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EE: ol 2 2ol AMTAAZ FAE poly(butyl acrylate)(PBA), polystyrene(PS) o8 AE thkdlt 5
2 E3tele] =2 80 7R ZEA EAEZ A ZETh olE YA heterocoagulation Zt o A7 9]

Fro IA SRR, AT H]E9] Sol23) Fol Alelo Ayt HFYEUIL, AREFE TEAR] ol Adaglol,
Ao #dst 249 B}t oAt vt WS o] 83t S0l PBASE ol PS WeYAlel ol
A A7 BedAE ARA o s Hrlsto g AekAel PBA/PS/SI BEAEES Axsl¢ith PBA/PS/SI EAEE=
25°C, 13.8 MPa, 105-9] 27X =P o2 712U 0H, 2 3L 5wi%e] Ae77t FA7be AJHe] A9, ukE
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Abstract: Baroplastic poly(butyl acrylate) (PBA)/polystyrene (PS) blends were prepared by mixing PBA and PS emul-
sions synthesized by cationic and anionic surfactant, respectively. Interestingly, the heterocoagulation of nanoparticles
have found to be affected strongly by emulsion concentration but the blends have been prepared with almost same com-
positions regardless of the amount of reactants. Utilizing this method, PBA/PS/Si hybrid nano-blends were prepared suc-
cessfully via electrostatic attraction forces between PBA, PS and silica nanoparticles. The hybrid nano-blend having 2
or 5 wt% of silica was then processed to a semi-transparent film at 25 °C under 13.8 MPa for 10 min, which showed
3.0 MPa of tensile strength and 25 MPa of elastic modulus. Therefore, the heterocoagulation technique can be used for
preparing baroplastics with uniform compositions of polymer and silica nanoparticles.
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Scheme 1. Preparation procedures for heterocoagulation between
PS, PBA and silica nanoparticles.

Table 1. Sizes and Molecular Weights of Polymer Nanoparticles

Average particle

Polymer Surfactant size(nm)”’ M,(kg/mol)’
PS1 SDS 72 355
PS2 TTAB 53 257
PBAI TTAB 55 433
PBA2 SDS 65 250

“Measured by particle size analyzer. *Determined by GPC relative to
polystyrene.
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Figure 1. Precipitation yield from blending between PS1 and PBA1
as a function of concentration after stirring for 1 h in H,O.
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Figure 2. Particle size changes during heterocoagulation between
PS1 and PBAI at a controlled concentration of 14.4 mg/mL.
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Table 2. Composition of Polymer Blend Prepared by Heterocoagulation

Feed(g) Composition, PBA/PS(wt%)
Blend system Yield(%)
PBAI PS1 DI water Calculated Observed”
Bl 10.9 7.3 1264 60/40 57/43 76
B2 7.3 7.3 1013 50/50 59/41 91
B3 4.9 7.3 847 40/60 54/46 62
B4 3.1 7.3 722 30/70 53/47 44
BS 1.8 7.3 632 20/80 54/46 29
“Concentration was adjusted to 14.4 mg/mL. *Calculated from 'H NMR.
Table 3. Composition for Hybridization of PBA/PS Blend with Silica
Feed(g) Composition, PBA/PS/Si(wt%)
Blend system Yield(%)
PBA2 PS2 Silica Calculated Observed”
H1 2.50 2.50 0.00 50/50/0 43/57/0 95
H2 2.40 2.50 0.10 48/50/2 49/49/2 93
H3 225 2.50 0.25 45/50/5 42/53/5 96
H4 1.50 2.50 1.00 30/50/20 19/57/24 98

“Calculated from 'H NMR and TGA.
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Figure 3. TGA traces of PBA2/PS2/Si hybrid materials in N, atmos-
phere.
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Figure 4. Pictures of polymer blends processed at 25 °C under
13.8 MPa for 10 min and cut as dogbone-shaped specimens from
Hl1(a); H2(b); H3(c); H4(d).
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Figure 5. SEM images of dried PBA/PS(a, H1) and processed
hybrid materials from H2(b); H3(c); H4(d).
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Figure 6. DSC thermograms of H3 molded at 25°C under

13.8 MPa for 10 min and TTAB-SDS complex.

Table 4. Mechanical Properties of Polymer Blends

Blend system* Young’s modulus Tensile strength Strain to break

(MPa) (MPa) (%)
H1 134 22 34.6
H2 13.6 3.1 63.7
H3 25.0 3.0 50.6

“Processed at 25 °C under 13.8 MPa for 10 min.
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