3.1 (Fundamentals of Radiation Chemistry)(8)
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(electromagnetic radiation)
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lonization excitation
thermal energies



e > ¢ thermal
AB+ (unstable) (dissociate)
AB+ > A+ + B
A B (free radicals)
(rapidly)
AB e At + B + ¢

(thermal electron)
(excited molecule)

AB + €10 maq y AB

thermal

(dissociation)
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(capture)
AB + £ -eeeeeemeneee > AB
3.2 (7)
Excited Molecules ions
(Photochemistry)
Visible light
excited Photon
uv Excited
(excited
molecule) (Track) Exctied lonized
molecules
3.2.1 Excited Molucules

spectroscopic
Photochemistry
W Vis

A <vwws? * X
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lon
A > At + e~ ( (A+)* + ¢ )
1> A > A
A }
(
A
3.2.2 lonization
N
lonization
AAMWWW*, 1> A+ e~ vl (A+)F 4 oe~]
3.2.2.1 ion Recombination
+ e 1> A '
+ A > A* + A
, (Spontaneous

re-ionization)
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L O ) > M+ N
A* A**) oo >R * +
RT- + g e > R | Hot Radicals)
Complex
A-B* + @~ memmmmemeeees > c + D
s el Dissociation
ions (Excited polyatomic inos)
(At)* > M+ N
4 an ¥ +
(A") >R T 4
3.3 (3-6,20)

(active
species)
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CH CH, CH, CH,
R—¢ + H-—>MH-C+M-—>CH—¢—-CH-—-C
COOCH, COOCH COCH, COOCHS3
MA
13 (T EH
€s- ¢- @¢°c H %
COOCH, K<>E 3 COOCH,
CH CH CH lel-l3
CR2 - C CH—C +MA-—> R —C IH ¢
000CH3 100CH, Q000 n+l  ioocH,
MA
Polymethyl methacry ate (PMVA)
3.4 (Polymer)
N
} (Cross linking)
'} (Degradation) Cross linking
degradation
3.1 7 1 Crosslinked
2 Degradation
Polymer 1
(gel
point) (gelling
dose)

(sol)



3.1 (4)

Group 1
Cross-linking Polymer

Polyethylene
— CH2— ch2— ch2— CHe—
Polypropylene
— CH— CH— CH,— CH

Polystyrene
— CH,— CH— CH,— CH-

Polyacrylates
— CH2— CH— CH2— CH----
COOR COOR

Polyacrylamide
CHZ CH CH2 CH
CONH2 toNH 2

Polyvinyl chloride
CH, CH CH,
of |

Polyamides; Polyesters;
Polyvinylpyrolidone;

Natural rubber; Polysiloxanes
Polyvinyl alcohol;
Polyacroleine

lirty

Group 2
Degrading Polymer

Polyisobutylene
CH3 91
ch2z C ch2 C
ch3d ch3d
Poly-methylstyrene
3 CH3
— CH,----¢----CH,---C

Polymethacrylates

TH3 CH3
CHZ ¢ CH2 ¢
COOR COOR
Polymethacrylamide
CH, CH,
CH2 C CHz C
conh? conh?
Polyvinylidene chloride
Cl Cl
—-CH,—%—CH, ------ G-
| Cl

Cellulose and derivatives
Polytetrafluoroethylene
Polytrifluorochloroethylene
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3.5 7 Polymerization

. Radical Polymerization

monomer Vinyl monomers
Polymerization radical
Polymerization
1, 1? (Catalyst)
(initiator) Polymerization
(Catalyst) Polymer
17
Polymerization
2. Polymerization 17
19 radical
Polymerization
G-value radical
Styrene =
Vinylchloride 10
Methyl methacrylate 3-7
G-value monomer Polymer
Methyl methacrylate 2,000
Methyl acrylate 600
Styrene 1,000
Acrylonitrile 40,000
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. 17 (Polymerization
of Techincal interest)
(Takasaki Establishment) 19
Polymerization ethylene
? Polyethylene
radical
degree branching
polyethylene USA Polymerization
ethylene

Pilot scale 17
Polymerization trioxane
(Takasaki Establishment) (Crystalline)
trioxane (Crystalline)
(linear polymer) degree
Polymerization Trioxane
Polymerization trioxane
50°c Copolymerization
monomer Polymer

17 Polymerization  Vinyl chloride
1?7 1?7 Polymerization 1?7
(curing)
polymers (Prepolymers) polyesters
expoxy polymers acrylic polymer
diallyl phthalate (cure) monomer
() crosslinking agent 1?7 curing 1?
, 17 curing ? 1?
curing ,
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3.6 Degradation and Crosslinking

(Solid Polymer)

Polymer Crosslink degrade x 3.1
Polymer A. Chapiro 2
Polymer 1 Crosslink
Polymer 2 degrade Vinyl monomers
Vinyl Polymer
carbon (Main chain) hydrogen 1
Degradation Polymer
Polymer
cross-link degrade
] degradation Polymers Cross-link
Oxygen degrade
3.6.1 (PVC Crosslinking) (2)
(Crosslinking)
function group radiation
sensitizers

* 3.1 24
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PVC PVC
i /\/\'/'\_,.
T — AN AT P
n RADIATION
Cl MONOMER

LINEAR POLYMER WITH UNREACTED

PENDANT UNSATURATION

PVC
\ PVC
' "\
3 <
FINAL GEL RADICAL EARLY GEL LOW IN PVC
3.1 PVC
3.6.2 ?



?Ha 15
—<\CH2 ——-Too -€>CHZ —C¢+02 — —<}
COOCH,

n (Loch3

CH CH
CH—Q0XO  -CH2- coo + MA
COOCH3 0000,

C‘“a THG
GH, — ?oo -%)CH2~—OOO'
UUUHS JLLL}B



	บทที่ 3 รังสีเคมี
	3.1 รังสีเคมีพื้นฐาน
	3.2 ผลของรังสีต่อโมเลกุล
	3.3 ผลของรังสีที่มีต่อโมโนเมอร์
	3.4 ผลของรังสีที่มีต่อโพลีเมอร์ที่เกิดการครอสลิงก์ขึ้น
	3.5 ปฏิกิริยา Polymerization
	3.6 Degradation and Crosslinking


