
REFERENCES

Ajji, A. and Utracki, L.A. (1996) Interphase and compatibilization of polymer 
blends. Polymer Engineering and Science. 36(12), 1574-1585.

Brown, ร. (2003) Reactive compatibilization of polymer blends. In Utracki, L. 
Polymer Blends Handbook Netherlands: Kluwer Academic, (pp. 339-415).

Butzbach, G.D. and Wendorff, J.H. (1991) Polycarbonate-poly(methyl methacrylate) 
blends: the role of molecular interactions on miscibility and
antiplasticization. Polymer. 32(7), 1155-1 159.

Dias, M.L. and Fernandes, M.J.A. (2000) Processing behavior of 
polycarbonate/functionalized-ethylene copolymer blends. Polymer 
Engineering and Science, 40(12), 2482-2488.

Dixit, M. and Sharma, K. (2009) Mechanical and thermal transport properties of 
PMMA/PC and PMMA/PS blends. National Conference of Thermophysical 
Properties Baroda: American Institute of Physics, (pp. 19-26).

Dixit, M., Mathur, V., Gupta, ร., Baboo, M., Sharma, K„ and Saxena, N.s. (2009) 
Morphology, miscibility and mechanical properties of PMMA/PC blends. 
Phase Transitions: A Multinational Journal, 82(12), 866-878.

Feldman, D. (2005) Polyblend compatibilization. Journal of Macromolecular 
Science, Part A: Pure and Applied Chemistry. 42(5), 587-605.

Hara, M. and Sauer, J.A. (1998) Ionomer blends: morphology and mechanical 
properties. Korean Journal of Chemical Engineering, 15(4), 353-361.

Ignatov, V.N. (1996) Reactive blending of commercial PET and PC with freshly 
added catalysts. Polymer, 37(26), 5883-5887.

Inpota, T. (2010) Development of plastic engineering PC/PET alloys. M.s. thesis, 
The Petroleum and Petrochemical College, Chulalongkom University, 
Bangkok, Thailand.

Jackson, W.J., Jr. and Caldwell, J.R. (1967) Antiplasticization. II. Characteristics of 
Antiplasticizers. Journal of Applied Polymer Science, 11,211-226.

Kalfoglou, N.K., Skafidas, D.s. and Sotiropoulou, D.D. (1994) Compatibilization of 
blends of polyethylene terephthalate) and linear low density polyethylene



128

with the ionomer of poly(ethylene-co-methacrylic acid). Polymer. 35(17), 
3624-3630.

Khowanit, M. (2011) Development of plastic engineering PC/PLA alloys. M.s. 
thesis, The Petroleum and Petrochemical College, Chulalongkorn 
University, Bangkok, Thailand.

Kim, M.H., Kim, J.H., Kim, C.K., Kang, Y.S., Park, H.c. and Won, J.o. (1999) 
Control of phase seperation behaviour of PC/PMMA blends and their 
application to the gas seperation membranes. Journal of Polymer Science 
Part B: Polymer Physics, 37(21), 2950-2959.

Koning, c., Duin, M.V., Pagnoulle, c . and Jerome, R. (1998) Strategies for 
compatibilization of polymer blends. Progress in Polymer Science. 23, 707- 
757.

Lee, W.H. (1993) Toughened polymers. In Folkes, M.J. and Hope, p.s. Polymer 
Blends and Alloys London: Blackie Academic & Professional, (pp. 163- 
194).

Liu, N.c. and Huang, H. (2001) Types of reactive polymers used in blending. In 
Baker พ. S.-H., Reactive Polymer Blending Wien: Hanser. (pp. 14-41).

Mascia, L. and Valenza, A. (1995) Reactive dual-component compatibilizers for 
polycarbonate/high-density polyethylene blends. Advances in Polymer 
Technology. 14(4), 327-335.

Mekhilef, N., Kadi. A.A. and Ajji, A. (1992) Blends of modified polycarbonate and 
high desity polyethylene. Polymer Engineering and Science. 32(13), 894- 
902.

Montaudo, G., Puglisi, c . and Samperi, F. (1998) Chemical reactions occurring in 
thermal treatment of PC/PMMA blends. Journal of Polymer Science Part A: 
Polymer Chemistry, 36( 11 ), 1873-1884.

Penco, M., Sartore, L., Sciucca, S.D., Landro, L.D. and D'Amore, A. (2007) 
PMMA/PC blends: Effect of mixing conditions. Macromolecular Symposia. 
247, 252-259.

Poomalai, P., Varghese, T.o. and Siddaramaiah (2009) Ethylene methacrylate 
(EMA) co-polymer toughened polymethyl methacrylate blends: physico-



129

mechanical, optical, thermal and chemical properties. Polymer-Plastics 
Technology and Engineering. 48(9), 958-965.

Retolaza, A., Eguiazâbal, J.I. and Nazâbal, J. (2002) A lithium ionomer of 
poly(ethylene-co-methacrylic acid) copolymer as compatibilizer for blends 
of polyethylene terephthalate) and high density polyethylene. Polymer 
Engineering and Science, 42(11), 2072-2083.

Singh, A.K., Mishra, R.K., Prakash, R., Maiti, p., Singh, A.K. and Pandey, D. (2010) 
Specific interactions in partially miscible polycarbonate (PC)/poly(methyl 
methacrylate) (PMMA) blends. Chemical Physics Letters, 486, 32-36.

Singh, A.K., Prakash, R. and Pandey, D. (2011) Reactive compatibilization of 
polycarbonate and poly(methyl methacrylate) in the presence of a novel 
transesterification catalyst SnCl2.2H20. The Journal of Physical Chemistry 
B, 115, 1601-1607.

Utracki, L.A. (2003) Introduction to polymer blends. In Utracki L.A., Polymer 
Blends Handbook (pp. 1-122). Netherlands: Kluwer Academic.

Vesely, D. (1993) Practical techniques for studying blend microstructure. In Folkes,
M.J. and Hope, p.s. Polymer Blends and Alloys London: Blackie Academic 
& Professional, (pp. 103-125).

Woo, E.M. and รน, c .c . (1996) Phase micro-heterogeneity in bisphenol-A 
polycarbonate/poly(methyl methacrylate) blends. Polymer. 37(18), 4111- 
4118.

Zhang, H., Weiss, R.A., Kuder, J.E. and Cangiano, D. (2000) Reactive 
compatibilization of blends containing liquid crystalline polymers. Polymer, 
41,3069-3082.

Zhang, X., Li, Y., Han, L., Han, c., Xu, K., Zhou, c., Zhang, M. and Dong, L. 
(2013) Improvement in toughness and crystallization of poly(l-lactic acid) 
by melt blending with ethylene/ methyl acrylate/glycidyl methacrylate 
terpolymer. Polymer Engineering and Science, (in press).



APPENDICES

Appendix A Uncompatibilized PC/PMMA Alloys

Table A1 The processing condition of twin screw extruder for uncompatibilized 
PC/PMMA alloys

Temperature (°C) Screw
Formulas Z1 Z2 Z3 Z4 Z5 Z6 Z7 Z8 Z9 Die speed

(rpm)
PC90 255 260 270 265 265 265 270 270 270 270 20
PC80 245 250 260 255 255 255 260 260 260 260 20
PC70 240 245 255 250 250 250 255 255 255 255 20
PC60 230 235 245 240 240 240 245 245 245 245 20
PC50 225 230 240 235 235 235 240 240 240 240 20
PC10 100 225 235 240 245 245 245 250 250 250 20
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Table A2 The processing condition of injection molding for PC, PMMA and
uncompatibilized PC/PMMA alloys

Formulas
Temperature (°C) Injection

■ ''ท, 1 i
Zl Z2 Z3 Z4 nozzle Pressure 

(kg/cnr) (°C)

PC 245 250 255 260 265 1200 110
PC90 245 250 255 260 265 1200 70
PC80 240 245 250 255 260 1200 70
PC70 240 240 245 250 255 1200 70
PC60 235 235 240 240 245 1200 70
PC50 230 230 235 240 240 1200 70

PMMA 200 210 220 225 230 1220 60

Table A3 The Melt Flow Index of PC, PMMA and uncompatibilized PC/PMMA alloys

Formulas MF1 (g/IOmin)
PC 3.03±0.01

PC90 3.43±0.03
PC80 3.70±0.14
PC70 3.82±0.38
PC60 6.88±0.10
PC50 6.07±0.18

PMMA 7.44±0.43
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Table A4 DSC results of PC, PMMA and uncompatibilized PC/PMMA alloys

Formulas T„.|>( (๐c ) T „ i»mmv(°C )
PC 139.1

PC90 133.0 -

PC80 129.4 -

PC70 130.8 107.8
PC60 132.0 109.9
PC50 139.3 112.3

PMMA - 107.1

Table A5 TGA results o f PC, PMMA and uncompatibilized PC/PMMA alloys

Formulas Til (°C) Weight loss (%)
PC 504.5 78.9

PC90 374.8 85.8
PC80 357.5 88.3
PC70 362.7 86.0
PC60 361.0 87.0
PC50 359.8 89.9

PMMA 356.5 98.8
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Table A6 DMA results of PC, PMMA and uncompatibilized PC/PMMA alloys

Formulas Tjj.rc ( ° C ) 1 m.PM U \  (°C)
PC 1 5 6 . 6 -

PC90 1 5 3 . 6 -

PC80 1 5 5 . 6 -

PC70 1 5 5 . 6

PC60 1 5 3 . 2

PC50 1 5 2 . 9

PMMA - 1 2 4 . 7

Table A7 Tensile testing results of PC, PMMA and uncompatibilized PC/PMMA alloys

Form lilas Tensile Strength 
at yield (MPa)

elongation at 
yield
(%)

Modulus
(MPa)

PC 62.0±0.34 6.4±0.07 2573±208
PC90 69.3±0.37 6.8±0.09 3158±83
PC80 71.0t0.34 8.5±2.35 2565±224
PC70 72.7±0.72 6.7±0.11 2725Ü46
PC60 75.8±0.44 6.5±0.08 3052±310
PC50 75.6±0.86 6.4±0.11 2981±63

PMMA 68.7±5.47 3.3±0.64 4352±325
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Table A8 Flexural testing results of PC, PMMA and uncompatibilized PC/PMMA 
alloys

Formulas Flexural Strength 
(MPa)

Flexural Modulus 
(MPa)

PC 93.4±0.50 2483i24
PC90 95.8±4.33 247l i 162
PC80 104.4il.26 2744i48
PC70 104.7±0.90 2750i42
PC60 108.2i0.88 2839i26
PC50 108.5±2.17 2847i80

PMMA 85.6il3.20 2492i237

Table A9 Notched izod impact testing results of PC, PMMA and uncompatibilized 
PC/PMMA alloys

Formulas Notched Izod Impact Strength (kJ/m2)
PC 80.56il.85

PC90 24.78i0.88
PC80 14.04il.85
PC70 10.02i0.79
PC60 6.86Ü.06
PC50 6.70i0.54

PMMA 5.08i0.38
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Appendix B PC/PMMA Alloys with EMAA

Table B1 The processing condition of twin screw extruder for PC/PMMA alloys with 
EMAA

Temperature (°C) Screw
Formulas Zl Z2 Z3 Z4 Z5 Z6 Z7 Z8 Z9 Die speed

(rpm)
PC80EMAA0.5 245 250 260 255 255 255 260 260 260 260 20
PC80EMAA1 245 250 260 255 255 255 260 260 260 260 20
PC80EMAA1.5 245 250 260 255 255 255 260 260 260 260 20
PC50EMAA0.5 225 230 240 235 235 235 240 240 240 240 20
PC50EMAA1 225 230 240 235 235 235 240 240 240 240 20
PC50EMAA1.5 225 230 240 235 235 235 240 240 240 240 20

Table B2 The processing condition of injection molding for PC/PMMA alloys with 
EMAA

Form ulas
Temperature (°C) Injection

1 Z2 Z3 Z4 nozzle Pressure
(kg/cm2) <°C)

PC80EMAA0.5 240 245 250 255 260 1200 70
PC80EMAA1 240 245 250 255 260 1200 70
PC80EMAA1.5 240 245 250 255 260 1200 70
PC50EMAA0.5 230 230 235 240 240 1200 70
PC50EMAA1 230 230 235 240 240 1200 70
PC50EMAA1.5 230 230 235 240 240 1200 70
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Table B3 Melt Flow Index of PC/PMMA alloys with EMAA

Formulas MKI (g/10min)
PC 3.03±0.01
PC80 3.70±0.14
PC80EMAA0.5 11.47±0.81
PC80EMAA1 15.30±0.66
PC80EMAA1.5 18.74±0.21
PC50 6.07±0.18
PC50EMAA0.5 6.72±0.18
PC50EMAA1 9.69±0.69
PC50EMAA1.5 8.89±0.53
PMMA 7.44±0.43

Table B4 DSC results of PC/PMMA alloys with EMAA

Formulas Tb.1.( (°C) r K.i>MM \ ( ๐C) T«. Jillm (๐C)
PC 139.1 - -

PC80 - - 129.4
PC80EMAA0.5 - - 121.6
PC80EMAA1 - - 99.6
PC80EMAA1.5 - - 104.0
PC50 - - 139.3, 112.3
PC50EMAA0.5 - - 94.9
PC50EMAA1 - - 82.9
PC50EMAA1.5 - - 94.4
PMMA - 107.1 -



137

Table B5 TGA results of PC/PMMA alloys with EMAA

Formulas T(| (°C) Weight loss (%)
PC 504.5 78.9
PC80 357.5 88.3
PC80EMAA0.5 358.6 85.4
PC80EMAA1 347.4 88.6
PC80EMAA1.5 353.0 90.5
PC50 359.8 89.9
PC50EMAA0.5 336.1 97.3
PC50EMAA1 332.6 98.4
PC50EMAA1.5 331.9 98.1
PMMA 356.5 98.8

Table B6 DMA results of PC/PMMA alloys with EMAA

Form น las Tb.(°C)
PC 156.6
PC80 156.6
PC80EMAA0.5 154.7
PC80EMAA1 150.4
PC80EMAA1.5 154.3
PC50 152.9
PC50EMAA0.5 150.6
PC50EMAA1 150.9
PC50EMAA1.5 149.9
PMMA 107.1
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Table B7 Tensile testing results of PC/PMMA alloys with EM A A

Formulas Tensile Strength 
at yield (MPa)

Elongation at 
yield
(%)

Modulus
(MPa)

PC 62.0±0.34 6.4±0.07 2573±208
PC80 70.9±0.30 7.4±0.95 2615±224
PC80EMAA0.5 70.4±0.25 6.7±0.15 2625Ü65
PC80EMAA1 69.8±0.27 6.6±0.07 275Ü123
PC80EMAA1.5 68.6±0.30 6.6±0.07 2574±75
PC50 75.6±0.86 6.4±0.11 2981±63
PC50EMAA0.5 78.3il.76 6.5±0.13 3354±735
PC50EMAA1 78.0±2.16 6.5±0.09 3805±681
PC50EMAA1.5 76.2±2.03 6.0±0.98 3067±304
PMMA 68.7±5.47 3.3±0.64 4352±325
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Table B8 Fluxural testing results of PC/PMMA alloys with EMAA

Formulas Flexural Strength 
(MPa)

Flexural Modulus 
(MPa)

PC 93.4±0.50 2483i24
PC80 104.4il.26 2744i48
PC80EMAA0.5 108.5il.05 2704i35
PC80EMAA1 106.8i0.82 271Ü52
PC80EMAA1.5 105.9il.23 2679i59
PC50 108.5i2.17 2847i80
PC50EMAA0.5 111.6i0.89 2884i26
PC50EMAA1 111.0i0.65 2872i38
PC50EMAA1.5 108.8i0.75 2837Ü4
PMMA 85.6il3.20 2492i237
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Table B9 Notched izod impact testing results of PC/PMMA alloys with EMAA

Formulas Notched Izod Impact Strength (k.J/m2)
PC 80.56il.85
PC80 14.77±0.66
PC80EMAA0.5 7.64i0.72
PC80EMAA1 l l .7 3 il.7 0
PC80EMAA1.5 10.53i0.42
PC50 6.70i0.54
PC50EMAA0.5 6.92i0.67
PC50EMAA1 6.7U0.45
PC50EMAA1.5 6.42i0.36
PMMA 5.08i0.38
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Appendix c  PC/PMMA Alloys with EMA

Table C l The processing condition of twin screw extruder for PC/PMMA alloys with 
EMA

Temperature (°C) Screw
Form 11 las Zl Z2 Z3 Z4 Z5 Z6 Z7 Z8 Z9 Die 1 speed

1(rpm)
PC80EMA1 245 250 260 255 255 255 260 260 260 260 20
PC80EMA5 245 250 260 255 255 255 260 260 260 260 20
PC50EMA1 225 230 240 235 235 235 240 240 240 240 20
PC50EMA5 225 230 240 235 235 235 240 240 240 240 20

Table C2 The processing condition of injection molding for PC/PMMA alloys with 
EMA

Form u las
Temperature (°C) injection1 Z2 Z3 Z4 nozzle Pressure

(kg/em2) (๐ C)

PC80EMA1 240 245 250 255 260 1200 70
PC80EMA5 240 245 250 255 260 1200 70
PC50EMA1 230 230 235 240 240 1200 70
PC50EMA5 230 230 235 240 240 1200 70
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Table C3 Melt Flow Index of PC/PMMA alloys with EM A

Formulas Mi l (g/lOiilin)
PC 3.03±0.01
PC80 3.70±0.14
PC80EMA1 3.79±0.10
PC80EMA5 3.7U0.09
PC 50 6.07±0.18
PC50EMA1 5.03±0.09
PC50EMA5 5.92±0.12
PMMA 7.44±0.43

Table C4 DSC results of PC/PMMA alloys with EMA

Formulas T .,P (  ( ๐c ) I îî.l’MM \ (°( ) ใ ".alloy (๐C )
PC 139.1 - -

PC80 - - 129.4
PC80EMA1 - - 134.1
PC80EMA5 - - 131.9
PC50 - - 139.3,112.3
PC50EMA1 - - 140.6, 114.2
PC50EMA5 - - 137.3, 109.4
PMMA - 107.1 -
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Table C5 TGA results of PC/PMMA alloys with EMA

Formulas T(| (°C) Weight loss (%)
PC 504.5 78.9
PC80 357.5 88.3
PC80EMA1 369.7 83.2
PC80EMA5 375.0 84.7
PC50 359.8 89.9
PC50EMA1 354.1 94.4
PC50EMA5 354.5 93.4
PMMA 356.5 98.8

Table C6 DMA results of PC/PMMA alloys with EMA

Formulas Tu,(°C)
PC 156.6
PC80 156.6
PC80EMA1 154.7
PC80EMA5 158.8
PC50 152.9
PC50EMA1 155.7
PC50EMA5 156.0
PMMA 107.1
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Table C l  Tensile testing results of PC/PMMA alloys with EM A

Formulas Tensile Strength 
at yield (MPa)

Elongation at 
yield
(%)

Modulus
(MPa)

PC 62.0±0.34 6.4i0.07 2573i208
PC80 70.9±0.30 7.4i0.95 2615i224
PC80EMA1 69.li0 .26 6.7i0.12 2433Ü06
PC80EMA5 72.2±0.30 7.0i0.15 2458i99
PC50 75.6±0.86 6.4i0.11 2981±63
PC50EMA1 76.0i0.23 6.5i0.15 2840Ü40
PC50EMA5 70.6i0.25 6.7i0.11 2532i79
PMMA 68.7i5.47 3.3i0.64 4352i325

Table C8 Fluxural testing results of PC/PMMA alloys with EM A

Form ulas Flexural Strength 
(MPa)

Flexural Modulus 
(MPa)

PC 93.4i0.50 2483i24
PC80 104.4il.26 2744i48
PC80EMA1 97.7i0.86 2620i35
PC80EMA5 90.6i0.67 2397i22
PC50 108.5i2.17 2847i80
PC50EMA1 106.7il.28 2882i47
PC50EMA5 100.li0.91 2777i29
PMMA 85.6il3.20 2492i237
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Table C9 Notched izod impact testing results of PC/PMMA alloys with EM A

Form ulas Notched Izod Impact Strength (k.l/nr)
PC 80.56il.85
PC80 14.77±0.66
PC80EMG1 22.63il.46
PC80EMG3 77.23i2.96
PC50 6.70i0.54
PC50EMA1 7.55i0.38
PC50EMA5 7.57i0.55
PMMA 5.08i0.38
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Appendix D PC/PMMA Alloys with EMG

Table D1 The processing condition of twin screw extruder for PC/PMMA alloys with 
EMG

Temperature (°c ) Screw
Formulas Zl Z2 Z3 Z4 Z5 Z6 Z7 Z8 Z9 Die speed

(rpm)
PC80EMG1 245 250 260 255 255 255 260 260 260 260 20
PC80EMG3 245 250 260 255 255 255 260 260 260 260 20
PC50EMG1 225 230 240 235 235 235 240 240 240 240 20
PC50EMG3 225 230 240 235 235 235 240 240 240 240 20

Table D2 The processing condition of injection molding for PC/PMMA alloys with 
EMG

Formulas
Temperature (°C) Injection

1 Z2 Z3 Z4 nozzle Pressure
(kg/cm2) (°C)

PC80EMG1 240 245 250 255 260 1200 70
PC80EMG3 240 245 250 255 260 1200 70
PC50EMG1 230 230 235 240 240 1200 70
PC50EMG3 230 230 235 240 240 1200 70
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Table D3 Melt Flow Index of PC/PMMA alloys with EMG

Formulas .VIFI (ร/!0ท)in)
PC 3.03±0.01
PC80 3.70±0.14
PC80EMG1 3.33±0.01
PC80EMG3 3.35±0.01
PC50 6.07±0.18
PC50EMG1 5.06±0.02
PC50EMG3 5.29±0.01
PMMA 7.44±0.43

Table D4 DSC results of PC/PMMA alloys with EMG

Formulas TU.|>( (°C) I g,PMM V(°C) I !>. illlm (°C)
PC 139.1 - -

PC80 - 129.4
PC80EMG1 - 132.4
PC80EMG3 - 134.9
PC50 - 139.3, 112.3
PC50EMG1 - 130.7, 106.3
PC50EMG3 - 130.0, 108.7
PMMA 107.1 -
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Table D5 TGA results of PC/PMMA alloys with EMG

Form 11 las T,| (°C) Weight loss (%)
PC 504.5 78.9
PC80 357.5 88.3
PC80EMG1 364.7 84.4
PC80EMG3 371.4 83.3
PC50 359.8 89.9
PC50EMG1 361.1 90.8
PC50EMG3 358.9 90.3
PMMA 356.5 98.8

Table D6 DMA results of PC/PMMA alloys with EMG

Formulas T,,.(๐ C)
PC 156.6
PC80 156.6
PC80EMG1 157.7
PC80EMG3 154.5
PC50 152.9
PC50EMG1 156.6
PC50EMG3 155.6
PMMA 107.1



149

Table D7 Tensile testing results of PC/PMMA alloys with EMG

Form ulas Tensile Strength 
at yield (MPa)

Elongation at 
yield
(%)

Modulus
(MPa)

PC 62.0±0.34 6.4±0.07 2573±208
PC80 70.9±0.30 7.4±0.95 2615±224
PC80EMG1 69.6±0.31 7.0±0.11 2454±148
PC80EMG3 65.8±0.31 6.9±0.11 2318±107
PC50 75.6±0.86 6.4±0.11 2981±63
PC50EMG1 76.0±0.30 6.7±0.09 2891±95
PC50EMG3 72.6±0.31 6.7±0.09 2694±121
PMMA 68.7±5.47 3.3±0.64 4352±325

Table D8 Fluxural testing results of PC/PMMA alloys with EMG

Formulas Flexural Strength 
(MPa)

Flexural Modulus 
(MPa)

PC 93.4±0.50 2483±24
PC80 104.4±1.26 2744±48
PC80EMG1 102.7±1.11 2660±21
PC80EMG3 94.7±0.96 2377±40
PC50 108.5±2.17 2847±80
PC50EMG1 111.2±1.24 2794±39
PC50EMG3 106.5±1.01 2705±29
PMMA 85.6±13.20 2492±237
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Table D9 Notched izod impact testing results o f PC/PMMA alloys with EMG

Form 11 las Notched I/.od Impact Strength (k.J/nr)
PC 80.56il.85
PC80 14.77i0.66
PC80EMG1 89.40i6.02
PC80EMG3 67.5i4.05
PC50 6.70i0.54
PC50EMG1 8.38i0.79
PC50EMG3 9.32i0.90
PMMA 5.08i0.38
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Appendix E PC/PMMA Alloys with EMAA(Zn)

Table E l The processing condition of twin screw extruder for PC/PMMA alloys with 
EMAA(Zn)

Temperature (๐c ) Screw
Formulas Z1 Z2 Z3 Z4 Z5 Z6 Z7 Z8 Z9 Die speed

(rpm)
P C 8 0E M A A (Z n )0 .5 245 250 260 255 255 255 260 260 260 260 20
P C 8 0 E M A A (Z n )l 245 250 2 60 255 255 255 260 260 260 260 20
P C 8 0 E M A A (Z n )l .5 245 250 260 255 255 255 260 260 260 260 20
P C 5 0E M A A (Z n )0 .5 225 230 240 235 235 235 240 240 240 240 20
P C 5 0 E M A A (Z n )l 225 230 240 235 235 235 240 2 4 0 240 240 20
P C 5 0 E M A A (Z n )t.5 225 230 240 235 235 235 240 240 240 240 20

Table E2 The processing condition of injection molding for PC/PMMA alloys with 
EMAA(Zn)

Formulas
Temperature (°C) Injection T

I t

Z2 Z3 Z4 nozzle Pressure
(kg/enr) (๐c )

PC80EMAA(Zn)0.5 240 245 250 255 260 1200 70
PC80EMAA(Zn)l 240 245 250 255 260 1200 70
PC80EMAA(Zn)1.5 240 245 250 255 260 1200 70
PC50EMAA(Zn)0.5 230 230 235 240 240 1200 70
PC50EMAA(Zn)l 230 230 235 240 240 1200 70
PC50EMAA(Zn)1.5 230 230 235 240 240 1200 70
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Table E3 Melt Flow Index of PC/PMMA alloys with EMAA(Zn)

F o rm  11 las M FI (o /lO m in)
PC 3.03±0.01
PC80 3.70±0.14
PC80EMAA(Zn)0.5 3.70±0.01
PC80EM AA(Zn) 1 3.90±0.04
PC80EMAA(Zn)1.5 3.90±0.01
PC50 6.07±0.18
PC50EMAA(Zn)0.5 5.40±0.01
PC50EMAA(Zn)l 5.20±0.01
PC50EMAA(Zn)l .5 5.50 ±0.02
PMMA 7.44±0.43

Table E4 DSC results of PC/PMMA alloys with EMAA(Zn)

Form ulas (°C) Tcj.i'MM \ (°C) T.,. 1,,,,,v(°C)
PC 139.1 - -

PC80 - - 129.4
PC80EMAA(Zn)0.5 - - 128.3
PC80EMAA(Zn)l - - 134.6
PC80EMAA(Zn)1.5 - - 133.3
PC50 - - 139.3, 112.3
PC50EMAA(Zn)0.5 - - 131.5, 107.8
PC50EM A A(Zn) 1 - - 130.3, 108.8
PC50EMAA(Zn)1.5 - - 133.8, 110.5
PMMA - 107.1 -
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Table E5 TGA results of PC/PMMA alloys with EMAA(Zn)

Form 11 las T„ (°C) Weight loss (%)
PC 504.5 78.9
PC80 357.5 88.3
PC80EMAA(Zn)0.5 373.4 85.3
PC80EMAA(Zn)l 367.3 83.7
PC80EMAA(Zn)1.5 376.2 86.0
PC50 359.8 89.9
PC50EMAA(Zn)0.5 359.6 91.8
PC50EM AA(Zn) 1 359.3 93.3
PC50EMAA(Zn)1.5 358.3 95.7
PMMA 356.5 98.8

Table E6 DMA results of PC/PMMA alloys with EMAA(Zn)

Formulas Tb,(°C)
PC 156.6
PC80 156.6
PC80EMAA(Zn)0.5 154.0
PC80EMAA(Zn)l 155.3
PC80EMAA(Zn)1.5 155.4
PC 50 152.9
PC50EMAA0.5 154.2
PC50EMAA1 152.5
PC50EMAA1.5 152.0
PMMA 107.1
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Table E7 Tensile testing results of PC/PMMA alloys with EMAA(Zn)

Formulas Tensile Strength 
at yield (MPa)

Elongation at yield
(%)

Modulus
(MPa)

PC 62.0±0.34 6.4i0.07 2573i208
PC80 70.9±0.30 7.4±0.95 2615i224
PC80EMAA(Zn)0.5 69.8±0.31 7.0±0.10 2572i74
PC80EMAA(Zn)l 69.4±0.40 7.0±0.09 2498Ü16
PC80EM AA(Zn) 1.5 68.7±0.27 7.0±0.27 2446Ü02
PC50 75.6i0.86 6.4i0.11 2981±63
PC50EMAA(Zn)0.5 76.7i0.75 6.8±0.12 2998i306
PC50EM AA(Zn) 1 76.4±0.29 6.7±0.08 2846i70
PC50EMAA(Zn)1.5 76.li0.21 6.8i0.17 2826±71
PMMA 68.7i5.47 3.3i0.64 4352i325
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Table E8 Fluxural testing results of PC/PMMA alloys with EMAA(Zn)

Formulas Flexural Strength 
(MPa)

Flexural Modulus 
(MPa)

PC 93.4±0.50 2483i24
PC80 104.4il.26 2744i48
PC80EMAA(Zn)0.5 101 .lil.72 2654i22
PC80EMAA(Zn)l 100.6il.97 2664i26
PC80EMAA(Zn)1.5 101.2il.64 2660i25
PC50 108.5±2.17 2847i80
PC50EMAA(Zn)0.5 110.6il.98 2872i39
PC50EMAA(Zn)l 110.9i2.09 2863i40
PC50EMAA(Zn)l .5 108.4il.60 2718i60
PMMA 85.6il3.20 2492i237
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Table E9 Notched izod impact testing results of PC/PMMA alloys with EMAA(Zn)

Formulas Notched Izod Impact Strength (k.I/m2)
PC 80.56±1.85
PC80 14.77±0.66
PC80EMAA(Zn)0.5 15.91i2.10
PC80EMAA(Zn) 1 47.03i31.72
PC80EMA A(Zn) 1.5 29.11i26.36
PC50 6.70i0.54
PC50EMAA(Zn)0.5 8.40i0.75
PC50EMAA(Zn)l 8.20i0.79
PC50EMAA(Zn)l .5 7.79i 0.42
PMMA 5.08i0.38
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Appendix F PC/PMMA Alloys with SMACA

Table FI The processing condition of twin screw extruder for PC/PMMA alloys with 
SMACA

T e m p e r a t u r e  ( ° C ) S c r e w
F o r m u l a s Z1 Z2 Z3 Z4 Z5 Z6 Z7 Z8 Z9 Die s p e e d

( r p m )
P C 80S M  A C  A 0 .025 245 250 260 255 255 255 260 260 260 260 20
P C 80S M A C A 0.0 5 245 250 260 255 255 255 260 260 260 260 20
P C 8 0S M A C A 0.0 7 5 245 250 260 255 255 255 260 260 260 260 20
P C 5 0S M A C A 0.02 5 225 230 240 235 235 235 240 240 240 240 20
P C 50S M A C A 0.0 5 225 230 240 235 235 235 240 240 240 240 20
P C 5 0S M A C A 0.0 7 5 225 230 240 235 235 235 240 240 240 240 20

Table F2 The processing condition of injection molding for PC/PMMA alloys with 
SMACA

Formulas
Temperature (°C) InjectionL Z2 Z3 Z4 nozzle Pressure 

(kg/cm2) (๐C)

PC80SMACA0.025 240 245 250 255 260 1200 70
PC80SMACA0.05 240 245 250 255 260 1200 70
PC80SMACA0.075 240 245 250 255 260 1200 70
PC50SMACA0.025 230 230 235 240 240 1200 70
PC50SMACA0.05 230 230 235 240 240 1200 70
PC50SMACA0.075 230 230 235 240 240 1200 70
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Table F3 Melt Flow Index of PC/PMMA alloys with SMACA

Formulas MF1 (g/10min)
PC 3.03±0.01
PC80 3.70±0.14
PC80SMACA0.025 11.40±0.36
PC80SMACA0.05 5.10±0.04
PC80SMACA0.075 6.40±0.12
PC50 6.07±0.18
PC50SMACA0.025 5.30±0.03
PC50SMACA0.05 6.0±0.08
PC50SMACA0.075 6.70 ±0.08
PMMA 7.44±0.43

Table F4 DSC results of PC/PMMA alloys with SMACA

F o rm u la s Tg.i>< (°C ) 1 ".I’M M \ ( ° ๑ I ". Hii.n (°C )
P C 139.1 - -

P C 80 - - 129.4
P C 8 0 S M A C A 0 .0 2 5 - - 129.0
P C 8 0 S M A C A 0 .0 5 - - 132.6
P C 8 0 S M A C A 0 .0 7 5 - - 127.0
P C 5 0 - - 139.3 , 112.3
P C 5 0 S M A C A 0 .0 2 5 - - 136.2 , 110.3
P C 5 0 S M A C A 0 .0 5 - - 131.2 , 107.4
P C 5 0 S M A C A 0 .0 7 5 - - 125.4 , 102.4
P M M A - 107.1 -
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Table F5 TGA results of PC/PMMA alloys with SMACA

Formulas T(| (°C) Weight loss (%)
PC 504.5 78.9
PC80 357.5 88.3
PC80SMACA0.025 367.8 86.8
PC80SMACA0.05 368.7 86.4
PC80SMACA0.075 376.7 84.2
PC50 359.8 89.9
PC50SMACA0.025 362.5 89.5
PC50SMACA0.05 362.7 89.9
PC50SMACA0.075 361.8 92.8
PMMA 356.5 98.8

Table F6 DMA results of PC/PMMA alloys with SMACA

Form 11 las Tb.(°C)
PC 156.6
PC80 156.6
PC80SMACA0.025 150.1
PC80SMACA0.05 153.7
PC80SMACA0.075 150.5
PC50 152.9
PC50SMACA0.025 155.4
PC50SMACA0.05 154.0
PC50SMACA0.075 154.4
PMMA 107.1
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Table F7 Tensile testing results of PC/PMMA alloys with SMACA

Formulas Tensile Strength 
at yield (MPa)

Flongation at yield
(%)

Modulus
(MPa)

PC 62.0±0.34 6.4i0.07 2573i208
PC80 70.9±0.30 7.4i0.95 2615i224
PC80SMACA0.025 72.5±0.34 6.8±0.12 2700±58
PC80SMACA0.05 72.2±0.30 6.6±0.09 2644i63
PC80SMACA0.075 72.0±0.28 6.3±0.22 2679±48
PC50 75.6±0.86 6.4±0.11 298 Ü63
PC50SMACA0.025 78.3±0.20 6.5i0.09 3178Ü87
PC50SMACA0.05 78.7±0.32 6.3±0.11 3120±77
PC50SMACA0.075 79.li0.25 6.4±0.22 3049±86
PMMA 68.7±5.47 3.3i0.64 4352±325
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Table E8 Notched izod impact testing results of PC/PMMA alloys with SMACA

Formulas Notched Izod Impact Strength (k.J/m2)
PC 80.56il.85
PC80 14.77i0.66
PC80SMACA0.025 7.94i0.86
PC80SMACA0.05 17.09i0.93
PC80SMACA0.075 16.27i0.88
PC50 6.70i0.54
PC50SMACA0.025 8.38i0.68
PC50SMACA0.05 8.36i0.42
PC50SMACA0.075 8.12i 0.55
PMMA 5.08i0.38
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Appendix G PC/PMMA Alloys with ร ท 0 2.2แ 20

Table G1 The processing condition of twin screw extruder for PC/PMMA alloys with 
SnCl2.2H20

Temperature (๐( ) Screw
Formulas Z1 Z2 Z3 Z4 Z5 Z6 Z7 Z8 Z9 Die speed

(rpm)
PC80Sn0.025 245 250 260 255 255 255 260 260 260 260 20
PC80Sn0.05 245 250 260 255 255 255 260 260 260 260 20
PC80Sn0.075 245 250 260 255 255 255 260 260 260 260 20

Table G2 The processing condition of injection molding for PC/PMMA alloys with 
SnCl2.2H20

Temperature (๐C) Injection
T

Formulas Zl Z2 Z3 Z4 1nozzle Press 11 re 
(kg/cm2) (๐C)

PC80Sn0.025 240 245 250 255 260 1200 70
PC80Sn0.05 240 245 250 255 260 1200 70
PC80Sn0.075 240 245 250 255 260 1200 70
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Table G3 Melt Flow Index of PC/PMMA alloys with SnCl2.2H20

Formulas MFI (g/lOniin)
PC 3.03±0.01
PC80 3.70±0.14
PC80Sn0.025 24.46il.23
PC80Sn0.05 30.73±0.89
PC80Sn0.075 46.87i3.23
PMMA 7.44i0.43

Table G4 DSC results of PC/PMMA alloys with SnCl2.2H20

Formulas 1 a.i’MU \ (๐C ) I a, iillm (๐( )
PC 139.1 - -

PC80 - - 129.4
PC80Sn0.025 - - 116.4
PC80Sn0.05 - - 115.3
PC80Sn0.075 - - 118.2
PC50 - - 139.3, 112.3
PC50Sn0.025 - - 114.5
PC50Sn0.05 - - 100.5
PC50Sn0.075 - - 98.2
PMMA - 107.1 -
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Table G5 TGA results of PC/PMMA alloys with SnCl2.2H20

F orm  u las 1(1 (°C) W eig h t loss (% )
PC 504.5 78.9
PC80 357.5 88.3
PC80Sn0.025 369.1 87.3
PC80Sn0.05 369.2 88.3
PC80Sn0.075 395.8 89.6
PMMA 356.5 98.8

Table G6 Notched izod impact testing results of PC/PMMA alloys with SnCl2.2H20

Formulas Notched Izod Impact Strength (k.)/m2)
PC 80.56±1.85
PC80 14.77±0.66
PC80Sn0.025 6 .8 5 Ü .0 6
PC80Sn0.05 6.44±0.29
PC80Sn0.075 6 .8 U 0 .6 9
PMMA 5.08±0.38
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