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¥ 1 Chainwise %3 stepwise T &vH&717

Characteristic

Chainwise Polymerization

Living

Usual

Stepwise
Polymerization

Number and Kind
of Reactions

Only two
reactions:
Initiation
Propagation

At least three
reactions!
Initiation
Propagation
Termination
May also have
Transfer and
Inhibition

Only one necessary
reaction, that
between two
functional groups,
usually dissimilar

Reacting species

Active species
(anion or cation)
with a monomer:
active species of
any size may
react with
monomer only in
Propagation step

Active species
(free radical)
with a monomer:
active species of
any size may
react with
monomer only in
Propagation step

Two dissimilar
functional groups:
species of any
size may react
with one another

Convention as to Unreacted Unreacted All species
what is monomer is monomer is considered to be
considered considered considered polymer
polymer to be distinct to be distinct

from polymer from polymer
Polymer

concentration X
with conversion x

Degree of
Polymerization Y
with conversion x

X4
X

X
Y

X

X,

X X
x x

Y Y
x x
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Molecular Weight Name Symbol Measurement
number average molecular weight Mn O;rrgz;nz:zl’yizd
weight average molecular weight Muw Light scattering

z average molecular weight Mz Ultrcentrifugatiqn
viscosity average molecular weight Mv Viscometry

Bag B¥el A= 1960¥t = Dow chemical AHe] Mooreol] 2|
8 7® GPC (gel permeation chromatography)’} ¥ubd o2 AL& 51
Atk GPCE A7l #1888 54 o a7/ € £ %y F34sH2
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190bl 1

MIOLSSS 11/12/97 91:51:94 CH= A~ PS= 1.
FILE 1. METHOD @. RN S INDEX 8

Wt. Ave MWt 39622. No. Avg WNt= 23309.

Z Avg Mt .= 117107 Z+1 vy Mt .= 1820611 .

Polydisp. tndex= 1 .6598801 Vise. Avge 39621.

FIt Type {FT) = 3. intrinale Visc .= 9.

219 8. GPC £49] .

F 397 BAZH Fx% £¥ W g niEAe EAEE

Property Increasing MW Narrowing MWD
Tensile Strength 1 7
Elongation 7 I
Hardness 1 i
Adhesion H l
Chemical Resistance i ]
Yield Strength ) l
Toughness 1 1
Brittleness i) i
Abrasion Resistance 1 )
Melt Viscosity 1 1
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Method Polymerization system Advantages

Disadvantages

bulk(batch) simplicity;

high clarity

pure styrene monomer

much better
temperature
control

solution(batch) styrene diluted with
solvent

more uniform
product;
high clarity;

styrene monomer with
or without solvent
fed continuously to

continuous
bulk-solution

poor heat control

solvent reduces
molecular
weight and rate

mechanical
problem in
moving highly

reactor excellent color; viscous finished
low volatile polymer
levels
suspension water used as carrier excellent heat of possible
with stabilizing polymerization contamination
agents to keep material removal; simple from water and
in suspension, and one kettles; very high stabilizing
or more catalysts to conversions to agent;
speed polymerization the polymer batch operation
emulsion water used as carrier rapid reaction and contamination
with emulsifying excellent heat of from water and
agent to give polymerization emulsifying
extremely small removal; some agents,
particles copolymerizations  color and clarity
not possible by of polymer
other techniques  deficient; borad
proceed readly molecular weight
in emulsion distribution;
batch operation
gEde WesAe Frxede AfSdP, fole, Fole o
Ziegler 27| #$7 7% ALgatod §48 & dou AYHezE gER
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QSR(*1)
Prre QIR
SR TIPS

- Zome j+1

L————+ PRODUCT
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