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2 9 :oladURUEL(AN) HASFAS T4 2231 FSIHET A FA3k A
$Z2AGNA PSS rdAe ). AN 5% (1.8~7.58mol/1), 279 FF(NaSCN,
KSCN, Ba(SCN),, NH,SCN, ZnCl,, Na,Se0;) % %= (10~60%), 425 (10~70T), A=)
A71(1,000~9,900)/cm?) & W3 Z}. B34 5o BAGe] HH-E= 50C, ARt 3
AlZroll A FL BAFEEE du, o]F BFAZ 50% 2] NaSCN| 3¢ v 22 $¢E=
2da)e T3edtd. Rp=0.0142[M]*5[1]% 4[S]* 52 exp(-1.33/RT).

ABSTRACT : Kinetics of solution photopolymerization of acrylonitrile(AN) with sensitizer, such
as NaSCN, KSCN, Ba(SCN),, NH,SCN, ZnCl, and Na,Se0;, were studied using UV crosslinker
at various monomer concentrations(1.8~7.58mol/1), sensitizer concentrations(10~60%), reac-
tion temperature(10~70 °C), energy intensities(1000~9900.J/cm?) at isothermal condition
under nitrogen atmosphere. Under the irradiation of high pressure mercury lamp(A=365nm)
High conversion and uniform molecular weight were obtained compare to thermal
polymerization at reaction temperature of 50 °C, reaction time of 3hr and 50% NaSCN with-
out any initiator. Their kinetic model was as follows : Rp=0.0142[M]% 82[1]0- 49[5]0- 52
exp(-1.33/RT).
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Sokota®= Azl SZAZ  bromine-pyridined
A3 3, Ghoshe} Motra!®= quinoline-bromine &
A3 4 methyl methacrylate(MMA) 9] ©td 35
& #hodek. ShimosakF5'e oz 7R F3HA
(NaSCN, KSCN, KSeCN, NaN;)& AH-838te 23
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Table 1. Experimental Condtions of AN Polymeri-

zation
Homopolymerization
Temperature 0~707C
Solvent aqueous solution
Monomer concentration | 1.890~7.581(mol/1)

Senstizer

Sensitizer concentration
Initiator
Light intensity

Reaction time

NaSCN, KSCN, NH,SCN,

Ba(SCN),, Zn(Cl,,
Na,Se0,

8.33~20.89(mol/1)

2000~9900( 4J/cmy)

3hr

9
1. Controller unit 7. Nitrogen cylinder
2. Mercury lamp 8. Flowmeter
3. Circulating water bath 9. Constant temperature water bath
4, Covering glass 10. Temperature controller
5. UV cell 11. UV cell compartment
6. Cooling fan 12. Recorder

Fig. 1. Schematic diagram of experiment apper-
aturs for photopolymerization.
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Fig. 2. UV absorption spectral changes of AN in
45% NaSCN with the various irradiation
time at 50°C (0, 20, 40, 50, 180min from top
to bottom with arrow).
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Fig. 3. Calibration curve for Absorbance vs.
polyacrylonitrile(PAN) obtained with 45%
NaSCN at 50°C.
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Fig. 4. Variation of conversion with different tem-
peratures and irradiation times.
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Fig. b. Effect of reaction temperature on
photopolymerization of AN.
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Fig. 6. Variation of conversion and M, with vari-
ous concentrations of NaSCN at 50C.

Table 2. Results of Photopolymerization of AN in
Various Solvents

Solvent Conversion(%)  M,x10*
NaSCN 78.0 4.87
KSCN 41.3 5.09
NH,SCN 30.2 2.81
Ba(SCN), 28.0 2.63
ZnCl, 16.4 3.17
Na,SeO, 0.0 -

A7} felale] THH LR ofo] Fh5 et

Table 25 AN ©d35He] AHE ezt
FERA Y FFE dolry] Hzted W% 50%, &
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NaSCN4l& o 4 gieh.

4. He|M BN
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w

L A7F 1808, FauA 9000p/cm, 273 A 3
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Fig. 8. Plot of log Rp vs. 1/T on 45% NaSCN-in-
duced photopolymerzation of AN.
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g. 7. IR spectrum of Polymer of AN photoinitiated by NaSCN.
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Table 3. Conversion and Molecular Weight of AN

Photopolymerization
Temperature Conversion A
NaSCN(%) M,, x107*
S (%)
10 44.1 8.49
45 30 60.5 5.21
50 69.9 4.27
70 73.0 3.24
10 52.7 6.58
50 30 67.0 3.82
50 78.0 4.87
70 82.6 2.97
10 55.5 5.91
55 30 70.0 2.48
50 81.4 3.90
70 85.0 2.03
10 58.3 5.29
60 30 72.9 2.19
50 84.7 3.62
70 884 1.82
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Fig. 9. Relationship between log R, and log [E]

([AN] = 3.79mol/], [NaSCN]=1.24 x
10mol/], T=50°C, time=180min).
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R, = k[M]e[TJA[S]r exp(-E/RT) (5)
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