MANUIN N

MSNAToUaNVATING

H v <3 o Y [
3190 -1 NANULAULTIAT D) ATULIIFIFA (Tensile strength) A1GIUBAAT (Modulus)

v J < o A .
tazA)osEuAN13EA a1 3AV1A (% Elongation at break)

gas faneamsnagey | ANMMTINIRI daueqaw nleSifusims
ATUNIIgIgA (MPa) 8 o 9110

(MPa) (%)
PE/TPS MD 7.74+0.14" 85.18+1.34 213.55+1.14
TD 6.78+0.21 123+1.21 408.41+1.23
PE/TPS/K3 MD 7.35£0.46 90.21+0.12 245.00£1.12
D 4.3610.21 98.324+0.15 321.11+0.46
PE/TPS/K5 MD 7.60+0.67 61.39+0.21 231.00+0.31
D 5.84+0.21 79.09+1.31 343.34+0.77
PE/TPS/K7 MD 7.71+£0.23 76.55+1.41 238.00+0.15
TD 5.7240.27 115.47+0.34 380.12+0.23
PE/TPS/K9 MD 6.31+0.34 72.6840.21 226.11+0.21
D 5.10+0.21 88.44+0.51 339.44+0.32

W@ : MD Ao AN IO INIUIIATOIINT

TD A9 NANNAINVINUATOIINT

A A oA
a 10 AURNAY = ANVYUVUNINTITU
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gns namams ANUNTINFIAG & gaeqaa wlosiFudms
nage A5 IgIga (MPa) 4 o 9AA

(MPa) (%)
PE/TPS/K7/G10 MD 7.7840.12° 70.43+1.23 260.79+0.35
TD 5.56+0.09 105.34+1.12 421.3240.18
PE/TPS/K7/G20 MD 8.43+0.32 72.45+1.41 270.23+0.12
TD 5.58+40.23 93.41+0.63 433.11+0.22
PE/TPS/K7/G30 MD 9.2140.34 73.56+0.32 294.81+1.31
TD 6.53+0.44 91.3440.45 457.21+0.45
PE/TPS/K7/G40 MD 8.93+0.23 70.34+0.21 310.43+1.43
TD 6.54+0.52 83.2140.56 460.51+0.24
PE/TPS/K7/G50 MD 8.21+0.12 74.2340.22 320.41+0.51
TD 6.74+0.46 78.3940.11 450.42+0.28
PE/TPS/K7/G30/P1 MD 9.22+0.23 74.3610.21 292.3442.18
TD 6.54+0.45 92.21+0.14 452.32+1.39
PE/TPS/K7/G30/P3 MD 9.21+0.43 73.2340.49 293.23+1.27
TD 6.32+0.41 91.51+0.34 431.30+1.63

W@ : MD A0 AN IO INIUIIATOIINT

TD A9 NANNAINVIUATOIINT

A A oA
a 8 AURAY £ AUVIUUUNINTITU
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. 1 < Y] 1 o [
M3A -3 AANUUTITIAG D ATUUIIFIFA (Tensile strength) A18IUBAAT (Modulus)
1 J 3 J 2 . ard o o
sazanlosisuanison w 2AVU1A (% Elongation at break) YOINAUHAIINTING

a A a o I @
PIWNYUN N 70 " C Lﬂu!')ﬁ'l 73U

NUINTY nAMams ANNITINTIAG B daneqaw nloSifunms
nage 9ATUN3IgIgA (MPa) ta s 910

(MPa) (%)

PE/TPS/K7/G30

0 MD 9.21+0.34" 73.56+0.32 294.81+1.31
D 6.53+0.43 91.34+0.45 457.21+0.45
1 MD 9.10+0.45 74.7240.21 286.23+1.53
TD 6.57+0.34 93.3240.12 450.71£1.32
2 MD 9.01+0.23 73.62+1.36 283.46+1.32
D 6.43+0.85 92.47+2.15 433.32+1.21
3 MD 8.98+0.51 70.35+1.24 281.42+1.12
TD 6.32+0.39 89.3442.57 415.52+1.38
4 MD 8.881+0.32 69.32+1.26 275.214+0.12
TD 6.14+0.43 87.42+1.12 398.37+0.23
5 MD 8.871+0.58 67.35+0.45 276.67+1.15
TD 6.35+0.53 86.5340.23 396.26+1.02
6 MD 8.67+0.47 66.71+1.15 263.45+1.56
TD 6.32+0.38 84.4340.43 386.10+1.25
7 MD 8.45+0.52 65.43+0.42 260.21+1.37
TD 6.09+0.23 80.3240.13 362.45+1.17

W@ : MD Ao AN IO INIUIIATOINT
TD fD NANNAINYNUATOIINT

A A oA
a A8 AURAY £ AUVIUUVUNINTITY
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NUIUITY namans ANUNTINTIA B ganeqad estiuams
naaou DM TIEAL AL (o (MPa) A a1 9aA

(MPa) (%)

PE/TPS/K7/G30/P

0 MD 9.22+0.23" 74.36+0.21 292.34+2.18
TD 6.54+0.45 92.2140.14 452.32+1.39
1 MD 9.02+0.32 72.53+3.91 278.32+2.47
TD 6.34+0.34 90.54+2.31 440.23+1.32
2 MD 8.86+0.41 69.54+2.35 273.12+0.34
TD 6.12+0.85 87.30+2.56 429.45+0.41
3 MD 8.19+0.57 63.21+1.56 265.21+0.12
TD 5.94+0.39 76.724+2.14 410.12+0.62
4 MD 7.95+0.32 62.24+2.48 263.67+0.34
TD 5.63+0.43 72.31+1.24 335.11+0.26
5 MD 7.45+0.58 59.50+1.42 220.87+0.45
TD 5.47+0.53 70.43+2.35 320.28+0.32
6 MD 7.69+0.47 58.53+0.24 210.09+1.23
TD 5.2140.38 69.54+0.31 299.59+1.27
7 MD 6.75+0.52 58.37+1.45 190.32+0.27
TD 4.56+0.24 65.46+0.21 257.33+1.45

MANEIHA : MD Ao NANNAUUUNATOIINT

TD A9 NANINAINVINUATDIINT

a

A 1 A oA
A8 AURNAY £ ANUVIUUVUNINTITY
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NUIUITY namans ANUNTINTIA B ganeqad estiuams
naaou DM TIEAL AL (o (MPa) A a1 9aA

(MPa) (%)

PE/TPS/K7/G30/P3

0 MD 9.21+0.43 73.23+0.49 293.23+1.27
TD 6.32+0.41 91.514+0.34 431.37+1.63
1 MD 8.82+0.45 69.32+1.21 267.27+0.34
TD 6.21+0.35 87.06+2.12 421.45+2.12
2 MD 8.54+0.53 65.43+1.45 254.37+2.23
TD 6.08+0.32 83.45+2.45 410.81+2.34
3 MD 7.86+0.23 61.7342.13 249.11+1.43
TD 5.8740.45 73.51+1.14 398.31+0.44
4 MD 7.31+0.13 59.49+0.18 237.43+0.34
TD 5.59+0.24 69.34+0.29 325.56+0.35
5 MD 7.20+0.24 56.38+1.27 180.23+0.12
TD 5.3240.51 65.61+1.75 298.45+0.23
6 MD 7.02+0.23 55.42+1.36 175.73+0.13
TD 5.01+0.23 60.32+0.47 250.424+0.23
7 MD 6.49+0.27 51.54+1.34 170.32+0.25
TD 4.39+0.26 58.38+1.32 225.29+0.21

W@ : MD Ao AN INIUIIATOIINT

TD A9 NANNAINVINUATOIINT

A A oA
a 8 AURAY £ AUVIUUVUNIATIT
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H 1 < o Y [
M3197 N-6 AMANULTITIAT D ATUUIIFIFA (Tensile strength) A18IUBAAT (Modulus)

1 J 3 J = . ard a 4
tazAulesguamMIon o IAVIN (% Elongation at break) voIauno eI HAW

[ o A =
Waqfﬂ’]ﬂﬂ’lﬂ'ﬁﬂ’lﬂllﬁ\igjlﬂu 2 190U

DRNTRIVIoL TN namams ANNITINTIAG daenan nleSifusims
nAgeU A5UNIIGIFA (MPa) 4a o 9AvA
(MPa) (%)
PE/TPS/K7/G30
0 MD 9.21+0.34" 73.56+0.32 294.81+1.31
TD 6.53+0.43 91.34+0.45 457.2142.45
1 MD 7.53+£0.31 64.56+2.32 255.34+1.56
TD 5.14+0.12 77.3740.29 357.25+2.43
2 MD 6.43+0.27 53.43+1.45 200.73+1.75
TD 4.43+0.25 60.91+0.56 280.314+2.49
PE/TPS/K7/G30/P1
0 MD 9.22+0.23 74.36+1.81 292.34+2.18
TD 6.54+0.45 92.21+0.74 452.32+1.39
1 MD 6.60+0.28 54.38+1.32 180.56+1.23
TD 4.42+0.37 60.214+2.25 250.76+2.38
2 MD 4.2340.12 40.21+1.34 130.54+1.52
TD 3.35£0.32 50.30+2.57 180.77+2.34
PE/TPS/K7/G30/P3
0 MD 9.21+0.43 73.2340.49 293.23+1.27
TD 6.32+0.41 91.51+0.34 431.30+1.63
1 MD 6.46+0.12 50.42+1.34 163.12+2.34
TD 4.09+0.23 55.4242.35 220.3742.12
2 MD 3.79+0.34 37.37+1.41 110.30+2.03
TD 3.12+0.25 45.22+1.45 140.34+2.74

WANEIHA : MD A0 NANNAWUUAATOINT , TD AD NANNAINYIUATONS

A A oA
a 18 AURAY £ AUVIUUVUNIATITY
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mimaauauﬁﬁmemm%au

DSC /(mW/mg)
1 exo

0.4

0.3

0.2

0.1

0.0

-0.1

-0.2

-0.3

Complex Peak:

Area: -36.59 J/g

Peak*: 99.507 ?C
Onset: 91.150 ?C
End: 112.185°?C

Complex Peak:

Area: 174.2J/g
Peak*: 89.159 ?C [1.2] Samplel_TPS_K0.dd3
Onset: 43.381?C —____.DSC

. »G [14] Samplel_TPS_K0.dd3
End: 123.1717C S5

1.2]

4]

200 250

0 50 100 150
Temperature /?C

Main_2009-12-18 1545 _User: Owner Sample1_TPS_Ko.ngh
Instrument : NETZSCH DSC 204 F1 _File : C:NGBwin\Ta\Data5\DS_ 5212552 X\11\DS53 TPS_K0.dd3
Project temp -50c-250c Reference crucible,0.000 mg Segments 4
Identity DS53_0008_01 Material : empty Crucible Pan Al pierced lid
Dateftime :  11/26/2009 10:01:10 AM Corr temp cal -50-250_h5_c5(1).ba3 /240 10 266 K.td3 Atmosphere : N2, 20.0mimin / N2, 50.0mi/min
Laboratory :  sisc Sens file : 240 10 266 K.ed3 M. range 5000 ?V
Operator ray Sample car./TC DSC 204F1 t-sensor / E
Sample : crucible, 11.400 mg Modeltype of meas. : DSC / Sample + Correction
[#] Type Range Acq.Rate STC Co PL-- P2:N2 PG:N2 LN2 GN2 Corr.
[1.2] Dynamic ~50/5.0(K/min)/250 60.00 1 0 0.0 20.0 50.0 off off 020
[1.4] Dynamic 250/5.0(Kimin)/-50 60.00 1 0 00 200 500 oft 10 320
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H a o a a, a ] ° a a a
Eﬂﬁ Y -1 DSC thermogram vosrlauneaeNAUFHAANUHULUUA Y NoaENAUTHANIY

1

a
N

1 o Aa 4 a 4
‘wumuumwu’ﬁu/m@ﬂuwmﬁmﬂﬁmw g93 PE/TPS

0.2

0.0

Complex Peak:

psc/ (m\f”;"x%) Area: 140.4 Jig
Peak*: 108.919 2C
Onset:  33.509 ?C
0.4 End: 123.5232C

Complex Peak:

Area: -33.8J/g
Peak*: 98.260 ?C
Onset: 91.017 ?C

End: 112.884 ?C

[1.2] Sample2_TPS_K1.dd3
——— DSC
[1.4] Sample2_TPS_K1.dd3
—DbsC

12

4

0 50 100 150 200 250
Temperature /?C
Main_2000-12.18 15:55 _User: Owner Sample2 TPS Kingh
Instrument : NETZSCH DSC 204 F1_File : CINGB \DS 5212552 X\11\DS53_0008\Sample2_TPS_K1.dd3
Project temp -500-250¢ Reference crucible,0.000 mg Segments: 4
Identity DS53_0008_02 Material empty Crucible Pan Al, pierced id
Dateftime :  11/26/2009 12:33:31 PM Corr.jtemp.cal -50-250_h5_c5(1).bd3 / 240 10 266 K.td3 Atmosphere : N2, 20.0mi/min / N2, 50.0mlimin
Laboratory :  sisc Sens.file 24010 266 K.ed3 M. range 5000 2V
Operator :  ray sample car./TC DSC 204F1 tsensor / E
sample crucible, 16.200 mg Modeltype of meas. : _DSC / Sample + Correction
[ Type Range Acq Rate STC Co PI— PZNZ PGNZ Nz Gz Corr,
1.2] Dynamic ~50/5.0(KImin)/250 ‘ 60.00 ‘ T ‘ o ‘ 00 ‘ 200 500 ‘ off ‘ ot ‘ 020
[1.4] Dynamic 250/5.0(K/min)/-50 60.00 1 o 00 200 500 oft 10 020

ar d a A a ] o a a a
Y -2 DSC thermogram vosrlauneaNAUFUAANUHULUUAY N A NAUTHA

1 o Aa 4 a 14
ﬂ'NN‘WLHLLHHGIWL‘BQLE%}U/L%@?INWQWET@ﬂﬁ@]Wﬁ‘B/LLﬂﬂﬂWﬂWﬁW?}LLuu gag

PE/TPS/K3



i

3
o

DSC /(mW/mg)
1 exo

0.4
0.3
0.2
0.1

0.0

Complex Peak:
Area: 147.8J/g
Peak*: 108.600 ?C
Onset:  62.543 ?C
End: 123.167 ?C

Complex Peak:

Area: -33.34J/g
Peak*: 98.272 ?C
Onset:  91.628 ?C

End: 112.877 ?C

[1.2] Sample3_TPS_K2.dd3
———— DSC
[1.4] Sample3_TPS_K2.dd3
——— DsC

0 50 100 150 200 250
Temperature /?C
Main 20001218 15:58_User: Owner Sample3_TPS_Kzngh
Instrument :__NETZSCH DSC 204 F1_File: C: Data5\DS_52\2552_X\11\DS53. TPS_K2.dd3
Project temp -50¢-250c Reference crucible,0.000 mg Segments 4
Identity DS53_0008 Material empy Crucible Pan Al, pierced lid
Dateftime : ~ 12/18/2009 11:43:49 AM Corr./temp.cal -50-250_h5_c5(1).bd3 / 240 10 266 K.td3 Atmosphere : N2, 20.0ml/min / N2, 50.0ml/min
Laboratory :  sisc Sens file 240 10 266 K.ed3 M. range : 5000 ?V
Operator Sample car /TC DSC 204F1 t-sensor / E
Sample crucible, 15.000 mg Modeltype of meas DSC / Sample + Correction
[#] Type. Range Acq.Rate STC P2:N2 PG:N2 ic BC Corr.
[1.2] Dynamic ~50/5.0(K/min)/250 60.00 1 0.0 200 50.0 1 0 020
1.4) Dynamic: 250/5.0(K/min)/-50 60.00 1 00 200 50.0 1 1 020
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a o a a a [] ° a a a
¥—3 DSC thermogram VoITlaunoaoNAUTHAANUHU U UA Y NOADNAUTHAA Y

wumiudFaduines luwaraanaasw/uatiiasiduun gas PE/TPS/KS

DSC /(mW/mg)
1 exo

0.4

0.2

0.0

-0.2

Complex Peak:
Area: 182.8 J/g
Peak*: 89.165?C
Onset:  25.720 ?C
End: 123.079 ?C

Complex Peak:

[1.2] Sample4_TPS_K3.dd3
———————DsC
[1.4] Sample4_TPS_K3.dd3
—————DsC

2

4

Area: -37J/g
0.4 Peak*. 98.924 2C
Onset:  91.422 ?2C
End: 113.386 ?C
0.6
0 50 100 150 200 250
Temperature /?C
Main_2009-12-18 16:04_User. Owner Sampled_TPS K3ngd
Instrument : NETZSCH DSC 204 F1 _File: C:\NGBwin\Ta\Data5\DS_52\2552_X\11\DS53_0008\Sample4_TPS_K3.dd3
Project - temp -50c-250C Reference crucible,0.000 mg Segments 4
Identity DS53_0008_04 Material empty Crucible Pan Al, pierced lid
Dateftime : ~ 11/27/2009 12:07:25 PM Corr.temp.cal -50-250_h5_c5(1).bd3 / 240 10 266 K.td3 Atmosphere : N2, 20.0ml/min / N2, 50.0ml/min
Laboratory :  sisc Sens file 240 10 266 K.ed3 M. range 5000 2V
Operator:  ray Sample car /TC DSC 204F1 t-sensor / E
Sample crucible, 11.600 mg Mode/type of meas. : _DSC / Sample + Correction
[#] Type Range Acq.Rate STC Co PL-- P2:N2 PG:N2 LN2 GN2 Corr.
[1.2] Dynamic ~50/5.0(K/min)/250 60.00 1 0 0.0 200 50.0 off off 020
[1.4] Dynamic 250/5.0(K/min)/-50 60.00 1 0 0.0 20.0 50.0 off 10 020

4 a o a = a [} lo a a a
ﬂﬁ Y -4 DSC thermogram maq‘vla11waaLa‘ﬂﬁuGlmﬂﬂ:mJ‘Viu”muum/waamwawmﬂmm

wiuduguadumes lunwaradnaaiis/uniihnsSuuu gas PE/TPS/KY
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Complex Peak:

DSC /(mw/mg) Area: 140.1J/g
L exo Peak*: 90.587 ?C [1.2] Sample5_TPS_K4.dd3
Onset: 47.2097?C  _—_——— DSC
[1.4] Sample5_TPS_K4.dd3
End: 123.0067C  [-41Samples TPS]
0.3 2
0.2
0.1
4]
0.0
0.1
0.2
03 Complex Peak:
B Area: -31.4J/g
Peak*: 98.752 ?C
0.4 Onset:  91.152 2C
End: 112.068 ?C
05
0 50 100 150 200 250
Temperature /?C
Main_2000-12:18 1606 _User: owner Samples TPS._Kangh
Instrument :_NETZSCH DSC 204 F1_File: _CANGBwin\Ta\Data5\DS_52\2552_X\11\DS53_0008\Sample5_TPS_K4.dd3
Project ‘temp -50c-250c Reference crucible,0.000 mg Segments 3
Identity : DS53_0008_05 Material Crucible Pan Al, pierced lid
Datefiime:  11/27/2009 2:32:36 PM Corrtemp.cal -50-250_5_c5(1).bd3 / 240 10 266 K1d3 Atmosphere N2, 20.0miimin / N2, 50.0mifmin
Laboratory :  sisc Sens file 240 10 266 K.ed3 M. range 5000 2V
Operator ray Sample car./TC DSC 204F1 t-sensor / E
Sample: __crucible, 13.600 mg Modeftype of meas. : _DSC / Sample + Correction
[#] Type Range Acq.Rate STC Co P P2N2 PG:N2 N2 GN2 Corr.
[1.2] Dynamic -50/5.0(K/min)/250 60.00 1 [ 0.0 200 50.0 off Off 020
[1.4] Dynamic 60.00 1 ] 0.0 20.0 50.0 Off 10 020

a o a a, a ] ° a a a
DSC thermogram vosrlauneaeNAUFHAANUHUIUUA Y No A NAUTHANIY

wuniuduFaduanes luwanaanaasw/ualihasduun gas PE/TPS/KY

Onset: 1551 °%C

[1.1] TPS_KO_N ngb-st6
— T
[1.31 TPS_KO_N.ngb-st6
— TG

- DTG 3

Onset: 437 °C |

80

60

40

20

Mass Change: 4 15 %

Onset 7564 °C
Mass Change -8 22 %

-

Mass Change -6 98 %

7
Onset: 306 5 °C
Mass Change: -23.

Onset: 368 2 °C
Mass Change -8 63 %

g

~

Onset-443 0 °C
Mass Change: 44 70 %

7
4

I
|
I
i
\
i
I

Mass Change -102.24 %
Residual Mass 72\.71 % (798.9 °C)

N

Onset: 524 6 °C
Mass Change: -6.26 %
5

DTG A(%/min)

Lo

L2

\
5

T sl

—r———

100

Main 200912-30 0943 User TG

200 300

400 700

Temperature /°C

500 600

TPE_KD_N ngb-taa

Wstiument : NETZSCH TG 20573 Flle: CANETZSCHProleus\dates (53 D021 PS KD N ngb !

Project Measurement Operator : Riche Temp. calib. file:  TGAZ09F3A D134 L ngb-16 Segments : 3

Wemity :  TGE3 0021 Sample : TPS kN Sample car TC: TG 209F3 standardP Crucible:  ARO3

Datetime: 12212009 12:05:26 PM Material : Empty Sample mass : 10,1071 mg Atmosphere : - /N2 /N2
Laboratory : KMTL Correction file : Modetype of meas. : TGSample M.range: 2000 mg

[#] Type ange AcqRate  STC__P1—  PIN2 __PGN2__ Com _ [#Type Range AcqRate  STC__ P1—  P2N2__PGN2__ Corr
[T1]Oynamic_ [30/10 OfkfminkS0 300 00 I oo 200 [00 | [(1.3]Oynamic_ [5010.0(imin)B00__ [300.00 [ [os [200 100 | EAEE]

5U0 ¥ - 6 TGA thermo

U

Crasted with WETZ SCH Protous soiwaie

WU IFaduAnes Tuwana@naaiy gas PE/TPS

a o a a a 1 ° a a a
gram vosNauneaNAUFHAANUHUUUA YN AR NAUFHANY
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[1.1]TPS_K1_N.ngb-st6
DTG A%/min)

TG /% [1.3] TPS_K1_N ngb-st&
[1.3] - e ule
100 4 i Onset: 149.6°C MassChange:-571% —m—m o 411 S SRM PR i | O
> p— r
% » |
Onset 470 °C !/ osepenge:-2072% ™~ !
Mass Change: -3.73 % JOnset 287.9 o Lo
80 |
| L
| Onset 427.7°C -4
. Mass Ch‘a}ge. -55.81%
60 i / r-6
r /
i / L8
40 | Mass Changs: -101.10 %
Residual Mass: -1.16 % (798.9 °C)
r-10
20 Onset: 498 8 °C F-12
Mass Change: -7.01%
i T — g
0 ‘
100 200 300 400 500 600 700
Temperature /°C
Main 20081230 0251 User TG TP3_Ki_Nngh-taa
: NETZSCHTG 209F3 File: C\NETZS TG53 0021\TPS_K1_N.ngb-st6
Project:  Messuement Operator:  Richie Tomp. calib fle :  TGAZ09FI4 0134 Lngo-16 Seqments: 3
Mentity : TG53_ 0021 Sample : TPS_KI_N Sample car TC ; TG 209F3 standard [ Crucible ; A203
Datetime: 12/24/2009 2:12:01 PM Mate Empty Sample mass : 97968 my At i =/N2/N2
Laboratory : KMITL Correction H [Modetype of meas. : TG/Sample M. H 2000 mg
P2:N2 PG:N2 Corr

[# Type Range AenRae  STC Pl P2N2 _PGNZ _ Com  [#Type Range AcqRate  STC Pl
(1] Dymamic 4070 00Gminy50__[30000 i 00 200 [0 - _ |[13]0mamic [50A0.00mmB0 3000 1 00 @0 [oa__ [oT67

T ated with NETZ 5CH Frolews 5 o0ware

! a d a a a 1 :) a a a
U ¥-7 TGA thermogram vesWduwedonausHaANUHULHUAYNO AR NAUSHAAIN

wuniuduFaduimes luwanaanaaswualihasduun gas PE/TPS/K3

DTG A%/min)

Onset: 154 7 °C ey
tassChanme—FF49% — - Y
._‘_\ [
N Py ! -2
\ (Y]
A )
Onset: 67 8 °C N H
Mass Change: -4.47 % | r-4
| : Mass Change: -103.56 %
| Residual Mass: -4.43 % (793.9 °C)
60 Onset 380.7 °C i L6
Mass Change: -29.08 %
‘ Onset: 4148 °C
| Mass Change:-54.64 % )
40 ‘.I
E]
[1.1] TPS_K2_N.ngb-st6 Onset:489 7 °C r-10
e Mass Change: -7 62 %
20 1 [1.3] TPS_K2_N ngb-st6
—_— 16 F-12
77777 DTG
04 0 ‘[\ﬁ F-14
—

100 200 300 400 500 600 700
Temperature /°C

Main 2010-01-08 08:00 User. TG TRS_K2_Nngb-laz

: NETZSCHTG 209F3 File: CMETZSC! G53_0021\TPS_K2_N.ngb-st6

Project:  Measurement Oporator : Richie Temp. calib.file:  1GA209FIA0134-Lngb 16

Wentity :  TG53_0021 San TPS_K2_N Sample car TC: TG 209F3 standardP [

Datetime : 12282008 10:15:54 AM Man Empty Sample mass : 100002 my A

Laboratory : KMITL Correction file : Mode/type of meas. : TG/Sample "

[ Type Range AcgRale  STC_ Pl P2N2__PGNZ _ Com [#Type Range AcgRate  STC_ P 2N2__PGN2Z__ Car,
[1.1]Dynamic__ |30/ 0 0(K/miny/50__]300.00 1 oo 50 [ioo = [I7.3] Dynamic _ 300 00 1 0.0 200 100 DTGB

Crested with NETZ SCH Frolets sotwars

H a d a a a ] ° a a a
qﬁl‘l]ﬁ Y-8 TGA thermogram ﬁuawlauwaamwau%uﬂmmwmuuummama‘nau%uﬂmm

s uguduimes luwaadnaasualihais®uuy gas PE/TPS/KS
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TG % DTG /%/min)
gl Onsst: 151.1°C e
100 = i Mass Change -6 70 % i 0
T L T D - - ~
~, | e
\ :
\ ! 5
80  Onset: 50.3°C A ;
Mass Change <4 05 % \ ] 4
!
Onset: 746 4 °C / |
B0 Mass Change: -6.07 % -5
Onsel 434.2°C
Mass Change: -54 39 % 8
40 Onset 281.0°C
Mass Change: -21.92 % Mass Change:-100.15 %
Residual Mass: -043 %({798.9°C) |r=10
[1.1] TPS_K3_N.ngb-st6
20 [1.3] TPS_K3_N.ngb-st6 Onset 503.2 °C -12
— YT Mass Change: -7.02 %
77777 B \
"‘ﬁ.\_ w F-14
0 T

100 200 300 400 500 600 700

Temperature /°C
Main  2010-01-08 0818 User TG

+ NETZSCH TG 209F3 File: CANETZSCH\Proteustdatas\ G53 00217 PS_K3_N.ngb-st
WMeasurement Operator : Richie TGAIOF3ADI 3 Lngb 1
TGE3_0021 Sample : TPS_KI_N TG 209F3 standard/®
: 12/8/2009 123009 PM Waterial : Ernply f 99331 mg
Laboratory : KMITL Comection file : e of meas. : TG/Sample M.range: 2000 mg
[#) Type Range AcgRate  STC Pl-  P2N2  PGIN2 _ Cor  [#Type Range AcqRale  STC  Ple.  P2N2__ PGMN2__ Cor.
[T1)Dynamic__[30A0.0¢</miny/50 _ [300.00 It [0 [200 [100 | [[1.3]Dynamic_ [50/10.0{Kfmin)/B00__[300 00 i [oo a0 100 [07GA
Created Wit NETZOCH Frofels SaTware

! a d a a a ] :) a a a
U ¥-9 TGA thermogram vesWaunweaoNaUsHAANUNUUUAYNO AR NAUSTHAA N

wumiuduFaduines luwanaanaasyualihasduun gas PE/TPS/KY

TG /% DTG /(%/min)
14—l Onset: 1284 °C 133l
100 { — T, Mass Chanpe 5 T8~ .. VI T ST e 0
- o - !
/ N
omet7apec/ A I 2
lass Change ¥
80 1 | !
1 , Onset 4498 °C -4
[ Mass Change: 60 21 %
i \
60 - -6
-8
40 4 ol 2773 °C \
Mass Change: -20.26 % | Mass Change: -99 55 %
'! Residual Mass: 0.33 % (7989 °C) -10
[1.1]TPS_K4_N ngb-sts i
20 A [1.3] TPS_K4_N ngb-sts 12
— TG
————— DTG
14
0 - T T T T T T T
100 200 300 400 500 600 700
Temperature /°C
Main 2010:01-0808:29 User.TO
: NETZSCH TG 20973 File: CNETZ5CH\Proteus\data'l G53 00211 PS_Kd_N.ngb-si6
Project:  Measurement Operator : Richie Temp. calib. fle:  TGA20973A0134-Lngh-t6 [Segments : 3
Wemity:  TG53_0021 Sample : TPS_KA_N Sample car TC: TG 20973 standard P Crucible:  ARO3
Datefime :  12/28/2009 308:13 PM Material ; Empty Sample mass : 99054 mg (Atmosphere : ~ /N2 /N2
Laboratory : KMITL Correction fille : Modetype of meas. : TG/Sample M. range: 2000 mg
[#] Type Ranga AcoRate  STC Pl P2N2 _PGN2__ Com  [#Type Range AcqRate  STC _ P1-_ P2N2 _PGN2 _ Com
[1.1] Dynamic 301 0.0(K/minyS0 _ [300.00 Ti oo [20.0 [10.0 I= [(1.3] Dynamic_ [50/10.0(K/min}800_ [300.00 [T [o0 [200 100 [oTGE
Created With NETZ SCH FIoteLs s otwars

4 a o a 14 a a a [] a a a
gﬂﬁ Y —10 TGA thermogram ‘U’EN‘V\ImJWﬂaLiJ’E)iW’l’)f‘]L’O‘VlaL!Glfuﬂﬂ’ﬂi\lﬁunluuﬁn/‘wamﬂﬂau
a [} 'o a 9 o a 4 =

Gvuﬂﬂamwumuummmu/mmTuwmﬁ@ﬂﬁmiwzmﬂﬂwmimmu gag
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TG % DTG {%/min)
100 dl Ll 0
Onset: 4451 °C
Mass Change: -99.54 %
80 5
60 -10
40 15
[1.1]LDPE ngb-st6 Mass Change’ -10140 %
20 TG Residual Mass: -1 .87 % (799.0 °C) 20
[1.3]LDPE ngb-std
— TG
————— DTG
13]
0 25
100 200 300 400 500 600 700
Temperature /°C
Main  2010-01-08 0916 User TG LDPE nip-taa
strument : NETZSCH TG 209F3 File : C\NETZSCH\Proteus\datab\TG53_0021'LDPE ngb-stb
Project:  Measurement Operator:  Richie Temp. cali TGA08FIA 0134 L ngb- 16 Segments : 3
Wentity :  TG53_0021 Sample : LOPE Sample ca TG 209F3 standardiP i A203
Datetime:  12/252009 10:2235 AM Waterial : Empty Sample m. 89657 mg we: —/N2/H2
Laboratory : KMITL Correction file : Modetype of meas. : TG/Sample B 2000 mg
FlTyoe Range AcqRale  STC__ Pl PINZ _PGNZ_ Com [#Type Range AcqRiate _ STC - PNz PGNZ_ Cor
|F-1]Oynamic__[30A0.00%mny50 300,00 i Too 200 Too - [(13]Omamic [50100(</min)800__|300.00 I oo [0 [0 [oTGe

Created with NETZ SCH Proleus scawsle
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[1]# st [-6
<-car ngh-s
s USRS
=0T
7
F-8
200 300 400 500 600
Temperature /°C
CNE! ]
G 209F 3 stanaara® Aimesphwie: - (N2 (P02
NONG 17 2005 g Canrn, samge : DO0Z000 my
LT W00 538 24 PM TSarple
Ll 1 Science, KMTL 1 TGASF AN 1L ngb-06 m
| Opeater F500 O menTO0 AOY
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a
1]

DTG /(%/min)
mn
e e T AP |
e
)
P 5
| Onset 3025
_? Muass Changs:
| . F=10
I T
60 R S
ik - L-15
50 (B K E =il
i
40 i l =20
|
30 L
I\ 25
[1] Casswa ngb-sté .i| e
TG R -
i S DTG 1 e
Peak. 3167 °C, <28 86 Hu/imin e e m F-30
————— —+
100 200 300 400 500 600
Main IMG101918EM U TG Temperamre; C
Irstmmont : NETZSCH T5 XBF3 Flle: CONET Z5CHEminusdaladibl ONGC asswa ngb-sth
Project 1 Sample o Casswa Sample can TC : TG 208F ] standard® | Btmos pliere o INZ N2
Mantiny :  NONG Watarial ; Empty S amplo moms Comim, range ; DOV mg
Datetime: 10092010 24152 PM [ Camaction fila: (Madatypsof meam. : TGSample
Laboraory 1 Stience, KMITL Tomp. callb. file : TGAZGFIA01 4L ngbtss Seqments | "
Operater ; Range 10 k700 Cructhle : AR
Croaned wih HETZ SCH Frodous sofwane
Y o o 1] @
U - 13 TGA thermogram vouuiud1deras
TG % DTG /(%/min}
100 Hrermrmres T | R S, o PSRN 11,
-2
80 L
L5
60
-8
-10
40
-12
-14
20
[1] parafin oil ngb-sté el -16
————— 16
oTe
Bl T e e i i i e =18
100 200 300 400 500 600
Temperature /°C
Men JASADIT 120 Lker TO
[ mam ; NETISCH TG ABFS Flla: CONET TSCHPTabsuadal® 1 G54 0007 paralin ol ngh-t
Froject : S ample parain ol Sample ca 10 - Tt 203 e P Atmosphere: - (N3 (TG
Wentty 1 TGS4_o007 Mateial 1 Emply Sample mass © 51708 mg Corm. ramge t 000 mg
Danethme: 10272010 10:53:35 AW Comectlon flle ; Madeiype of mems, : TGSampke
Lahad alary ¢ Sewmcs, KMTL Tomp. calib. fils : TOADGFILO0I4L ngb-uE SgEmnts s 1
Opseator : {mange s EN D (ImATD0 Cruelhla ; 2003

H a
U —14 TGA thermogram YoIU UMY

G000 T NE 12 G P
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TG /% DTG {%/min)
10— f—— — — 7 T e Y
-5
80 4
-10
Onsst 462 0°C
H-16
60 4
Mass Change: -97.21 %
o —{t20
40 4 25
-30
20 4
[1] tusabond ngb-st& 35
TG
“““ oTe Poak: 479.0 *C, -40
- o e sl sl e A )
100 200 300 400 500 600
_ Temperature /°C
Main J010-10-22 1640 User. TO
s tnimen : NETZSCH 16 205F3 File: CWNET 5L AEmitaudal @ Baniuzabond nigh 16
Project: ample : Tusabond Samph o TC ;TG 20303 dandwa® Ameaphet N2 02
Mentiny :  Back Matealal : Empty Sample mass : 15,5320 mg Camim, range ; 0002000 mg
Datetime:  I0CZZ010 12385 PM Comection file Modatype of meas.: TGSampls
Laboratory ¢ Seience, KMITL Temp. caib. file : TEAZIIFIADI 4L nghe 15 Segments : th
perator ; Rango : 35N 0.00/min/700 Cauclble ; Apcy

Y — 15 TGA thermogram U84 11DU

Croated Wi NE T2 50H Frolews sware

51 ¥ — 15 TGA thermogram ¥94NALLD50A

TG /% DTG {%/min)
100 4 —— e — L
80 ' ol -5
|
|‘ Mass Change: -89.5
60 -
40 -
20 1
(1] Glyeeral ngb-st6
————— TG
oTG
0 T T T T T T T T T
50 100 150 200 250 300 350 400 450
Temperature /°C
Main 200010221647 User TO
atument s NETZSCH TG 20573 Flle: CNETZ5CHOroteus\ists Ban WGl eml ngh-sih - - - -
Project: Sample ahytoral Somple car. TC: TG 20913 standar &P [Atime TNZTNZ
Wontity 1 Eank Manenial : Empty Sample mass © 50,7045 my Comim, range : 000000 g
Datetime : 10222010 35341 PM Coitection file : Modetype ol meas. : TGSwmple
Laboratory : Scismce, KM Tamg. callb, fila - TEANEFIAD 3L nghetth Sagments : 1n
Dperator : Range: 3610 O{rwinyS0) [Couigha: ARC3

Erealed with NETZ 5001 Froleun acware
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MANUIN A

) Y d & d < =X
ﬂ1§ﬂ1u3mﬂ1ﬂ1!ﬂai!muﬂﬂj1N!ﬂuﬂaﬂ

o Jd Jd
msanamaudesiduannuilunan (% Cryatallinity )

“ . %:' LY a s a am Aa 1 a 4
% Crystallinity = AHI x 100 x minweawes(wedenauw)niedluneameinedi(g)

AR, WMIENEINIHUA(e)
1o AH, #o Enthalpy of fusion voae3®a lanniunldnam (/g)

AH’, #o Enthalpy of fusion ¥04 LDPE Mifiaamiilunan 100 %

AAWNNY 276 J/g)

f20819MIAUIN

%’ @ a 4 a A { [ a 4
® ga3 PE/TPS “Ahviinweawes(weoatenauw)nlog lunedmesHay =100 g

Y Y

ANHUNIIWNINUA = 210 g

¥

-AH, nldnuildngl = 1742 g

so’ @ a 4 a an A 1 a 14
% Crystallinity = AHI x 100 x iviinweawes(woatenaw)nioglunoamosHeau(g)

0 %1 [y gl}
AH, MR aTNInuace)

174.2 x 100x 100

276 210

0.6311x 100x 0.47

29.61

v & s o < = a2 a 7 "o
ANUU Lﬂ’f]ﬁlclfl.lﬂﬂ'JﬁJHJuWﬁﬂsU’ENV‘IﬂiJW@aLiJfJiWt’fﬁJijﬁﬁ PE/TPS M1NU 29.61%
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gas 2 4 6 8 10 12 14
% ‘i’
UN
PE/TPS 30.78+0.12° | 32.32+0.14 | 3238+0.15 | 32.34+012 | 32.35+0.19 | 32.32+0.11 | 32.32+0.23
PE/TPS/K3 | 3212+0.14 | 33214012 | 33224023 | 3321+0.13 | 33.23+021 | 33234031 | 33.24+0.12
PE/TPS/KS | 3221+0.16 | 33314026 | 33324012 | 33.34+043 | 3332+0.12 | 333440.12 | 33.31+0.11
PE/TPS/K7 | 3238+0.12 | 33.42+021 | 33.4140.32 | 33.42+045 | 33.4240.13 | 33414025 | 33.4140.27
PE/TPS/KO | 324141028 | 33.48+0.11 | 33.47+031 | 33.47+023 | 33.48+0.15 | 33.47+032 | 33.47+0.14

Hyume -

A ' = VoA
a 19 AURAY + ANVIIVUNINTIIU
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NANUIN D
ﬂ1iﬁﬂ‘lel'IﬁﬂJ‘flJaﬂ]ﬁd@ﬂﬁ’a'lﬂ‘n]ﬂﬂ’ﬂﬁd%ﬂu

v ' -1
J a ard a 4 1
ﬂTﬁNﬁ ¥-1 A1 Absorbance Uﬁl’)ﬂl!ﬁ‘ﬂﬂﬁu 1400-1900 cm ﬂJ@QWﬁMW@ﬁLNﬂﬁNﬁMQﬁi@]N‘]

=

H 9
NOINNINITLOIIIN UNYN 70 °C NIzezINNINUA 7 U

Q

Formula Absorption band Absorption band COi
PE/TPS/K7/G30 1640-1840 cm’ 1463 cm’'
0 Day 37.56 37.88 0.99155227
1 Day 38.67 37.96 1.02
2 Day 39.14 38.21 1.02
3 Day 40.25 38.24 1.05
4 Day 41.28 38.35 1.08
5 Day 43.37 38.45 1.13
6 Day 44.58 38.45 1.16
7 Day 45.76 39.2 1.17
PE/TPS/K7/G30/P1

0 Day 56.21 40.23 1.40
1 Day 59.45 40.43 1.47
2 Day 60.53 40.57 1.49
3 Day 64.23 41.32 1.55
4 Day 65.92 41.35 1.59
5 Day 69.32 41.37 1.68
6 Day 71.57 42.54 1.68
7 Day 74.78 43.12 1.73




M3137 9-2 (M)

Formula Absorption band Absorption band COi
PE/TPS/K7/G30/P3 1640-1840 cm™' 1463 cm’
0 Day 62.42 43.15 1.45
1 Day 68.54 43.18 1.59
2 Day 69.11 43.28 1.60
3 Day 72.34 43.34 1.67
4 Day 76.87 43.23 1.78
5 Day 81.32 44.48 1.83
6 Day 82.12 4451 1.84
7 Day 83.45 44.23 1.89
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v ' -1
J ad a 4 1
C"nﬁ'l\‘iﬁ ¥-3 A1 Absorbance 1 nmgamﬂﬁu 1400-1900 cm ‘U’EN‘V‘Iﬁ?JW'E)ﬁL‘JJ’E)ﬁNﬁiJQ’ﬂi@NG]

A v A A g A
‘VIWWUﬂﬁﬂWﬂ’i\m’g’JLﬂu‘i%EJ$L’JE11 4 190U

Formula Absorption band  Absorption band COi
PE/TPS/K7/G30 1640-1840 cm’' 1463 cm’'
0 Month 37.56 37.88 0.99
1 Month 50.23 41.45 1.21
2 Month 60.19 43.57 1.38
3 Month 69.41 4521 1.53
4 Month 80.82 47.23 1.71
PE/TPS/K7/G30/P1
0 Month 56.21 40.23 1.39
1 Month 93.16 51.42 1.81
2 Month 109.45 51.26 2.11
3 Month 130.12 53.32 2.44
4 Month 133.47 51.02 2.61
PE/TPS/K7/G30/P3
0 Month 62.42 43.15 1.44
1 Month 101.24 52.45 1.93
2 Month 119.32 52.49 2.27
3 Month 140.58 54.19 2.59
4 Month 145.43 52.23 2.78
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M3199 2-2 (A0)
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MANUIN U

a d a
ﬂ’li'J!ﬂi’l%ﬁg],’JfJ!‘nﬂuﬂ XRF

o 1 . a | a s I
Tumsnaaedldshmssamad@enanmnwaradndi lail) llnsizvinsigesdilsznou

AUMATA X-ray Fluoresence Spectrometry (XRF) Haf 1AL ara9adn1519 @-1

d' J A 1 U A a =\ I
AN ¥-1 LLﬁﬂ\i‘ﬁWﬁ]fNﬂ‘]JﬁZﬂf]‘]JﬂiJ@chuﬁﬁlﬁx‘iﬂWﬁLﬁﬂNﬁﬂ1WWﬁ1ﬁﬁﬂ (w”laﬂ)

msdsznev 31104 (KCps) %

SiO, 2.9 1.54
CaO 478.6 77.9
MnO 52.5 13.2
Fe,O, 1.7 0.248
CuO 2.1 0.227
CeO, 3.5 5.4
Dy,0, 10.1 0.159

Compton - 0.13

Rayleigh - 0.79
Norm - 100

a 4 1 1 4 a a o 1 1
nnMsaazRNUN IuassIms@oNdn mwaIadn §1angnIuEEY 190 Mn, Ca 0

luaf5uanun




