetate
E  Ebanol 71530 DuPont, U. S. A. 30 4.9 1.3 1800 0.65 1.2 2.4 Low Acetate
K  PVA-H Kurashiki, Japan 30 7.9 5.7 1750 0.2 1.2 4.1 Medium  Acetate
F NH-1030 Norsk Hydro, Norway 15 14.9 0.1 1030 0.2 0.6 11. 8 High Formate
G NH-1800 Nosk Hydro, Norway 51 5.5 0. 065 1800 0.3 0.6 13.8 High Formate
H CL-TNO 3500  Own hb preparation 65 1. 1 0.6 3500 0.2 0.6 16. 8 High  Formmate
a After treatment with sulfuric acid.
, -
[ 10]

2.22 , 7 , 7 ,

2.23
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Figure 7 Extinctions of PVA-iodine-KI aqueous solution as a function of the concentration of 1,.

The concentration of PVA-B base, KI and H,S04 are 2. 7% 7.2 and 40 mmol/L respectively. Sample: PVA-B in Table 2.

. 8 - , 350
600nm I Is . -
, lh Is »
240h . I3 Is , Iy ,» 9 Is I
, Is . I .
3 _

(a) - - 1h (b - - 1h

() - - 240h  ; (d - - 240h . .

1.25g/L, 0.001 and 0. 004 mol/L. PVA 1 S-PVA-1 L

Figure 8 Absotbance of PV A-iodine-KI aqueous solution as a function of the wavelength
(a) dis method reaction time; 1 h; (b) mix method, reaction time; 1h; (¢) mix method reaction time; 240 ks
(d) dis method reaction time; 240h. The concentration of PVA, iodine and KI are 1. 25g/L 0. 001 and
0. 004mol /L. respectively. Sample: S-PVA-1 in Table 1.
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Figure 9 The ratio of Absorbance at 600 and 350 nm of PVA-iodine-KI aqueous solution as a function of the reaction time
O, mix method; @ ; dis method; The concentration of PVA, iodine and KI are 1. 25¢g /I, 0.001 and 0. 004mol/L respectively.

Sample: S-PVA-1 in Table 1.
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Formation of Poly (vinyl alcohol)-iodine Complexes in Solution

YANG Hu, CHENG Rong-shi
(Key Laboratory for Mesoscopic Chemistry of Ministry of Education. Department of Polymer Science & Engineering,
School of Chem . & Chem. Eng., Nawing University, Nawjing 210093, China)

Abstract: PVA-iodine complexes could be formed in kl-iodine aqueous solutions which materials have been
already applied widely in daily life. In this paper; the formation of PV A-iodine complexes in dilute aqueous solution
has been eviewed. The effects of the degree of polymerization, stereo-regularity, 1, 2 glycol content, concentration of
PVA, additional reagents and reaction time on the clor development due to PVA-iodine complexes have been
studied. From the viewpoint of aggregation mode, the structure of iodine in the complexes is linear polyiodine ions
such as I; and s, whereas PVA chains are readily to aggregate by intemolecular hydrogen bonding, and each
polyiodine is surrounded by some parallelly-oriented PVA chains to form complexes.

Key words: Poly (vinyl alcohol) (PVA); PVA-iodine complexes; Aggregation model



