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Figure S1. SAXS spectra of HTPB-clay nanocomposites 

 

2 3 4 5

0.005

0.010

0.015

0.020

0.025

S
c
a

tt
e

ri
n

g
 i
n

te
n

s
it
y

Scattering vector, q

1  CLAY

2  PCN3HG

3  PCN1HG

4  PCN1MG

5  PCN3MG

1

2
3
4

5



Copyright © 2019 Łukasiewicz Research Network – Institute of Industrial Organic Chemistry, Poland 

Cent. Eur. J. Energ. Mater. 2019, 16(2); DOI: 10.22211/cejem/109719 
Supporting Information (SI) is available in pdf format at: 
http://www.wydawnictwa.ipo.waw.pl/cejem/Vol-16-Number-2-2019/ CEJEM_00981_SI.pdf 

 

Page S3 of 19 

 

 

  

 

(a) 

 

 

0 1 2 3 4 5

0

2000

4000

6000

C
n

ts

X-ray energy (keV)

O

Na
Mg

Al

Si

Ca

X-ray energy, keV

C
o
u
n
ts



Copyright © 2019 Łukasiewicz Research Network – Institute of Industrial Organic Chemistry, Poland 

Cent. Eur. J. Energ. Mater. 2019, 16(2); DOI: 10.22211/cejem/109719 
Supporting Information (SI) is available in pdf format at: 
http://www.wydawnictwa.ipo.waw.pl/cejem/Vol-16-Number-2-2019/ CEJEM_00981_SI.pdf 

 

Page S4 of 19 

 
 
 
 
 

 

 

(b) 

 

0 1 2 3
0

10000

20000

30000

40000

C
n

ts

X ray energy (keV)

1 2

0

200

400

600

800

1000

1200

1400

1600

1800

2000

C
n

ts

X ray energy (keV)

0 1 2 3

40x103

30x103

20x103

10x103

0

1 2

600

300

0

C
o
u
n
ts

X-ray energy, keV



Copyright © 2019 Łukasiewicz Research Network – Institute of Industrial Organic Chemistry, Poland 

Cent. Eur. J. Energ. Mater. 2019, 16(2); DOI: 10.22211/cejem/109719 
Supporting Information (SI) is available in pdf format at: 
http://www.wydawnictwa.ipo.waw.pl/cejem/Vol-16-Number-2-2019/ CEJEM_00981_SI.pdf 

 

Page S5 of 19 

 

  
 

(c) 

 

C
o
u
n
ts

15x103

10x103

5x103

X-ray energy, keV

0

0 1 2 30 1 2 3

0

5000

10000

15000

C
n

ts

X ray energy (keV)

1 2

-100

0

100

200

300

400

500

600

700

800

900

C
n

ts

X ray energy (keV)
1 2

-100

0

100

200

300

400

500

600

700

800

900

C
n

ts

X ray energy (keV)

600

400

200

0
1                                     2     



Copyright © 2019 Łukasiewicz Research Network – Institute of Industrial Organic Chemistry, Poland 

Cent. Eur. J. Energ. Mater. 2019, 16(2); DOI: 10.22211/cejem/109719 
Supporting Information (SI) is available in pdf format at: 
http://www.wydawnictwa.ipo.waw.pl/cejem/Vol-16-Number-2-2019/ CEJEM_00981_SI.pdf 

 

Page S6 of 19 

  

 

(d) 

 

 

0 1 2 3

20x103

15x103

10x103

5x103

C
o
u
n
ts

X-ray energy, keV

0

0 1 2 3

0

5000

10000

15000

20000

Y
 A

x
is

 T
it
le

X Axis TitleX-Ray energy (keV)

C
n

ts

1 2

0

100

200

300

400

Y
 A

x
is

 T
it
le

X Axis Title

1 2

0

100

200

300

400

Y
 A

x
is

 T
it
le

X Axis Title

350

150

50

1 2



Copyright © 2019 Łukasiewicz Research Network – Institute of Industrial Organic Chemistry, Poland 

Cent. Eur. J. Energ. Mater. 2019, 16(2); DOI: 10.22211/cejem/109719 
Supporting Information (SI) is available in pdf format at: 
http://www.wydawnictwa.ipo.waw.pl/cejem/Vol-16-Number-2-2019/ CEJEM_00981_SI.pdf 

 

Page S7 of 19 

 
 

 

(e) 

 

0 1 2 3

15x103

10x103

5x103

0

C
o

u
n

ts

X-ray energy,  keV

0 1 2 3
0

5000

10000

15000

C
n

ts

X ray energy (keV)

1 2

-100

0

100

200

300

400

500

600

700

C
n

ts

X ray energy (keV)

1 2

-100

0

100

200

300

400

500

600

700

C
n

ts

X ray energy (keV)

600

400

200

0
1 2     



Copyright © 2019 Łukasiewicz Research Network – Institute of Industrial Organic Chemistry, Poland 

Cent. Eur. J. Energ. Mater. 2019, 16(2); DOI: 10.22211/cejem/109719 
Supporting Information (SI) is available in pdf format at: 
http://www.wydawnictwa.ipo.waw.pl/cejem/Vol-16-Number-2-2019/ CEJEM_00981_SI.pdf 

 

Page S8 of 19 

  

 

(f) 

Figure S2. EDX analysis and their corresponding SEM images (a) nanoclay, Cloisite 30B, (b) PCN-Base, (c) PCN-3HG, SD: 0.006, (d) PCN-

1HG, SD: 0.032, (e) PCN-1MG, SD: 0.105, (f) PCN-3MG, SD: 0.185 
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(b) 

Figure S3. FTIR spectra of (a) organo modified nano clay (Cloisite-30B) (b) FTIR spectra of HTPB and HTPB-clay nanocomposites 
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Figure S4. Thermo Gravimetric Analysis of HTPB and HTPB-clay nanocomposites 
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(a) 

 

(b) 

Figure S5. Variation of (a) tensile strength and E-modulus, and (b) elongation of HTPB and 

HTPB-clay nanocomposites prepared by different methods 
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(a) 

 

(b) 

Figure S6. Variation of (a) tensile strength and E-modulus, and (b) elongation of HTPB-clay 

nanocomposites with varying amounts of nanoclay 
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Figure S7. Swelling behaviour of HTPB and HTPB-clay nanocomposites in toluene at 27 °C 
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(c) 
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(d) 

Figure S8. Frequency dependence of (a) storage modulus, (b) loss modulus, (c) complex viscosity, as well as (d) comparison of storage and loss 

modulus of HTPB and HTPB-clay nanocomposites 
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