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Synthesis of SnO,-Cu, O/CNTs Catalyst and Its Catalytic Effect on
Thermal Decomposition of FOX-12

ZHANG Jin-xia' , HONG Wei-liang' +"ZHAO, Feng-qi* . LIW Jian-hong',
TIAN De-yu', ZHU Xiu-ying' ., MA Yohg-qiahg'
(1. College of Chemistry and Chemical Engineering, Shenzhen!University, Shenzhen 518060, China;
2. Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: SnO,-Cu, O/CNTs composite catalyst was prepared by integrate infusioning method with liquid phase dep-
osition method under normal temperature and normal pressure using copper chloride dihydrate, stannic tetrachloride
pentahydrate,and carbon nanotubes as the reactant. The catalyst was characterized with XRD,SEM, TEM and EDS.
The catalytic effects of catalyst on the thermal decomposition of FOX-12 were investigated by DSC. The test result
showed that SnO, and Cu, O nanoparticles were attached on carbon nanotubes throughout evenly in oval morpholo-
gies with 5—10 nm in diameter. The catalyst can make the decomposition peak temperature of FOX-12 decrease, the
decomposition enthalpy increase and the apparent activation energies decrease. When the mass ratio of FOX-12 with
catalyst was 5 ¢ 1, catalyst made the thermal decomposition temperature of FOX-12 shift downward by 18. 08 C and
the decomposition enthalpy increase by 148 ]/g.
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TR A 31 2 BE B 40 K 45 B JE A SR & U 400
VEDN 3 B0 . B8 75 U 4 HOE &) & IR T FE IR
BoONeE BT AZKE pHE N 8.0~
8.5, SR 5w L AR L VR, TR BRI R A
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Fig.1 XRD patterns of sample
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Fig. 2 The TEM images of sample
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i FE A Cu B0 Sn B9 & &, AT DLUTE SR FE
Cu, O F1 SnO, 15T i 43 50000 o = 1 5 Ak 0l b i
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Cu, O 28. 53%, SnO, 33. 53%; 4 5 it 1k &) h &
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Table 1 Results of the catalyst determined by ICP

Ko w(Cuw) /% Aw(Cw)/% w(Sn)/% Aw(Sn)/%
R 3G ) CNTs 0.30

1 56 9.51 60. 92 13.27 83.35
2 BRI 18.61 .71 21,11 87.62
3B 25.38 80. 58 26,42 84,95
4B 29.08 83.37 23.95 69. 11

3 EAFIXT FOX-12 Ao BRI ELIER

3.1 AE#EAFIR FOX-12 o R #EXIER
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2% (0. 1 MP) WM 3 Fizi - FOX-12 43 fiff it #4068 1) 45
R B4 W3 2.
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Z e
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Fig.3 DSC curves of FOX-12/Sn0,-Cu, O/
CNTs(0. 1 MPa)

* 2V FOX+-12/Sn0,-Cu, O/CNTs By #h 5 fR 37 (0. 1 MPa)
Table 2__{Thermal decomposition data of
FOX-127Sn0,-Cu, O/CNTs(0. 1 MPa)

i T./C ay/C AH/(J+ g™
FOX-12 220.75 26 1140
FOX-12/1 S{#4LF] 212,44 36 1150
FOX-12/2 S{#fb ] 204.12 52 1260
FOX-12/3 S{#fb#]  202.71 47 1235
FOX-12/4 S{#fb 7] 202. 67 62 1288
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Sl FOX-12 () 49 ffe 16 35 B % 8. 31.16. 63.18. 04,
18.08'C., M 2 aJ 1 Wi (AH) &8I &8
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i1 DSC £k 18, % 3y FOX-12 1 43 it Jilt B i (14 4
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Ay FR IR L 4l FOX-12 BEAR 16. 63°C , 43 i il 4 &
B 120) /g M E O 10 5 1,15 ¢ 1,20 = 1 B,
o3 ff VR LG 2l FOX-12 43 J3 B AR 10. 05, 6. 50,
3.81°C A 4l ¥ m 78.56.18]/g. AT WL, fiEfk
S, AR . AR S FOX-12
AR LGl 1 s 20 B OS2 B R i 2E 590 o 4 £ )
PRI R ARAT 3. 81 C L AR R Bt R 4F iy 4
U%

220.75T

FOX-12
E 216.48C
E sl
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E 21491
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Fig.4 DSC curves of FOX-12/2% -Sn0,-Cu, O/
CNTs (0.1 MPa)
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Table 3 Thermal decomposition data’of

FOX-12 /27 -Sn0,-Cu, O/CNTs (0.1 MPRa)

B i T./C  AaNOVCAH/ g b
FOX-12 220. 75 26 1140
FOX-12/2 S4E4L5] (20 : 1) 216. 94 36 1158
FOX-12/2 B 4L (15 : 1) 214,25 41 1196
FOX-12/2 S 44L51 (10 : 1) 210.70 47 1218
FOX-12/2 BKI(5: 1) 204.12 52 1260

3.3 EUEFIX FOX-12 DM N FS BN
FEH (0. 1 MPa) Fl A A FHIR R 5
128 5.10.15.20°C/min M4 F FHESE T 91K 2 %5
ALY FOX-12 4 ff 1G ALBE RS2 A . Bl o 1 L ik
FRIHG K 53 fife 0 IR U YD 0 ey 08 IR 349 A N 1
X5 — M R i SOnE LA AT . ] Kissinger 57
WG AL EE E, fE AT A 7 AN A Arrhenius AR
Tt 03 il L AR B SR A RN SR 4 R, TR
KB, 4l FOX-12 1 73 i 75 fL 58 4y 258. 25 k]/mol.,
M FOX-12/Mfb M B ko 5+ 1 2 5l A
Sn0,-Cu, O/CNTs & & AL % J5 . FOX-12 [ 43 fit
TEALRE AR 77. 02 k] /mol (£ 30%) , 3% ffi FOX-12
IR T 25 S R AT . HL R 4730 15 K I i S o i
FEHBOAT A A AL R S R TR R B R

RFE
*£ 4 FOX-12 #1 FOX-12/Sn0,-Cu, O/CNTs B # 4 i
HAHFESH (0.1 MPa)
Table 4 Kinetic parameters of the thermal decomposition

of FOX-12 and FOX-12/Sn0,-Cu, O/CNTs at 0. 1 MPa

E/ ks !
£ Als !
PRl e mol ) /s (473.15K)
FOX-12  258.25  5.958X10% 1.844X10°* 0.9983
FOX-12/ ,
181.23 6.689X10" 1.09X10°2 0.9995
2 AL
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M FOX-12 #4443t DSC il 48 F 3 43 i 1 45 1
AR A%, SnO,-Cu, O/CNTs [ A I WA 84S 43
iR U Yy g TR AN i DA SR B T 0 A AR B
P SnO,-Cu, O/CNTs %A ik 48 FOX-12 i #4443
fife ik B FURBEAIR T 43 5 AL RE L AR T A 4 i I
N7 A 8 43 i R B N 58 42

FOX-12 1y #43 fi i 72 2 A 5 A= 1 Ak 3E Dl i
P, R 214, 8 ~238. 52 C il i 4y fi, 77 E K &R
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1 Cu, OLIGRAL T 1 E 21 51 43 W CNTs (1945
B L CNT's 1 g AR BR ) T 94 K k0 F 13 4%, v] By
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R Ll 2 T RR Y R A A bR 2R I TR R 2 WA g
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PB4 JE A ) DL EROE 9 K OkE 1~ 7 3078 CNTs %
T RLAR /N 3 B 2

(2) Sn0,-Cu, O/CNTs & A b5 X} FOX-12
PO B B AR FOX-12 19 43 iR 3
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