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Abstract : Crosslinked poly(methyl methacrylate) particles from 24 to 8.1/m in diameter
were prepared by homogenized suspension polymerization. The effect of polymerization
parameters such as homogenizing speed, homogenizing time and stabilizer concentration
on the particle size were examined. Optical diffusion films were prepared with the
crosslinked poly{methyl methacrylate) particles. The effect of film thickness, particle size,
and particle size distribution on transmittance and haze of optical diffusion film was
examined. Transmittance of optical diffusion film increased with increasing particle size
and decreasing film thickness. Haze increased with increasing film thickness and
decreasing particle sizee. We also found the existence of an optimum ratio for optical
performance when the mixture of small particle and large particle was used.
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Fig. 1. Comparison of particle sizes of PMMA
and PS particles.
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Fig. 2. SEM micrographs of PMMA and PS particles prepared with the same homogenizing
speed.

Table 1. Comparison of Processability of Various Optical Diffusion Films

Wet thickness (um)

50 100 150 200
4.0 A X X x
Toluene 6.0 @] © O A
(g) 8.0 A O A x
10.0 x P\ A %
0.6/1 X O A X
PMMA 0.8/1 A © (@) X
/A-811 1/1 Pl ] A X
1.2/1 ad x x 5

- Crosslinked PMMA
- Particle size @ 2.4 m
- © ! Excellent, O : Good, & : Normal, x : Poor

- 335 -



Vol. 20, No. 4 (2003)

o2 Ao}, unix FEA BEeo| Azo] £
A A 83k

24 ym 2719 YAL AAE tad Eeu
YrietaBeolES Wt s Egsn ¥
So) S 24~49 m= welse A2y B
4 982 FAMxEnZez Bae Ang
Fig. 391 UehiQth #5398 2 slojzg =
e A%, B S TAZ 2 molA 49

Thickness : 49 Lm

Fig. 3. SEM micrographs of optical diffusion
films prepared with different film
thicknesses [particle size = 2.4 ym).
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Fig. 4. Effect of film thickness on optical
properties of optical diffusion film
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Dmcan(ﬂm) : 6.3

Drmean(pm) @ 81
Fig. 5. SEM micrographs of optical diffusion
film prepared with different particle
sizes [coating thickness= 49 um].
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100

70

Particle size (1)

E Transmittance (%)
Haze (%)

Fig. 6. Effect of particle size on optical
properties of optical diffusion film
[coating thickness= 49 m].

2.4 ym

6.3 um

8.1 um

Fig. 7. Schematic diagram of direct and
diffused light on different particle
sizes [coating thickness= 49 ym).
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Fig. 8. SEM micrographs of optical diffusion
films prepared with bimodal particles.

55 010
24/ 8. 11m

W Transmittance (%)
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Fig. 9. Effect of bimodal particles on optical
properties of optical diffusion film.
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Fig. 10. SEM micrographs of optical diffusion
film prepared with different
PMMA/PS ratios.
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Fig. 11. Effect of PS contents ratio on optical
properties of optical diffusion film.
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