186 PR A, i, 207, BRGE, U4, w3, Kal, BLE

TEHS: 1006-9941(2014)02-0186-06
B C _REBRENE &5 R
REA', & W', ¥ur, BRE®, WL, X8, x448', #1485

(1. BEAAEHNEELBAL G UM B EE LB E— AU EAEIRE AL L FHT LM, B %K 621010;2. B
FRACEFES, KT T% 710065)

OE: RIS L IEANFR R R Y SRR ST — T G BE L A O L TR R AL, I S AR AT IO (UV-
Vis) B AR 2L Ak (FT-IR) ST M A X 406 T RE 1 (XPS) HEAT T R AL JAZ I Hr (DTA) FEAE 0 #r (TG) WF5E
TR R A, TR LD MR T (TG-IR) ARG BR P i i 7 25 R R W], W 88 £ “ e e #h 19 20 73X (H,, Cyp
(H,NCH,CH,NH, - HNO) o) , JHA 73 fiff i B 1] 73 D B4 B B« 55— B Bt 100 ~ 250 “CHli B2 i [ A 2% T 40. 8%, fiFf B AR 24 73
fift RV oy SCEE oy i B H, O .CO, \CO N, O Fil NO, 5 5 i Bt 250 ~580 “Cilit i Fil K T 59. 2% , i JE b 5k B SCHE 19 o

fife FBR S 23 i, BRI CO, , R W )R & T IR BR L R EME R 4T
KB AL & 8E L IR s PO RRRE s BRI RE AN T (TG-IR)

HESZES: T)55; 062 NEIRER: A

DOI: 10.3969/j.issn.1006-9941.2014.02.012

1 5

il

[ Kroto %" F 1985 4E fERF 58 & BLE #h4% Co,
Kratschmer 45" T 1990 452 B & #1422 8 4 LUK, B
Wylds KA A 5T I T 2 BRR 22 AT e IR 2%
B Coo At i 5 = Fh 2l L 2%, th 60 ANk It 7 41 1,
B 12 ASFITHA 20 47N TR, 25 e ph s, HoAF
AR . B S AR O &R B i 2R D
2 R A 2 BERRR AR DR AR

PR & )07 A= W AE B RE M RE L HEE 5w L
S FRT R R 0 BR o 40 = — T U A o ) e
WS — 1 s Co, , RETE = Y 3k A fL 508,
I 43 F G K 1 15 RN T BB BG K HE ) R ) 45 £
WA AR R R, BR B iR BE R s 7 . 2 av e,
HeFER PN A S M Coo 5, Cop 58 AE B0 415 38 28 1ie
SEVEFIE B Coo-Pb 25 65 1, 32/ T 405 1 3 0%, in i
T & REM Lo f , BT | C,o-Pb 36 PR AL P oC i AL

Wi A 2013-09-06; {EE HE: 2013-11-22

ES&WA: EHEARFARESRE (51372211) @Y £ TR & £ 01 H
(A3120133002,A3120110005 ) , 5 44 K A4 LY 1148 55 4 FEH Q187 0F 50
i BA (2011JTD0017)

EEEN: A A (1987 ) 5 FE S+, 32 28 =R & 30 45 B O 9
e-mail: 635642443@ qq. com

BREBRRAN: ZikH(1967-) 40, B8, T2 NS5 By A5 F & Ge#t
FLF5E . e-mail.: rfpeng2006@ 163. com

Chinese Journal of Energetic Materials, Vol.22, No.2, 2014 (186-191)

PLEE . T, N Jr 7K F EAE Coo 20 T 51 A — 8t
FRESE AL, A B L R WA AT AR W s HLAE D e
AR AR I E I HE 2R 550 T K AT BE WG 4 o B R P i AL AR
RAER A —E R RE R, BUUA B 9F A B AT B2 i %
GURRBEAEAL R B o H R, & 0 S 5 RE AR AE 4 2t
7R N AT T 1 R WA T o ASBFSE L 2 R i
Coo AR N JEURE, 28 W28 TN A3 BT 20 5 T H AT 4
R LA B PR B A RE R —— R A £ TR
e, IR E SN (UV-Vis) ZLAMEE (FT-IR) JCER 7
B X L L 7 RE S (XPS) &5 X8 7= ) 5 44 b A7 3R AL
MZHHr (DTA) AT I3 A (TG) (FAEE 20 50 A
(TG-IR) S HEAXS 7 Wy T4 i 5 PEBEAT TS

2 SLIGERSY

2.1 RFI S5

WAl Coo, B, 20 >99% 5 & e LN i | i
2, 348 43 B 4l AR T B e Ak Tk

1XES : S Je = I {22 F] Nicolet 5700 i
AR 2T A O A H A 5 i | UV-3150
S Hh-A] W3 2L A 6T AL 1B E T K 4 B R 48 W
Vario EL CUBE #!1JC &K 73 Hr4; SEE TA L& 2
SDTQ600 [&]E #r #r4¥ ; 35 E Thermo /&) VG250
RUX GOt T RS s 7 i Ot A 8 il A PR )
RS TG209F1 5 36 [ Jé & J1 24 v #1524 Nicolet
At

www. energetic-materials. org. cn



I L A R ER Y i A 5 RAE

187

8700 1y #4 H 2T AN A o

2.2 BEYHBC_BEWEBENEE
DL W0 0 0 e Ry 00 G DRk 3 ok S A% 0 B
BRI T, W L TS Y R AR
&8I £ R E IR AL i £ 2k WL Scheme 1,
(NHCH,CH,NH,),,
- = >
NHZCHZCHZNHZ (‘%‘6} HNOs_ 6"’»}
\ee’ oy

Scheme 1  Synthesis of fullerene ethylenediamine nitrate
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FT-IR spectra of fullerene ethylenediamine (a) and

fullerene ethylenediamine nitrate (b)
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Synthesis and Characterization of Fullerene-ethylenediamine Nitrate

CHEN Bai-li', JIN Bo', PENG Ru-fang', ZHAO Feng-qi’, YI Jian-hua’, HAN Wen-jing' , GUAN Hui-juan' , CHU Shi-jin’
(1. State Key Laboratory Cultivation Base for Nonmetal Composites and Functional Materials, Southwest University of Science and Technology, Mianyang
621010, China; 2. Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: A new energetic burning rate catalyst, fullerene ethylenediamine nitrate, was synthesized using fullerene, ethylenedia-
mine and dilute nitric acid as raw materials. The structure was characterized by UV-Vis, FT-IR, elemental analysis and XPS. The
thermal decomposition characteristics were investigated by thermogravimetric analysis ( TG) and differential thermal analysis
(DTA), and the thermal decomposition process was traced through TG-FTIR technique. Results show that the molecular formula
of fullerene ethylenediamine nitrate is H,,C,,(H,NCH,CH,NH, - HNO,) .. The degradation of fullerene ethylenediamine nitrate
is two-stages process : the first-stage with 40.8% weight loss occurred in the temperature range 100 ~250 °C, intense decompo-
sing of NO7, part of the branched chain decomposing, and releasing H,O, CO,, CO, N,O and NO,. The second-stage with
59.2% weight loss occurrs in the temperature range 250 ~ 580 °C, decomposing of residual branched chain on carbon cage,

carbon cage decomposiing and releasing CO, , revealing that the fullerene ethylenediamine nitrate has good thermal stability.
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