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Polymerization of Methyl Methacrylate by Some Transition Metal

Complex Catalysts

Akira AKIMOTO
Shin-ichi IMURA
- Toshio SAKOMURA

Polymerization of methyl methacrylate and its copolymerization with styrene have been investigated in

aqueous system using PdCl;-2H,0 and RhCls.3H,0 as catalyst,

be effective for improvement of the polymer yields.

Some primary amines were found to

The poly (methyl methacr late-styrene) copolymer
po.y y y

obtained by using the akove systems possessed features characteristic of radical polymerization.
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Table 1 Polymerization of vinyl monomer cata-
lyzed by PdCl,-2H,0 2

i Polymer yield
No. Vinyl monomer

%
1 Vinyl chloride 0
2 Methyl methacrylate 4
Vinyl acetate 0
4 Acrylonitrile 0

5 Styrene trace

a  Vinyl monomer, 5m{; CgHg, 5mg; PdCl,-
2H,0, 1 mole % on monomer; polymerization
at 60°C for 20hr.

Table 2 Polymerization of vinyl monomer cata-
lyzed by RhCl;3-3H,0 =

Polymer yield
No, Vinyl monomer
%
| —
11 Methyl methacrylate 5
15 Acrylonitrile 0
13 Styrene trace

a  Vinyl monomer, 5 mf; CgHg, 5 mf; RhCl;-
3H,0, 1 mole % on monomer; polymerization
at 60°C for 20hr.

AF (MMA) #EH5L, 2F Ly (St O AME
DR~k 525, LIhLigdb, 77Vr=} Y
(AN), Mg = (VAc) kL utfby = (VC)
THEAE LRV, KESRIESYPHLARE—RTH S
2, COTFEREFELBHEDO SO ALVESTHREIRS =
2= DRICEOERIE LT =4 v BEESCHREIRS
/7DD HERML AL RD, BICRERT LS
CAREGERBEAEPTARETH D 2 &b, RO HF A4
VEEMIGEINLHE, ZOBEIESOMGCE /
<=5 LB EERTEDTES D,

(2] XEFPTOES

Table 3 kgt c& @B LY =L v /) < — 2 EY
LIfERTH D, ~NvEvEKCHLI LHE Table
1 R 2 LA—&HTHA, KeFEMLELEESL,
WM& B IMMA & St D4k FROC BE v
Do OB, KEHEAT L E MR IBIAT B3,
RhCl3:3H,0 W\ TEDWKITE LV, KOFRIC
I b HERIMU I — CTHERIICAYS s i, &
OWKRGHHB T2 LWL DM, &/ ~—
RIS D A FIESHRCE /< — 25T 52 &
EETHLOTHA S,

Table 3 Polymerization of vinyl monomer in
water cataiyzed by PdCl,.2H,O and
RhCl3-3H,0 2

o - e —_— .
Polymer
No. Vinyl monomer Catalyst yield

6 Viny! chloride PdCl,-2H,0 0
7 Methyl methacrylate; PdCl,-2H,0 6
8 Vinyl acetate PdCl1,-2H,0 0
9 Acrylonitrile PdCl,-2H,0O 0
10 | Styrene PdCl1,-2H,0 3
17 | Viny! chloride RhCl1;-3H,0 0
12 | Methyl methacrylate] RhCly-3H,0 25
RhCl;3-3H,0 0
RhCl3-3H,0 0
RhCl;:3H,0 5

18 | Vinyl acetate
16 Acrylonitrile

14 Styrene

a Vinyl monomer, 5m(; H,0O, 5m(; cata'yst, 1
mole % on monomer; polymerization at 60°C
for 20hr.

[3) EFHEEELEYONR

PdCl,-2H,0 ##-4% RhCl3-3H,O X 28ty =
NE T —DEGTEARIGTCHMESL /v~ o
ERAMBRLCDC EERE L, ChIIKRTOE

(405




AT X B4 22y

HERWTHRBRCRIN T S,

Table 4 % J vt 543 PdCly-2H,0%RhCl;.3H,0 1=
I AMMADEGICR T, BEOE 214+ LTHE
THEHALEWOHREBH LichDTh b, ETFHEY
G & LTl 104 vibdty. SR tshr R
v, BEERLVEED b & 2 FEELIAED 0 & B VT,
HRLF DYEBIC D\ THRE L,

Table 4 Polymerization of MMA with PdCl,-
2H,0O-electron donor catalyst @

Polymer yield
No. Electron donor
%

21 Tetrahydrothiophen 16

22 Ethylenedithioglycol 10

23 Triphenylphosphin . 7

25 Stearylamine 21

38 Ethylenediamine

36 Dipyridyl

7 — 6

a MMA, Sm¢; H,O, 5m{; PdCl,-2H,0, 1
mole % on monormer; electron donor, 1 mole
% on monomer; polymerization at 60°C for
20hr.
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Table 5 Polymerization of MMA by RhCl;-

Polymer yield
No. Electron donor

%
66 Tetrahydrothiophen 1
67 Ethylenedithioglycol 14
71 Triphenylphosphin 1
68 Stearylamine 31
70 Ethylenediamine 9
12 — 25

a MMA, 5m{; H,O, 5m{; RhCl;-3H,0, 1 mole
% on monomer; electron donor, 1 mole %

on monomer; polymerization at 60°C for
2Chr.
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Table 6§ Copolymerization of St and MMA at

60°C

i e e - =
No‘! " Catalyst EIE?R%R/IA ield a}ir?al?)::ﬁr

o by vol. | % MM Amole %
80 | (CeHsCOO),|  50/50 | 28.0 53
81 | PdCl,-2H,0 50/50 2.5 52
82 | PdCi,-2H,0 50/50 1.4 48
83 | PdCl,-2H,0 70/30 2.3 38
84 | PdCl,-2H,0 30/70 2.2 68
85 | RhCl3-3H,0 50/50 | 30.0 50
86 | RhCly+3H,0 50/50 | 10.0 51

a  Total vinyl monomer, 5mf; H,0O, 5mj; cata-

lyst, 1 mole % on monomer; polymerization.
for 20hr
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