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IHolvpepronog Ercv0eépov Pilov

AvTdpaoceis mposdnknc shevdépov priamv

Exxivntég ehev0épov priov

Initiator Type Formula or Example
O O
I. Organic peroxides or hydroperoxides Benzoyl peroxide, PhCOOCPhH
2. Redox agents Persulfates + reducing agents,
hydroperoxides + ferrous ion
3. Azo compounds Azobisisobutyronitrile,
Me,C(CN)N=NC(CN)Me,
4. Organometallic reagents Silver alkyls

5. Heat, light, ultraviolet-, or high-
energy radiation

6. Electrolytic electron transfer

Allcock, H.R.; Lampe, F.W. Contemporary Polymer Chemistry, 2nd ed., Prentice Hall, Englewood Cliffs, 1990.



Movopuepn ehev0Epmv priov

Styrene CH,=CHPh Ethylene CH,=—CH,
o-Methylstyrene CH,=—=C(Me)Ph Vinyl chloride CH,=CHCL
1,3-Butadiene CH,—CH—CH—CH, Vinylidene chloride CH,=CCl,
Methyl methacrylate CH,—C(Me)COOMe Tetrafluoroethylene CF,=CF,
Vinyl esters CH,=—CHOOCR Acrylonitrile CH,—CHC=N

; : z R ; .
N-Vinyl pyrrolidone T*|‘] O Acrylamide CH,—CHCONH,

CH,—CH

Allcock, H.R.; Lampe, F.W. Contemporary Polymer Chemistry, 2nd ed., Prentice Hall, Englewood Cliffs, 1990.

ALIAVTES 6TOV TOAVUEPIGUO EAEVOEPOV PV

Hopadetypoto molopuepiopnov Acv0Ep@v primv:
Oepuikoc PS, palag PMMA, yaohoktopatog PAcN

2T3010 TOAVUEPLGUOV



ExKivnTeg

Hopayoyn erev0épav priov:
1. Ogpukn

Almevooeic:
Useful Initiation
R’ E,.(kcal/mol) Temperature Range (°C)*
CH; 02 225-250
(CH,),CH 40.8 180-200
CeHACHCH) 36.5 105-125
(C:H:),CH 26.6 20-35
(CH;)(CN)C 30.8 40-60

Allcock, H.R.; Lampe, F.W. Contemporary Polymer Chemistry, 2nd ed., Prentice Hall, Englewood Cliffs, 1990.

2. OCero0avaymyk)
3. DOTOAVTIKN

4. Ioviopov
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— Radical recombination within the solvent cage: R + R — R—R
— Secondary recombination outside the cage: R+ + R - R—R
R+ — — Reaction with polymer radicals: R+ + - —A\— — R —An
— Reaction with initiator; R- + R—R’ - R—R’ + R
— Radical abstraction: R-+ H—R' - R—H + ‘R’
— Reaction with solvent: R+ + CCl, - R—Cl + CI,C-
— Chain initiation: R+ + monomer — R-monomer-

Allcock, H.R.; Lampe, F.W. Contemporary Polymer Chemistry, 2nd ed., Prentice Hall, Englewood Cliffs, 1990.

2. I1p6ooog
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4. Teppotiopnog



Eion Tepupotiopov

1. Mg cuvovaono 2. Mg dwa@opomoinon
Monomer Formula Disproportionation Combination
Acrylonitrile*® CH,=—CH—CN ~0 ~ 100
(W‘H;_,,
Methyl methacrylate? s, C— (lf—UCH3 79 21
O
Styrene? @ CH=—CH> 23 77
¥
1l
Vinyl acetate® CH,—CH—OCCH, ~100 ~0

Allcock, H.R.; Lampe, F.W. Contemporary Polymer Chemistry, 2nd ed., Prentice Hall, Englewood Cliffs, 1990.
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1. IcotoKkTIKG

2. XUVOL0TUKTIKA
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4. cis- trans- TOKTIKOTNTO



Aviovtikog IoAvugpronog

Exxwnréc:
Initiator Class Formula or Example
1. Alkali metal suspensions Sodium in tetrahydrofuran or in liquid ammonia
2. Alkyl or aryllithium reagents nC,HoLi
3. Grignard reagents RMgX (R = alkyl or aryl,
X = halogen)
4. Aluminum alkyls AlR ,
5. Organic radical anions ‘ Na " (sodium
naphthalenide)

©

Allcock, H.R.; Lampe, F.W. Contemporary Polymer Chemistry, 2nd ed., Prentice Hall, Englewood Cliffs, 1990.

Movopepn: Xtvpévio, pebBaxkpovikog nedvieotépoc,
OKPLVAOVITPIAMO



Aviovtikog IoAvugpronog

IHewpopatikn Alookaoio:

Rubber
serum
cap

N

st Tetrahydrofuran L Manometer

CaH, or
LiAlIH,
Teflon-covered
magnetic stirrer bar

Allcock, H.R.; Lampe, F.W. Contemporary Polymer Chemistry, 2nd ed., Prentice Hall, Englewood Cliffs, 1990.



Aviovtikog IoAvuepropnog
Mnyaviepéc:
1.’Evapén
2. TIp60doc
3. Teppatiopdc

Zovtova Iolvpepn
"EAgyyoc popraxov Papovg Ko Katavop)g
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IHolvugpropnoc Metapopag Onaoag
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Allcock, H.R.; Lampe, F.W. Contemporary Polymer Chemistry, 2nd ed., Prentice Hall, Englewood Cliffs, 1990.



Koatwovtikog IHolvpugpropnog

Exxwnrec: _
Catalyst Class Example Formulas
1. Strong acids H,SO,
HCIO,
HCI
2. Lewis acids and their complexes BF,
BF,:0(C,H5),
BCl,
TiCl,
AlCI,
SnCl,
Movopep e #B
CH,—C, CH,=—=CH—CH=—CH, CH, (_\\
M
CH, H
/R or OR R or OR
© /s R
3 (| CH,=C 0=C_
| \H
H CH;,

Allcock, H.R.; Lampe, F.W. Contemporary Polymer Chemistry, 2nd ed., Prentice Hall, Englewood Cliffs, 1990.



Koatwovtikog IHolvpugpropnog

IHewpopatikn Alooikaocio

Mnyavieuog

1."Evapén

2. IIp6odog

3. MeTO.@Opa OPpOcTIKOTNTUS 0AVGIOUS GTO HOVOUEPES

4. Teppotiopnog



Z.ovtovog Kappokatiovrikog IloAvpugpiopnog
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2uykpron MeOoowv IloAvugpiopnov

Polymerization or
Synthesis Type Advantages Disadvantages

Condensation Large number of potential monomers Relatively low molecular weight and
broad molecular-weight distribution;
no stereo selectivity; slow; requires

heat
Free radical Large number of monomers Poor selectivity and no stereo control;
requires heat or radiation
Classical anionic Narrow-molecular-weight distribution; Limited number of monomers; requires
some stereo control; block low temperatures
copolymers accessible via “living”
polymers
Group transfer Living polymers and room-temperature Limited primarily to monomers with
reactions; allows polymerization of C—=0 or C=N units in side groups;
monomers with “sensitive” side groups limited stereo control
Classical cationic Molecular-weight control possible Molecular weights limited by chain

transfer; limited to olefins; cooling
required; sensitive to moisture
“Living” cationic Control of molecular weight possible;
narrow molecular-weight distribution;
allows block copolymer synthesis
Relatively insensitive to moisture

Allcock, H.R.; Lampe, F.W. Contemporary Polymer Chemistry, 2nd ed., Prentice Hall, Englewood Cliffs, 1990.



