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Heterogeneous Hydrolysis of Ethylene-Vinylacetate Copolymers
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Ethylene-vinylacetate copolymers were hydrolyzed in methanol with sodium hydroxide catalyst. The

hydrolysis was carried out in the heterogeneous phase.

The physical properties of hydrolyzed copolymers were changed according to the degree of hydrolysis; the

hydrolyzed copolymers are harder and stiffer than the ethylene-vinylacetate copolymers, and they have higher

softening points.

1. EAME

T3 LV Y = (EVA) £EE G0 ARG
I, —ie, FLLUREO BE BCHEE X BEK
WREBe, T a—AHKEMEF M) U AR A LK
FoTRIebhTnwd, 2O &Ik, FALL
RIS, SBO AL/ —Visy OFEEyInz <d Ak
WA A NENH D Licdio T, TR HHRHIC
o, BENLIREL RN 2180,

EVA HESHVRR AR 0EE, AX /N
e Y OERSET NV a—hT, BEReHERLeRBbTA
tRIEx I clied b wREIc, cORRCLDE, K
B 7n T, BECHALL AR B HICHD
PRIEHNCE D Z L VTE B,

BN ERE, =L —ERE =V —E=VT
NaA—-VOETREESEKTHY, FomitiE, FAILE
ORI ¥ b 7aLs, el isl, fkfbs, PRV &

i)_tﬁ‘l/ﬁ:o

2. R B

(1] f#ts LU EORSR

AL i e 3R, B =V h 267 Bts, MI
3g/10min OEEELTHE IR EVA LBEAEKTDH
%o

R OB, BEIEY T L BRI X D LEF:
ZOAL, RERSAWEBL TEAD L, FRICE32
42Xy 2k, 60—80A v DHEEH W

(2]} FAIERIS

RIS & JUTE T 5 e DI AL SRR D & 5 AT
712,

PR 100ml @ A7V L ART V7 vic, BKREVA
$EAh 58, 2% NaOH— X % / — VW 50ml % {t
Az, ERIEEER (Taiyo's Incubator) % fjv60°C
THD F¥T,

*AARRY 7 IV HRAEL

C17)




Z—=TRIYI—2PRL, K, A&/~ THEE, R

EE%’;% Lo

Teds, WHEBUE AR,
PROEEAX )~V 3L,

?%: %ﬁb Tf‘%‘fCo

¥z, KRB, EVA XBEEGFYT LV BEK
&L, B—RTHALE L,

Table 1

KEe{bF ~ VU A 100g 0
BRI InZ, MEH& 8 0 bIERRING X%, %

TF L YR Y = VRER RO RE 1 ARG 64

(3)% % A =
U DR, Vicat I{LA7R X oMk, ASTM i

EERBRBC S L TFWTRIE Lz,
EVA $tEH&% lkg %, (4) FAlLfEDEE

FAERISOHESRBEAR, FAMEZHET sz L
J: 2 T%DO 7’:0 H/U'ftﬁﬂi@@uiﬁﬁ‘&OJ J: 5 VC- ]./7‘:0

FA LUz 0.6~0.8g A IFHECHFRRL C=/7

AT AN, F1-V 50ml, N/1I0 KOH—x 4 / —
VR 25ml ZIERECIZ, BEWSHEL O ORI E

Hydrolysis of pulverized EVA copolymers in heterogeneous phase

Reaction time

% Hydrolyzed

32-42 meshes EVA copolymer (V
Ac 24.8%) (0.288 mol. 171)

60-80 meshes EVA copolymer (V
Ac 27.6%) (0.321 mol. 171)

14 hour

W N =

2.9
16.1
30.4
57.4
63.7
71.2

12.3
26.4
45.5
63.4
80.3
87.6

Reaction conditions :

Polymer 5g

2 % NaOH-Methanol 50 ml (NaOH 0.486 mol. 171)

Reaction temp. 60°C

Table 2 Hydrolysis of EVA copolymers in xylene solution

Reaction time

% Hydrolyzed

5 min.
10
20
30
45
60

43.8
69.3
89.9
93.6
9.1
98.9

Reaction conditions :

EVA copolymer (VAc 24.8%) 20 g (0.0721 mol. 171)

Xylene
Methanol
NaOH

Reaction temp.

600ml.
200ml.

6.05g (0.189 mol. 171)
60°C

(18)




65

WM H11% H25 (1967

TLEXELD FERHS 2HEMMEBT L, DFCT =
) =7 x4 VREEFE RN, i bic N/10 He
SO, %o KOH #WeET 5. Ao Jik TERR
R WHIET 5.

a-b) x fx5.61

O A = SRR R (o
7R BT 5 N/10 H.80, oHERE (mD

b REE A2 ¥ N/10 H.S0, ofgEkE (mbh

f: N/10 KOH—=x % / —)V O REREFREL

7k, FALMERE 1g VO ATVOT A
o3 X OSEERE O FRAMC BT B KER L V) U LD mg
LEFEIND,

a:

¥7-, EVA (EAKORRY =LV &R, KO XD
LU CEHAETE %o

B U = 9% = AL x B X 0.1

HRETDER

(1) EVA EEAAOT AL
EVA #@E&#E TE—RTHALLIEE, b
O AALRIEE A E { FRF 53T A—x~1k, EVA
SEHEHOROAT S, Wi, EVA 3t E a6 OFf
M= LGB THDLHEEINDY, FROKRD
BTN B R DG T

3.

2' 5! 1 T | 1100 & 8 11 1 1 | T . 1 |§.l'1 S I i - $ 1 ? 10 i 1 i 1l5 Al -2|0| i 25
100 100
| | VA
0 L U . 0
4000 3600 2800 2000 1800 1600 1400 1200 1000 800 600 400
Sample : Ethylene-vinylacetate copolymer
4
2'5hI|1IIITIII[It|Il|I (I DS RS S | =||I1|||'|7:" l'ni? 1 9 |10 i 1-5|4 \2I0Il25
100 100
E] I~
Vatad T avye N LB I
| |
' v
0 0
4000 3600 2800. 2000 1800 1600 1400 1200 1000 800 600 - 400
Sample : Partially hydrolyzed ethylene-vinylacetate copolymer
2-5 3 1 1 PRNRE RN T PO TR T S R s | gl 110 L 1 |1I5|111Ill|||25
1I00| (AN [T L1 1 1 100
— ] I W
'~\ \ T
N M
\ | A1 A \
0 0
40003600 2800 2000 1600 1400 1200 1000 800 600

-1800

400

Completely hydrolyzed ethylene-vinylacetate copolymer
Fig 1 Infrared Spectra of ethylene-vinylacetate copolymer and hydrolyzed polymers
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Fig 2
Relation between torsional stiffness and degree
of hydrolysis for EVA copolymer
Fig 3
Relation between Vicat Softening point and degree

of hydrolysis for EVA copolymer

Table 3 Comparative properties of EVA copolymer and the hydrolyzed EVA copolymer

Physical Properties

EVA copolymer

EVA copolymer 50% hydrolyzed

Melt Index (g/10 min.)

Density (g/cu. cm)

Torsional Stiffness (kg/cm?)

Vicat softening point (°C)

2 % Secant Modulus of Elasticity
Tensile Strength at Break (kg/cm2)
Elongation (%)

Environmental Stress Crack Resistance
Low Temperature Brittleness
Hardness Shore A

2.92 3.39
0.950 0.954
60 270
49 66
164 660
120 156
740 680
> 48hrs. > 48hrs.
<= 70°C <~ 70°C
79 93
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