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Fig. 1 'H-NMR spectra of PVA with different amount of added
water at 0.34 mL NaOH/CH;OH solution

A BB N B 3R 7 3 0.4 miL , {4 P A B ) A
SRS BE AN AR AR S RE o 0 A% g B Fig.2 B
Ne TEAIINIK 1 GLLE , AH EE T 0.34 mL iR I =
W, BEME TR B T 93.0%. Ik E ¥ E N 0.5%
i, A B B 87.3% , AR SR /K &, BEAR IR
VT B ARG S 6 0 7K 2 1 0 3 3.0% B, B AR B AR 2
73.8%. ML JE K 0K & 1 i 5 BOH F s a8
e (1) NaOH & ik /b, — 35 73 9 FH T AR SR A= R
(FIBETR -

20 3R m RN N &, 43N $) 0.5 mL B,
FEAINK B FUBE AR A T R AR B I 94% . {H

0.34/1%H,0

>

=

B & TR K (1.0%) I 51N, BEARFE %3] T 88.0% , £F
BB BE AR (88%) BESK , (H A B2, 4R 84 K
(NN I, A PR AR A i B 5L/ , T Fig 3 s » B
JEIEE] T 2.0%17K 5 N 1 87.1 % BEfif 5%

Alcoholysis degree: 73.8%
|

60 50 40 30 20 1.0
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Fig. 3 'H-NMR spectra of PVA with different amount of added
water at 0.5 mL NaOH/CH;OH solution
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Tab. 1 Test results of CH;OH content in PVA with various
contents of added water

H,O content/% Sample mass/g CH;OH content/%

0 0.2356 1.310
0.5 0.2146 0.503
1.0 0.2386 0.261
1.2 0.2372 0.372
1.4 0.2271 0.376
1.5 0.3512 0.400
1.6 0.2266 0.513
1.8 0.2227 0.370
2.0 0.2303 0.838
3.0 0.3096 0.626

2.3 AKESH

SRSk, WEFT T AN F KRS B PVA BE R AE U
KR EAT N, W Fig.d Fon . PVA (33 fif R &
IR F EALHE 3P B S5 — B B E AR TR B

(a)
100

- 801 ——PVA/0% H,0
@ —— PVA/0.5% H,0
‘2" 604 —— PVA/1.0% H,0

PVA/1.5% H,0
PVA/2.0% H,0
PVA/3.0% H,0

N
el

)
e

s § S ~]
500 550,,600 650
0 T i T

100 300 500 700

t/C.

1 20 7K 28 R BIFE  5 B BB o & 1D, 160~
290 °CHr Bt At Bifi 6 PVA 7 1% -0 2 19 5 5, 380~
480 °CH¥IZE 3 [ B K H JH & T PVA 3285 45 0 (1 3135
FWTEL . Fig.4(b)idmith 7R T #k B i 26 (10— ik
Iy B2k, FLAS AT R T PVA SR R FRAT A, A EE
TAE R TGA 48, 75 B iR F2 v 51 A K &
2R 2 B BRI UG O IR B S AN FRRE R &,
F R A PVA/1.0% HO FE i, 3 5 174104 °C.
55— AR R AN R AE 5N K B 5
55 BUR B R T K RAR , 722 3 B BUK R R
o A RSB SRUL , 24U E N 376 °CHY, JE/K PVA £
st FR15R B 284N R 22.5% , #H L 22 N PVA/1.0% H.O ¥
i % B 2R A 43.1% . (HAE 700 °C 7R Bk R 5 M1
KT H e, W Figd) P E AR .

FEFE AR AR PRI TR K BARIA 3 T 42 1 B A
JE R B PVA JIURE P4 35 F 16 E 1) (B[RS 38 o 7
Al P R AN I A B, BE TR BN TE SR N 24
A2 R AN, a0 Fig.5(a) i d B s, R AR & T
PR ot 7E 25 SR LR IR AR i 2R K o )k R
A2 T R B A5 2, AN [F) N 7K B 1) RE Al PVA FE i
HH (I BE TR BN 25 2 4 Tab.2 BT

TE T BE S, PVA/L.0% H,O FF 5t (e RN &
N 1.53% K T o /KA B (1 PVA FE & ik &N
2.0% , B R A 2 B0 B B ARAE, A EL 2 TRk

(b)

DTG

——PVA/0% H,0

——PVA/0.5% H,0
——PVA/1.0% H,0
" PVA/1.5%H,0
T PVA/2.0% H,0
T PVA/3.0%H,0
100 300 500 700
t/°C

Fig. 4 (a) TGA and (b) DTG curves of PVA samples with different water additions in nitrogen atmosphere

Tab. 2 Calculation results of the CH;COONa content in PVA with different amount of water added

H.O content /% 0

0.5 1.0 1.5 2.0 3.0

CH;COONa content /% 1.65

1.99 1.53 3.72 1.24 1.77
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Fig. 5 (a) TGA and (b) DTG curves of PVA samples with different water additions in oxygen atmosphere
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Fig. 6 (a) Solvent composition and (b) volatilization of 24-88 wet particles at 120 °C condensation reflux with different time

Tab. 3 Percentage of CH;OH and CH;COOCH; in the solvent after alcoholysis reaction with different water additions

Water content /% 0 0.5 1.0 2.0
CH;OH content /% 60.47 57.30 56.90 55.69
CH;COOCH; content /% 39.63 42.70 43.10 4431
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Influence of the Introduction of Trace Water on the Methanol
Content of Polyvinyl Alcohol During Alcoholysis Process

Yushun He', Rong Zhou’, Shengdu Yang', Junhua Zhang'
(1. Polymer Research Institute of Sichuan University, State Key Laboratory of Polymer Materials Engineering,
Chengdu 610065, China; 2. Sichuan Sanlian New Material Co.,Ltd. Chengdu 610000, China)

ABSTRACT: Methanol (CH;OH) is used as solvent in the alcoholysis of polyvinyl alcohol (PVA), so the PVA
particles generally contain no less than about 2.0% CH;OH. How to remove CH;OH from PVA is a problem worth
studying. Aiming at the problem of CH;OH content reduction in PVA 24-88, the alcoholysis degree and CH;OH
content of PVA after drying were figured out by introducing a trace water in the alcoholysis process. The
experimental results demonstrate that the CH;OH content of PVA products decreases to 0.26% under the addition
of 1.0% water. In addition, the effects of water addition on the thermogravimetric behavior and sodium acetate
content of alcoholysis PVA in different atmospheres were discussed in detail. When the water addition is 1.0% and
2.0% , the sodium acetate content is only 1.53% and 1.24% , both lower than that of alcoholysis samples.
Meanwhile, the results of GC-MS show that the contents of methyl alcohol and methyl acetate in the solvent after
alcoholysis increase and decrease with the increase of water addition, respectively. Finally, the relationship
between the time of drying process and volatilization of PVA 24-88 without adding water was explored. The results
reveal that the percentage of CH;OH and methyl acetate in the condensation reflux component increases and
decreases monotonously with the extension of time, and their respective contents gradually decrease with the
extension of drying time. The results are conducive to providing guidance for the practical production problems of
PVA.

Keywords: polyvinyl alcohol; water content; alcoholysis degree; solvent composition



