MXene/Cd (N, ), 5 & ¥ I 4k 25 14 i & 2% 1 e BF 52

539

XEHE:1006-9941(2023)06-0539-07

MXene/Cd(N,), 5 & # IS 25 10 5 & R BEHT 5

gjﬁ %,Eﬁgﬁ,iﬁﬁé,%%}(,%gﬁ

(Bevi s ¥R AR FERAE L LT, KHE WE710061)

wOE:
T A (MXene/Cd(N,),) 4

B XU s B 4 I BR85Stk A T TR v R R R 2 1 3 U0 R SR e 7 A LAY 0 4L 7 KM EE T — Fl MXene 3
A T R AT AR 2 . SRR BT X ST R RE IS X AT T DL B LTS TE X MXene/CA(N,), B A

T A % 245 1) TROULIES 300 % 5 A AT AT 5 308 o 22 75 404 ik A SR A 0 M D R I S LR BE L OF R T R SR i R R R R . 4
HER ] MXene K M BRI 3= 5 1B BE T CA(N,), 7E MXene 2 43 157 AR 29 50 nm , HL7E$R K %S Bl v JE 0B 76 21
25 MXene ZK B4R} 5 LG 2 TR FIOG 57 19 5 PR BE TT A RL02 0 CA (N, B8 20 il , B8 20 Al B 378.42 °C s MXene 4 K b L5
Cd(N,), B A AL CAON,), 1 & 8 K A ) i 45 T A9 MXene/Cd(N,) , 524 i 55 18 24 L) 35 /0 1) 24 £ BT 52 30 A5 KR

KR : MXene; B A E A I REL
FESES: T)55; 064

NERARE: A

DOI:10.11943/CJEM2023045

0 5 &

PSENE (SSivE o8 d TR ol v o7 o U
FEE B A R G L e AR BE
B A T BRI Y H A 2% 45, O T i A 36
S5 35 07 M SR A R AR R R 2 R K T
HER A AZ O BE IR, AT B2 T i L A e A B A MR PR O
O FH 85 SR P TR £ 3 A g 24 500 18 Ay T i 0% 4 i R (1]
Mz —

B RAALH (CA(N,) ) & — Ff B 2 i g T Ak 13k 24
Fh1 B V4 5 P 4 B A S BF 5T BT R VR 48 WIS BT 2015 4F
R B A R AR A I T 3K 369 °C, K A
IBE] 417~426 °C, & — Bl P BE DL 5 A9 TR oy ik Ak 4B 25
(ER RO A H SE R J R K42 30~60 pm , § 2L
FUAE IR R A fop E— P 4 v o AR PRSI T 3o 1
# L2, Bl i i A T A S8 Cd(N,),
PR ROUL 2 4, FETRS o i P BE A B ot — 2D LAk, fEL2 Ay
fifp pRe CA (N, ), R AR 73 A1 AN 53 14 T 70 BTG 3 — 285 i i H

i B HI: 2023-03-10; & E HHI: 2023-04-20

™ 4% H ki B #3: 2023-06-05

EHEB AN KA (1986-), &, @K TR, 322 ) F 5L a0 451 & fk
FARE B2 K Tt 22 2 ERE SR IE o e-mail : ggy628@163.com

R SRR BN CA(N,), A R A HE A5 Tn) 5T,

MXene S — Fft BIL IR 4 — 25 90 K bR, HE 45 # 3 =X
HM, X T (n=1,2,3) , Hih MRS 4R (TilTa,
Nb.V.Mo) , X 3 C &l N, T A3 3 m & 11, 4
—O,—OH,—Cl B —F %" MXene #1 Kl i # %
FAAL 22 WA T 2 MAX B A T A JZ R &, 2 2 B
R Z R TN RGEH JZ 5 B Z R EA BRI,
EFREAEAFEWERA, LEA R EKE )
5 AR AT AR MXene B RFE H & R
S N = N = T AR L = N A o= -
PE, BHATCE B2 0 T RE A A HLAT TR Ot
A B 4

L, A 525 MXene 44 K b4 K151 AT = T 4
25 CA(N,), & & 6l & 5 B MXene 91K B KH K
bl 3 T AURITES i 114 2 ThT R 38 o R RH BOVE R A SR T
H2H 37 A T — Rk A MXene/Cd(N,), B & i
JREE AR 2 o R T FL B (SEM) X & e 7 (EDS) |
X HH A7 5 (XRD) Lh B 4140 3% (FTIR) X MXene/Cd
(N,), 5 A v RS e A 24 04 SO 30 B &5 48 1 47 A 5 3l
i Z R A A (DSC) L E (TG-DTG) %5 43 B 7
PRICHAAANERE , IR oy 4852 S0 UE O 25 2of 72 3 ik
I K 25 B DF £ MXene/Cd (N,), & 4 T A5 2 48 245 1Y
PERE .

SIRARS ARG AR, LM A MXene/Cd(Ny), B & i IR 1 245 (9 ) 4 S Pk R OF 52 (1. o RE A RE, 2023, 31(6):539-545.
ZHANG Lei, WEI Chun-giang, WANG Yan-lan,et al. Preparation and Performance of a novel film Primary Explosive of MXene/Cd(N,),[J)]. Chinese Journal of

Energetic Materials(Hanneng Cailiao),2023,31(6):539-545.

CHINESE JOURNAL OF ENERGETIC MATERIALS

N XK 2023 % F 314 # o6 (539-545)



540

TR, TR, EE = 4 B Bk e

1 SLIEE S

1.1 KFENEE

A BR B IR 4R (TiLAIC,) , 400 H, 75 MM AL Bl 44 2k
BHE A BRA A S8R (HF) ,40%, L st s gL R G A
BRA ] CBECECOH) , AR B} B Ak 2 i A BR 2 7 5
KGR (CA(NO,),-4H,0) , [ ik 24 ¥y 2 25 7}
AR A B R (NaN,) , [ B 25 5 A R
w5 KB K (H,0) , B PE N H ) 314k 2% 6F 58 A il
A T IR 28 Ry 4 By 4k

SRS < 1 I v B R 28 (v — B AR R S A PR
wl ) IR KA RV A (R — U & A A D
LSRG T B FE RS (LT AR STAE A IR A A,
DF101S) , & .0 HL 3 V& W A AL &8 A7 R 2 |,
TG16-WS) , ¥ Uk T 1B (7 0 B 2 A8 YRk e A B
A, SCIENTZ-10N) , FS-550T # 7 il #EAX (| i 2E Br
H A AR ], Tecnai G2 F30 B 49 4 i 7 I 45
(321 FEI) ,INCA-300 X S & fig 1A (& = 4t ) , D8
advance X ¥ £k 1t #1413 (#8 E BRUKER) , Spectrum 3
i L AR e 21 Ab o6 % X ( 35 [ Perkin Elemer)
DSC204F1 22 7~ 1 fi & 4 AL ( 78 [© NETZSCH) ,
STA449F3 [A] 4 #4443 Hr{X (18 [E NETZSCH) , PWS4602
B 7 H TR (25 [# Tektronix) , Phantom VEO710 & i3
24X (£ [ Vision Research)

1.2 LEEHE
1.2.1 MXeneHy %I &

PR 2 g Ti, AIC, By A Jim A5 DU 8 & I 8 46 o, ik
AW o mHC20 mL 5T 5r 5 40% 9 HF W, 2212
I B DU G 2 BE AR T K be AR R T T A RN 48
I BRGIR E 5EB R 55 °C, W F #5300 remin', %
PiEFE] 95 ho Ff B R o6 58 (il LB K R B whisk 2
pH=6~7, %% J5 8 iof B0 15 2 B TR Y . R ait
RS A S ) B 35 0L 3 58 VR T 5 380 220 o s 1
& MXene,

1.2.2 MXene/Cd(N,), EAHER IR K& &

il #& R FE AN B 1 B R o BB HL— 2 BT i MXene
TE LB TR P 0830 min fF 885 i T
AN 20% B DU K A R R A (0.15 mol) K i
20 mL, B H B TR IR N A, K R B IR E R
55 °C; fof 3 1H 2 J5 , ZEBEFE T 292 A MXene 43 1l
W% B A AL (0.30 mol) K T, 28 48 33 £l H: 78 4%
P VRS TSR /RU RO/ ap - SN L 71 E 58 E I - 8

Chinese Journal of Energetic Materials, Vol.31, No.6, 2023 (539—545)

Ti,C,/CdN,
1 MXene/Cd(N,), 5 13 W IR K% 24 1) £ it 72/
Fig.1 Schematic diagram for the synthesis process of MXene/

Cd(N,), composite films
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Fig.2 Output performance test structure of MXene/Cd(N,), com-

posite films
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Fig.3 SEM images of MXene, MXene/Cd(N,), and Cd(N,), and EDS spectra of MXene/Cd(N,),
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Fig.4 XRD pattern and FTIR spectra of MXene/Cd(N,), com-
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Fig.6 TG-DTG curves of MXene/Cd(N,), composite films

Sttt

www.energetic-materials.org.cn



MXene/Cd (N, ), % 4 A JiE 25 0 ) i K b fE B 5

543

5 R KW, MXene B2 REWE S A 250 Cd(N,),
2.4 MXene/Cd(N,),E & HIREIRA IR Z T ZNK

K1 Phantom VEO710 & $Z HLX Mxene/Cd(N,),
2 A T B ARG 9 24 ) R R A FR HEAT LI . 7 TR R
e R B S R R R O R B B ORI L A
7 dn] LA H Mxene/Cd (N,), &2 4 5 R 5k 245 ]

0 ps 80 us

BENI-Criie RETC IR, B R R R AR IE R i
R RS P . e AETTR 2 mg Y Mxene/Cd(N,),
1B 5 fE ) B 80 s 22 A A A BB 5T B9 kO,
150 ws 76 47 #8357 ) T U 1Bt 0 Wi 7 4B A7 IX 28 10 Y
AR 1) DU TGO, A O R AR LR 2 800 ws. HLE KT
AR S ) I A B RN TR R 2 G AR ) A
oA A

150 ps 220 ps

B 7 Mxene/Cd(N,), 5 5 il 5k 24 Y H it 72

Fig.7 Detonation process pictures of Mxene/Cd(N,), composite films
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Fig.8 Output performance test result of MXene/Cd(N,), com-

posite films
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Preparation and Performance of a novel film Primary Explosive of MXene/Cd(N,),

ZHANG Lei, WEI Chun-qgiang, WANG Yan-lan, CHU En-yi, CHEN Jian-hua
(Shaanxi Applied Physic-Chemistry Research Institute , State Key Laboratory of Applied Physics-Chemistry Research s Xi'an 710061, China)

Abstract: In view of the urgent demand for high-temperature resistant initiators for pyrogenic products in complex application en-
vironments in deep space, primary explosive based on composite films of MXene/Cd (N,), with high-temperature resistant was
prepared by surface self-assembly of electrostatic interaction. The morphology and structure of the composite film primary explo-
sive were characterized by scanning electron microscopy, energy dispersive X-ray spectroscopy, X-ray diffraction and infrared
spectroscopy. The thermal properties were studied by differential scanning calorimetry and thermogravimetry, and the detona-
tion process was recorded by high-speed photography. The results show that cadmium azide was evenly distributed on the MX-
ene layer, and there was no deposition and stacking in the large gap. The introduction of MXene can effectively promote the ther-
mal decomposition rate of cadmium azide. The combination of MXene material and cadmium azide didn’t affect the crystal form
and detonation performance of cadmium azide. The prepared MXene/Cd (N,), composite film primary explosive can realize igni-
tion and detonation with less charge.

Key words: MXene;cadmium azide;composite film;primary explosive
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