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Sample Name:
CCSilatrane_UI - Average

Sample Source & type:

MASTERSIZER

Result Analysis Report

SOP Name:

Measured by:

?2009 14:06:24
Analysed:

139

User 14 August 2009 14:06:25
Sample bulk lot ref: Result Source:

Averaged
Particle Name: Accessory Name: Analysis model: Sensitivity:
New sample material Hydro 2000SM (A) General purpose Normal

Particle RI: Absorption: Size range: Obscuration:
1.400 0.1 0.020 to 2000.000 um 8.62 %
Dispersant Name: Dispersant RI: Weighted Residua): Result Emulation:
Water 1.330 2 543 % Off
Concentration: Span : Uniformity: Result units:
0.0057 %Vol 2.535 0.807 Volume
Specific Surface Area: Surface Weighted Mean D[3,2]: Vol. Weighted Mean DI[4,3]:
1.78 m2/g 3.375 um 7.920 um
d(0.1):  1.486 d(0.5):  6.051 d(0.9): 16.825 um
~_ Particle size Distribution ______
? ! | _ Tfm
6 i
5 4
4
| H
3
2
1
%01 0.1 1 10 0 1000 3000
Particle Size (?m)
— CCSilatrane_UI - Average, 14 August 2009 14:06:24
1148 120226
om a0 R 1259 13183 138038 15440 m
0013 8% ai38 1445 15136 '
0016 0'00 aib8 1660 17218 181970 000 11 I
&% p 0182 1905 19953 208930 ab o 2187762
th 0209 vo 2188 299 29883 2511886 th
0023 0240 2512 26303 215423 2884032
0026 0275 2684 30200 316228 3311311
0030 0316 3311 34674 363078 3801 894
0035 0363 aio 3802 39811 009 416869 4365158
0040 adll 036 " 45709 Y 478630 5011872
0046 - arg 0% ; nie ff sesu 5754309
0052 0550 087 5.754 " 1 630957 6606.934 O‘w
0060 0631 6607 T24436 7585.776 0
0069 0724 iR 7586 7043 831764 o9s% g
2k & W oM
0091 } )
s 20 109 129 11482 12026 1258925
Operator notes:
izer 2 e name: ppmi
e g mens SRRttt ARy

A8 Particle size analysis of CCSilatrane (batch 1)
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Sample Name:
CCsSilatraneJJM - Average

Sample Source & type:

Sample bulk lot ref:

Particle Name:
New sample material

MASTERSIZER €2000D

Result Analysis Report

SOP Name:

Measured by:
User

Result Source:
Averaged

Accessory Name:
Hydro 2000SM (A)

Measured:
14 August 2009 14:11:59
Analysed:
14 August 2009 14:12.00

Analysis model:
General purpose

Sensitivity:
Normal
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Particle RI: Absorption: Size range: Obscuration:
1.400 0.020 to 2000.000 9.90 %
Dispersant Name: Dispersant RI: Weighted Residual: Result Emulation:
Water 1.330 2.589 % Off
Concentration: Span : Uniformity: Result units:
0.0065 %Vol 2.516 0.796 Volume
Specific Surface Area: Surface Weighted Mean D[3,2]: Vol. Weighted Mean D[4,3]:
18 m2/g 3.342 urn 7.702 um
d(0.1): 1.478 urn d(0.5): 5.906 urn d(0.9): 16.338 urn
Particle Size Distribution
7 ¥ 5 ; T
6
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& .
[ 4 ‘
g ,
s 3 i
>
2
1
.01 0.1 1 10 100 1000 3000
Particle S
—CCSilatraneJJM - Average, 14 A g St 2009 14:114
Sizetm} I Vol % Size{? )1Volume %
e} Vol % ¢) ’ 120225 0 089 o
om0 W i mw O w0
o3 0 o 00 . T N
s 0 oy A0 1660 16 men o go LKA 0
0017 a0 0182 a0 1905 , 208930 LR 00
0020 a0 0209 000 2188 230883 o Blises 000
w3 0 0240 512 o B8 g B g
0026 800 0275 i 2884 T ek 316226 opp e 200
0030 400 0316 . 31 36307 - .
200 aoi 34674 035 000 000
0035 036 o B 3 | 000 S | 200
0040 a00 0417 - 4365 I £ '
000 036 505 46709 0K 000 000
0046 00 0479 063 5012 o o e oo SToe 200
w0 w0 TR R S
0060 o 0631 15 6607 51 » W z o T o
0069 0 724 i 7586 25 %33 oo T 000
0079 Séo 0832 124 1%338 s a0 UR0QG
091 0956 :
0w e W ug T WY e 00

Operator notes:

mllwm Lt

M astersizer 2000 Ver, 5.22
Serial Number : MAL101813

A9 Particle size analysis of CCSilatrane (batch 2)
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Sample Name:
RHSilatrane_Ul - Average

Sample Source & type:

Sample bulk lot ref:

Particle Name:
New sample material 0 01

Particle RI:

1400

Dispersant Name:
Water

Concentration:
0.0121 %Vol

Specific Surface Area:
1.19 m2/g

d(0.1): 1.604 urn

5
4.5
4
3.5
3
25
2
1.5
1
0.5

%.01

0091
0105

Operator notes:

Malvern Instruments Ltd
Malvern. UK

MASTERSIZER <€2da»

Result Analysis Report

SOP Name:

Measured by:
User

Result Source:
Averaged

Accessory Name:
Hydro 2000SM (A)
Absorption:

0.01

Dispersant RI:
1.330

Span
4.035

Surface Weighted Mean D[3r2]:

5.031 um
d(0.5):  14.097 um
Particle size Distribution-
I i 1
b
‘ \
0.1 1 10

Particle Size (?m)
—RHSilatraneJJI - Average. 14 August 2009 14:33:27

1%
2 B
086
1680
0%
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079
a8 o
B
2884
131
3802 !iEE
7
iro 130
o7
2 T
dﬁ 118
g W

11183
15136
1717
19953
22909
26303
30200
34674
39811
45109
52481
60256
69183
T9433
91201
104713
120226

M3Stersizer 2000 Ver. 5.22
Serial Number : MALI 01813

A10 Particle size analysis

S » 133
Analysed:

14 August 2009 14:33:28

Analysis model:
General purpose

Sensitivity:
Normal

Size range: Obscuration:
0.020 to 2000.000 um 8.89 %
Weighted Residual: Result Emulation:
2 194 % Off
Uniformity: Result units:
4s23, Volume
Vol. Weighted Mean D[4,3]:
23 574 um
d(0.9): 58.494 um
3000

138038 1445440

158489

181970 1905461

208930 2187.762

230883 2511886

215423 2884032

316228 3311311

363078 3801801

416869 4365158

478630 5011972

549541 5754.399

6606934
7586776

RHSilatrane (batch 1)

File name pp.mea
Record Number: 7420
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Sample Name:
RHSilatrane_UI_1 - Average

Sample Source & type:

Sample bulk lot ref:

Particle Name:
New sample material 0.01

VIASTE

RSIZER

Result Analysis Report

SOP Name:

Measured by:

User

Result

Source:

Averaged

Accessory Name:
Hydro 2000SM (A)

Measured;

14 August 2009 14:38:45

Analysed:

14 August 2009 14:38:46

Analysis model:
General purpose

Sensitivity:
Normal

Particle RI: Absorption: Size range: Obscuration:
1.400 0.01 0.020 to 2000.000 um 7.96 %
Dispersant Name: Dispersant RI: Weighted Residua!: Result Emulation:
Water 1.330 2.392 % Off
Concentration: Span : Uniformity: Result units:
0.0096 %Vol 3.288 1 Volume
Specific Surface Area: Surface Weighted Mean D[3,2J: Vol. Weighted Mean D[4,3J:
1.31 m2/g 4.592 16.893 um
d(0.1): 1.442 um d(0.5): 11.554 um d(0.9): 39.435 um
Particle Size Distribution
6 - { 4
5 S AR -
RN .
i it {
$ 4 —HH
; (i
E 3
g
2
1
.01 0.1 1 10 100 1000 3000
Particle Size (?m)
[ RHSilatrane_UI_1 - Average, 14 August 2009 14.38:45
I VoILmaS% S Volue Sze{2m)Volun£F%
0 w ln i) fall
0013 ik i3 e R
0 018 SO T 5]
) 01 et RO T 2578
0209 i R Y . il
03 0240 2 o AR 2 R
00% 0275 264 % 320 3 31628 Kfivin
0 05 RTINS S
0% 033 Moo om0
000 0417 Ip g B G B
006 0419 s %5 we W
0 N S A O <
00 G S - N
am oo i B m
015 w W e Wogpy W

Operator notes:

k@gﬁ IWUmenIS Ltd.

Mastersirer 2000 Ver. 5.22

Seri3l timber : MAL101813

ALl Particle size analysis of RHSilatrane (batch 2)

S
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Sample Name:
SSilatrane_Ul_x - Average

Sample Source & type:

Sample bulk lot ref:

Particle Name:
New sample material 0.0l

MASTERSIZER

Result Analysis Report

SOP Name:

Measured by:
User

Result Source:
Averaged

Accessory Name:
Hydro 2000SM (A)

Measured:
14 August 2009 14:57:13

Analysed:
14 August 2009 14:57:14

Analysis model:
General ptirpose
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Sensitivity:
Normal

Particle RI: Absorption: Size range: Obscuration:
1.400 0.01 0.020 to 2000.000 um 0.24 %
Dispersant Name: Dispersant RI: Weighted Residual: Result Emulation:
Water 1330 4 825 % off
Concentration: Span Uniformity: Result units:
0 0004 %Vol 2.181 0688 Volume
Specific Surface Area: Surface Weighted Mean D[3,2]: Vol. Weighted Mean D[4,3]:
0.409 m2g 14.657 urn 26.237 um
d(0.1): 6.662 urn d(0.5): 21.407 um d(0.9): 53.362 um
Particle Size Distribution
Y ™ T Y Y ! 1 1] | 1]
| i1 W | ! i
I u VA : 8 |
7 ! \ | il 1
| | 11 | W
6 ! } SRR -t é i
]| | | (411
; 5 — 4 o 4 i
o | i11
4 T 1
5 1T
o I ERSIs % |
> 3 | | |
2 el ! A_i_‘“"_;l.u R 1N
1
%.01 0.1 1 10 100 1000 3000
Particle Size (?m)
L SSilatrane_UI_x - Average, 14 August 2009 14:57:13
gﬂ 0w Eg m .@! 000 hg s g ) 'g 0w
oon 0120 1258 13183 ¥ 133038 1445400 -
000 000 000 505 000 000
o013 0138 1445 1513% 158489 1659587
00 000 000 523 0.00 000
0015 0w 0158 om0 1660 om 17318 54 181970 000 19065.461 000
o7 o 1905 19953 2890 b3
000 0 00 sn 000 000
0020 om 0209 000 2188 00 2908 600 29880 000 2118% 000
0023 0240 2512 26303 7548 288400
000 000 on 628 000 000
0% o025 2884 0200 36228 B3N
000 000 03 645 0.00 000
0030 0316 am 674 3078 3801894
000 (] ] om 641 .00 000
0s 0o 0% o 3802 15 18811 &07 416669 000 5518 000
0040 0417 435 45708 478620 0181
00 000 184 538 000 000
0046 0479 5012 52481 549541 5754.3%
o 000 245 a7 Q00 000
0082 0550 5754 60256 630%7 G593
000 000 306 38 000 000
0080 0631 6607 69183 U406 7585776
0w 000 380 194 0.00 000
0059 om 0724 ™ 7586 105 79433 0% a1 00 87096% 000
0079 082 8710 91201 954993 10000.000
0 000 4490 019, 000
0 20 0855 000 10.000 468 104713 0@ 1036478 Q00
0.105 10% 11482 g 120226 1258925
Operator notes:

Mm,iﬁ?lmm Lt

Masterscer 2000 Ver. 5.22
Serial Number : MAL101813

A12 Particle size analysis of SSilatrane (batch 1)
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Sample Name:
SSiiatrane_UI_2 - Average

Sample Source & type:

Sample bulk lot ref:

MASTERSIZE R <2da»

Result Analysis Report

SOP Name:

Measured by:
User

Result Source:

Measured:
14 August 2009 14:53:04

Analysed:
14 August 2009 14:53:05

Averaged
Particle Name: Accessory Name: Analysis model: Sensitivity:
New sample material 0.01 Hydro 2000SM (A) General purpose Normal

Particle RI: Absorption: Size range: Obscuration:
1.400 0.01 0.020 to 2000.000 um 6.15 %
Dispersant Name: Dispersant RI: Weighted Residual: Result Emulation:
Water 1330 2.159 % Off
Concentration: Span : Uniformity: Result units:
0.0083 %Vol 2.624 0.801 Volume
Specific Surface Area: Surface Weighted Mean D[3,2]: Vol. Weighted Mean D[4,3J:
0.558 m'/g 10.756 um 18.982 um
d(0.1): 5.232 urn d{0.5): 13.679 um d(0.9): 41.121 um
Particle Svize Distribution
7
6 = i
5 |
4
3
2
1
o1 0.1 L U 1000 3000
. . Particle Size (?m)
-SSilatraneJJi_2 - Average. 14 August 2009 14:53:04
10% e 026 15895
an % 1% gy @ m L
0013 1445 5% 61 13849 1659587
0158 1660 11318 55 181970 195646
% |95 s 257
% A8 299 53 20883 S8
0023 02 51 0 233 n 243 288403
00% 0215 284 0B 320 43 316228 33
00 0316 B TH AWy T I
0% W o MW 3 i
0040 0417 435 %) 59 0 478630 518
00 049 O T T S 7k
0052 0 5H4 459 6026 15 630%7
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Operator notes:
i S AR

A13 Particle size analysis of SSilatrane (batch 2)
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Aexo

ABS+5YOMT

145

31.08.2009 195128

R0
\!1391.75 mg+ABS+5%O0MT Sample: ABS+5%0MT, 9.1133 mg
100+ s ABS+5%OMT, 9.1133 mg
Step ‘94,5205 %
-8.6139 mg
Residue 1.9498 %
- 04511 mg
80 Inflect. Pt 433.75
Midpoint  433.82 °C
60~ Onset 406.95 °C
0.2 Erdset 462,65 °C
1/min Inflect. Pt. 433,75 °C
- Inflect. Sp. -0.32 “omin™-1
40-
20 \
\l \_
B Ll
T
050 100 150 200 250 300 350 400 450 500 550 600 650 700 750 °C
A o o 7 T e S [ S S e s s e e e ey e
00 2 44 3 8 2 oUW 6 1B » 2 23 2 28 30 32 34 36 min
DEMO Version Not signed STAR® SW 9.10
A14 TGA curve of ABS/5%OMT nanocomposites
Aexo Pure ABS 31.08.2009 20:00:16
% \11391.75 mg+Pure ABS
Pure ABS, 7.9153 mg Sample: Pure ABS, 7.9153 mg
100 y »
. Onset 407.14 °C
Endset 459.92 °C
Inflect. Pt. 431.66 °C
80 Inflect. Sp.  -0.36 %min”-1
4 Step -98.1072 %
-7.7655 mg
Residue 1.4233%
0.1127mg
60 Inflect. Pt.  431.66 °C
Midpoint 432.81°C
0.2
1/min4
40_
20+
"
0+ T
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 °C
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A15 TGA curve of neat ABS
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exo ABS+5%OMT+20%AMMO-g-RHS 31.08.2009 19:32.43

% |
4
100-' a— 133 :
Step -77.1123 %
-6.5008 mg
o Residue 22.3289 %
90T 1.8824 mg
Inflect. Pt. 436.06 °C
Midpoint 434.87 °C
804
704 Onset 408.83 °C
1 Endset 462.66 °C
Inflect. Pt.  436.06 °C
0.27] Inflect. Sp. -0.27 %min”-1
g
50
40+
30
a .
20
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A16 TGA curve of ABS/5%0MT/20%AMMO-g-RHS nanocomposites

fexo ABSH+5YOMT+20%AMMO-g-CCS 31.08.2009 191643

%
] Sample: ABS+5%O0MT+20%AMMO-g-CCS, 8.5150 mg
100 A\ L I3
Onset 408.71 °C
00d 1 Endset 465.71 °C
] Inflect. Pt.  437.43 °C
] Inflect. Sp. -0.26 %min~-1
80|
] Step -78.0818 %
4 -6.6487 mg
70 Residue  20.7470 %
o 1.7666 mg
1 Inflect. Pt.  437.43 °C
op Midpoint  436.30 °C
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ALT7 TGA curve of ABS/5%O0MT/20%AMMO-g-CCS nanocomposites
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fexo ABS+5%OMT+20%AMMO-0-Si02 31.08.2009 191343

& Sample: ABS+5%OMT+20%AMMO-g-5102, 8.1322 mg
100—:-ﬁ + =
9071 Step -78.2942 %
] -6.3670 mg
B Residue 20.1877 %
80: Onset 408.07 °C 1.6417 mg
] Endset  464.62 °C Inflect. Pt. 437.83 °C
] Inflect. Pt.  437.83 °C Midpoint  435.55 °C
] Inflect. Sip. -0.26 %min~-1
70:
0.2]
1/
50
40
305-
zoi . 1
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750  °C
A L R B e T N B o B A e e e e |
0 2 44 6 8 U ® s 1B W A 2 24 26 28 30 32 34 36 mhn
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A18 TGA curve of ABS/5%0MT/20%AMMO-g-SiO2 nanocomposites
Aexo ABS+5%0MT+20%AMMO-g-SiO2+10%6SSilatrane 01.09.2009 13:26:19
%
1°°:'L_——<%—'~fl
- ———————. //"_‘_”———’m-‘
90

Sample: ABS+5%O0MT+20%AMMO-g-Si02+10%SSllatrane, 9.6246 mg

4 Step -70.4080 %
80 -6.7765 mg
] Residue 28.5108 %
2.7440 mg
J Inflect. Pt. 435,76 °C
o
ol P ¥ 405.34°C Midpoint ~ 432.81 °C
o 1' Endset 465.14 °C
.14 Inflect. Pt.  435.76 °C
l/miﬂ: Inflect. Sp. -0.22 %min~-1 /
60

] \!ABS+5%O0MT+20%AMMO-g-SI02+ 1(P6SSilatrane
. ABS+5%0MT +20%AMMO-g-Si02 + 10%SSilatrane, 9.6246 mg \

30+ 1 1
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A19 TGA curve of ABS/5%O0MT/20%AMMO-g-Si0210%SSilatrane nanocomposites
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ABS+5%OMT+20%AMMO-0-RHS+10%RHSllatrane 01,09.2009 130323

«EX0
% E Sample: ABS+5%O0MT+20%AMMO-g-RHS+10%RHSilatrane, 8.9781 mg
100 -1
] Onset 404.13 °C
Endset 461.90 °C
] Inflect. Pt.  434.01 °C
90 Inflect. Sp. -0.24 %min”~-1
] \!1]391.75 mg+ABS+5%O0OMT+20%AMMO-g-RHS+ 10% Step -71.3923 %
ABS+5%O0MT+20%AMMO-g-RHS+ 10%RHSilatrane, 8.9781 mg -6.4097 mg
4 Residue 26.3392 %
80 2.3648 mg
Inflect. Pt. 434.01 °C
Midpoint 432.46 °C
70
0.17]
1/min
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A20 TGA curve of ABS/5%0MT/20%AMMO-g-RHS/10%RHSilatrane nanocomposites

ABS+5%0MT+202%AMMO-g-CCS+10%CCSilatrane 01.09.2009 13:22:19

Sample: ABS+5%O0MT+20%AMMO-4-CCS+10%CCSilatrane( 8.276
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A21 TGA curve of ABS/5%0MT/20%AMMO-g-CCS/10%CCSilatrane nanocomposites
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Aexo 31.08.2009 20:00:16

15[ !&ABS+50MT+20 AMMO-g-RHS
ABS+50MT+20 AMMO-g-RHS, 12.8000 mq

Glass Transition
o Onset 108.46 °C
\ I5['&ABS+5 OMT Midpoint 112.96 °C

\ ABS+5 OMT, 12.8100 mg

S Glass Transition
\"1» Orset 103.90 ¢
ke Midpoint 107,93 °C

15[1&pure ABS T et
pure ABS, 13.4000 mg T ——

Glass Transition
Onset 103.25 °C
Midpoint 109.13 °C

e e
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a22 Effect of ABS/5%O0MT/20%AMMO-g-RHS/10%RHSilatrane nanocomposites on  thermal
stability

Aexo 31.08.2009 20:00:16

\ 15T I&ABS+5%0MT + 20%AMMO-q-CC S+ 10%CC Silatr
ABS +5%OMT +20%AMMO-g-CCS+ 1P CCSilatrane, 11.2000 ma

Glass Transition
Onset 92.03 °C
Midpoint 98.36 °C

15[!&ABS+5%O0MT+20%AMMO-g-CCS
ABS+5%O0MT + 20%AMMO-g-CCS, 10.3000 mg

Glass Transition

Onset 100.34 °C
Midpoint 104.08 °C
1S[1&ABS+5 OMT

1
ABS+5 OMT, 12.8100
WgA-1 e m —
Glass Transition
Onset 103,90 °C
Midpoint  107.93 °C
J5['&pure ABS
pure ABS, 13.4000 mg
Glass Transition
Onset  103.25°C
Midpoint 109.13 °C
1
-_—
T L T v T ¥ T v T . T . T v T v 1
40 60 80 100 120 140 160 180 °C
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23 Effect of ABS/5%OMT/20%AMMO-g-CCS/10%CCSilatrane nanocomposites on thermal
stability
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Gla ansiti
IS[ISABS +5%OMT+2556AMMO-g-CCS e s e
ABS+5%O0MT +25%AMMO-g-CCS, 10.9000 mg Midpoint  104.41 °C
Inflect. Pt.  106.45 °C
Inflect. Sp. -7.13e-03 Wg™-1°C -1
Deta Cp  0.177 Jg”-1K~-1
- ] —— 1 —
£ s
JS[18ABS +5%O0MT+15%AMMO-g-CCS I
ABS +5%O0MT+15%AMMO-g-CCS, 11.9000 mg ko Gt 0,514 3g° -1k
Glass Transition 3
Onset 99.57 °C
Midpoint  104.06 °C
Inflect. Pt.  105.04 °C
i 15[!&ABS+5%0MT+10%AMMO-g-CCS Inflect. Sip. -8.97e-03 Wg~-1°CA-1
10 ABS +5%0OMT+10%AMMO-g-CCS, 14.8000 mg 1
No~-1 | Glass Transition
“ Onset 100.39 °C
o
J5[1&ABS+5%OMT+5%AMMOG MidoowL D8
A MTHSRANN g OCh/ 112000 M0 Inflect, Slp. -8.87¢-03 Wg"-1°C"-1
\ Glass Transion —————Dela 4 0.160 Jg"-1K” -1
X ISLIBABS + 5 OMT Onset 98.70 °C
g, ABS 1S CMT, 12.8106 iy Midpoint 105.04 °C
e 304.62.°C 4
£SO
e ) Inflect. Slp. -10.24e-03 W™ -1°CA-1
, R Deta Cp  0.361 Jg”-1K"-1
\ Glass Transition
e S e——— Onset 100.01 °C
e T Tl _106.68 U
Ny Inflect, Pt 108.28°C  ————
RS Inflect Sp 52e-03 Wgh-1°C" -1
s - — s Delta Cp 0.363 Ja*-1K -1
T T T T T T T T T T T T T 1
80 100 120 140 160 180 °C
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A24 Effect of AMMO-g-CCS loading on thermal stability of ABS nanocomposites

AX0

15[18ABS + 5%0OMT + 25%AMMO-g-RHS

ABS+5%O0MT+25%AMMO-g-RHS, 11.3000 mg
Glass Transition
\ Orset  99.81°C
iS5 Midpoint 108.21 °C
15[1&ABS+5%OMT+15%AMMO-g-RHS T ——
ABS+5%OMT+15%AMMO-g-RHS, 10.1000 mg
Glass Transition —
Onset 97,96 °C
i 12 Midpoint 102.94 °C
Wgr-1 SUIBABS +5%60MT+10%AMMO-g-RHS N\'\ 1
ABS+5%O0MT +10%AMMO-g-RHS, 11.1000 mg i) s Trasisition
Onset  92.20°C
{ Midpoint 103,40 °C
\
1 15[1&ABS+5%O0OMT+5%AMMO-g-RHS
k. ABS+5%O0MT+5%AMMO-g-RHS, 11.2000 mg o
! Glass Transition
A Onset  99.49 °C
\ Midpoint 103.74 °C
.
A »
N | ek
el . ' {
I5[Ispwre ABS T — " . |
pure ABS, 13.4000 my Glass Trarnsition ..
Orset 101.54 A e
Midpoint 106,12 °C T e
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A25 Effect of AMMO-g-RHS loading on thermal stability of ABS nanocomposites
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