%38 B 2
20154504 A

KK oF R

Chinese Journal of Explosives & Propellants 15

DOI:10. 14077/j. issn. 1007-7812. 2015. 02. 003

GA/ANIREG M BN T FE5RIE

ZAK.FEE

(b BB TR 24 )2 B

BE.dt 5t 100081)

B d - B AR I S T AR TR A A T SRR BRI/ R R B (GA/ANDIUOR R & S RER B, R

MTER M (EA) FH L T 2308 (SEMD N, W JF 00 X 5T 26435 55 (XRD) XF GA/AN 94K & & & i
SR SE AT T RAE T TG 1 DSC M3k T H A3 Ak 1L e
KR FFAE T A7 BRI - P BRLAR 71 nm, JER M H0N 92, 7150, A1 8RR AN 1453 i BoA fi i

E 11 R R
R RWTE GA/AN GORE 5 & REF B . AN LIgY
fEH .5

g AN AL . GA/AN 940K 4 & BEARHY 000 i B2 B AT 33. 68°C . R MM I T 532. 781 /g,

KB AORRL S GA/ANG RS BR B s A1 SR IR RBERS s K &
X RERE:A

FES S TI55; TQ560

TREM R T - MG A AR TR A
XEHE:1007-7812(2015)02-0015-04

Preparation and Characterization of Graphene Aerogel/ Ammonium Nitrate

Nano Composite Energetic Materials

LAN Yuan-fei, LUO Yun-j ]un

(School of Materials Science and Engineering, Beijing In.

Abstract; The graphene aerogel/ ammonium nitrate Af/h nano co
he mo}lﬂ and structure of GA/AN nano composite

the sol-gel method and supercritical CO, dryin ,%
energetic material were characterized by 65@14 nalysis g

he the

sorption tests and X-ray diffraction (

The results show that AN exists by nano slz 1

e fTechnology, Beijing 100081, China)

cncrgctlc material was prepared by

séanning electron microscope (SEM), nitrogen

omposition behavior was investigated by TG and DSC.

A with an average particle size of 71 nm, mass fraction of

92.71%. GA exhibits the promoting e@ mn'the thermal decomposition process of AN. Compared to pure AN,
A

the decomposition peak temperature

apparent heat of decomposition increases by 532. 78]/g.

N nano composite energetic material decreases by 33. 68 C and the

Key words: material science; GA/AN; ammonium nitrate; graphene aerogel; nano composite energetic material;

sol-gel method; supercritical CO, drying method

51 &

TRk CAND & — Fh oL ER » il T 50RO I
P E T2 A A IR L i T A e
*J*ﬁﬁiqjﬁ%ﬁf”ﬁf“ﬁﬁ“ﬂ DR e 7 ) LT 42

SE UM W HO BB AU 2 A A R R SR B
E’\J’éﬁ%z~[“] B2 AN 7 55 B8 4 {1 L 44 53
% AE—E R BE B BRG] AN B A AT
Ohy XA TR B R A S 3 R L AR REfE AN Y R
G ik U3 BRI o D) o s B O i DT 4R R 4
7 P AR

175 H HE:2014-09-26

& E HH#3:2015-01-04

BEETB L0l 5 Q08T e RHF £ 1 (20140946032)

A S8 B T K M BB R TR A e R
Ff A 5 A B B SRR LA O Y B b 3R T
R PR S 1 AR R R AR U T AR
KB, FWE O RBERHAEZEY
VB g R 40 A A 70 LA B TR 1) TR 2008 o 1) % RE A
B IFIEEE R WL A S8 0 0T & BE SR B9 B 0 i
HAMAE . LA 880y e AR 454 B o0 i 1 28
i BEIE (GA T — B H A I 3 Ay Ee 3R R Y
ZALVEGA R BB 5 B0 R AR ARy S
R AN H GA B85 1 8= 5 5 BEA kAT
DA G b AR B fok, 1T H AN LYK RSF A F

FEE B AT : 270 RA990—) . L5 W GOKR B & & REA BRI 5T

BIEE P2 4E Q64— 1, 8 . B LT, NF &

RERTRE B i 23 T BB BT 52



16 KB F

E1:4 %38 %% 2 W

A REE A AU AEIL AN B 3R R AN B

H AT BT GA/AN Gk 4 & e R
FE IRE B D A BIF S 3 2o P - 0k A o S
AR T MR i A T A SR BRI/ B TR % (GA/
ANDYIR & A & BE MR X OB SR 25 4 i 47 T 3%
fik I3 GA/AN 9K 455 REARHRY I ik it 47 T
IFFE S LU N A A BE 57 P O I P2 2%

1 %X W
L1 S s

A 85 CRIAR <48 pm) , 73 A 28 5] 24 46 M Ak 27 1K
FIA R W) 5 B R 3k R B0 e Aol TR B L e Ak
IR PUIR MR £ TR & 16 A R B 24 28 79 400, b
AL s FEAL 8 0 i, JE mOR SR A AR
DAL ) s SR B » 4 B 4 R T A R AL # i 50

SFE1000 %Y il 53 74 2% HOR 8, 5 [ Thar
/N7 3 Vario EL cube &I 5K 0 #14Y . f% E Elemen-

tmﬂisw%ﬂ%kﬁﬁﬁ%¥ﬁwﬁﬁ$ é

HITACHI 24 7 ; ASAP2020 ﬂ%ﬁﬂlﬁ&fﬂx,
meritics 22 H) ; X' Pert Pro MPD # X ET
fif 22 PANalytical 2 7 5 TGA/DSCl

SC
SSHH B+ METTLER TOLEDO /\7 f T&w

30~600C ,F}iE# % 10 C /min, RS
1.2 HEHHE&E @
1.2.1 & 2% K&K &

KA Hummers' ™ 31 45 S0 A 88005 . K Mk i
BRI E] 90 C L 73 B A 5 g il B BR AR« TL A Ak — Wk
MRARAER ., SOCTHRAGW MM 4h, I LE T
IKRGE RS K T K TR S A
BRI rh  2 0% AU B R RN e R R AL 35 C KA TR
SN 2h PRSI — 5 51 58 K B FE T I
I 2 b S 45 I 1) T A 0 HP I A 5 4 i 30 %0
1 2o S Ak S T 5 4 5 260 1 HCT 3 Wb ik » I
JEMEBFoKh e ERWE W R, K
KV W AT R PR A B A B — g B AR A A B
WSV . TEREFR TP A 30 mL 4 1k A 538 4 /K I8
(VR BE 8 5 mg/mL) , B A BT 3K 1 /R » 158 $F 15
S5 75 40 CTR#RE 16 h JE A 28 1 K BE M T &
Bk ES 1A
1.2.2 &EWAsti/miRis(GA/JAN) R I 4
SR A 09 B &

W ) B B 1 A B M K B T T T Y IR i A AN
KW 2R TR 5d, B 2 2 BE X & A i

i e VR R K I T ) A BRI K B B e 3 L ISR
5 CO, THRJG 45 B A 88 S BE IS/ S R % (GA/
ANDVYIKRE & S HEM B, T 5 GA/AN 91K E
G & REMORLEEAT XS LG B AN R S IR A
BT 5] 515 5] AN FIA B 0PI IEY .
1.3 ANSENE
g3 N GA/AN 99K 52 5 & RE AR JOIRFE i
¥ T 3 ARBURE L 3E T E A HT A N CE
FEAYEUY B R 32.53% .32, 28 Yo Ml 32. 18 % , &35
Je WO (B AR R FE S i e & oy T . 45 Rk
ML AN BR8N 92. 71% W 2 & & et R
EA KRR AN,

2 #HRE5IiE

2.1 WMEERSHT
GA F1 GA/AN 44k & &
ALK 1,

o BEFRLY SEM 1R

BCPCAS4800 15.0kV 15.0mm x50.0k SE(M)

(b) GA/ANYRRE G EREM K}

B 1 GAFGA/ANWXESSEMEE SEMRRE
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energetic material
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Fig. 2 Nitrogen adsorption-desorption isotherms

for GA and GA/AN nano composite energetic material
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and GA and GA/AN nano composite energetic material
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