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T —T s BB oK, Al

% Bruker 23 ] Equinox55 i BL 75 # £1 4M i
AL : KBr JE H 15, 75 4000~400 cm™ N 94, 70 Pr &
Jg 4 em™s HASHL 728 7 JSM-6360LV #7437 % 5 £14
M s . AL s 30 kV; Elementar 2y &) Vario EL I %Y
TCE LB 950 °C; 3 [H Water 28 7] 7= 2695 # 5
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Synthesis of TAGN

X RE dh UE AT 45 K8 RN e R AE , 45 2 4 . FT-IR(KBr,
v/iem™) : 3319 (—NH, X Fx i 4 4z 2 ) , 3212(N—H
iR 5)) ,1685(—C—=NMiZi#E5)),1615(—NH, %
Mi4sh),1384(C—N 454k 3)),1128,949; DSC:
m.p. 224.8 °C; 4l £ 99.02% (HPLC) ; Anal. Calcd for
CH,N,0,(%):C 7.19,H 5.43,N 58.67, Found: C
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22 BELERELR
221 XA EEE

KB FIK, AR ORI Le i K30(PVP K30) |

Scheme 1
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Fig.1 SEM photographs of synthesized TAGN
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Fig.2 cooling curves A
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Fig.3 SEM photographs of TAGN crystals prepared with different cooling speed
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1-Surface tension curve of Tween20 with different mass content
2-Fittedcritical micelle concentration curve
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Fig.6 SEM photographs of TAGN crystals prepared with crystal morphology modifier PVP K30
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FRIEDOEH T A BRI/ 146 (18] 7b) , 5 8# i A
MR, RAR HEA B2 N (FE R 1 ~1.5 Z 1)) . XN
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Fig.7 SEM photographs of sonicated TAGN crystals
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Saffi W i A FR DX VR T B A A AR D T A
B, I AR IR A5 B8 3 21 Y I T of V5 VR R0 B AR Bl g 25 o
i of T A 1 A R AR K R B 40 0 R T Y 2
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3.1.4

R GIESEHIET IS TAGN {4 (¥ 8L B2 43 47

e A, DT (S M AR AR 8 K, 5 SR8 )l A
TAGN FhRA EL , 11488 124 SR B A TE SR K
T H/IN o B I R 2 A S I RRAE

K LS230 BUOERLEE AL XS 0# TAGN, 3# TAGN
F AR 114 TAGN Fh 1K K 12# TAGN fi A 1 kL B 43 A
HEAT T, A e LR 1
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B8 [EikiZB
Fig.8 Cooling curves B

12#(curve B, x400)

a. 11#(curve A, x400) b.

B9 N[ Rt R 45 0 TAGN fab PR 1 40 8 W A R B
Fig.9 SEM photographs of TAGN crystals prepared with dif-
ferent cooling process

FVLER R HHES N TAGN SR (0#) i 2
BIAEH 299 wm KL B 43 A7 i 45 5 L L 80% kL KL
RATE 40~570 wm Z 1], 3# TAGN f 44 (9 Kz 42 M ki
FE 434 5 0# TAGN @ik 33, o ki 42 279 m,
80% [ RL T ki #2 4b 7E 40~530 wm Z [a] . i 2 4% 5
Tl J5 A 0 114 TAGN g K2 124 TAGN f 14 1) UKL
RN A ORLBE 43 A 3 A2 %, 3L 80% kL AL 42
S AL AE 28~101 wm Z 8] M2 42~190 pm Z|f] .

Table 1 Particle size distribution of TAGN before and after crystal morphology control

samples d,/pm dso/pm dyo/pm
TAGN/synthesized(0#) 40.86 299.67 567.84
TAGN/(without crystal morphology modifier, cooling curve A)(3#) 40.11 279.23 529.72
TAGN/(0.03% PVP K30, cooling curve A)(11#) 28.05 56.27 100.33
TAGN/(0.03% PVP K30, cooling curve B)(12#) 42.62 101.03 189.35
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B 10 SClk[ 8154 TAGN B4 o 485 I

Fig.10 SEM photographs of TAGN crystals prepared by liter-

ature'®
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Fig.11 XRD patterns of TAGN
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T AT AR e A — 3, A S R A 2 TAGN 1Y
MR 25K {05 0# TAGN iR L, 114 TAGN g ik
4 AT S U iR R ) R X R 5 A T AR Ak SO TR Dy 22 45
)G TAGN @R /B 50 & A b 35 A8 Ak, (8 44 i
P o R LA R A T AR AR 5 BT S L A A A
WA 5 35 1 A X i 555 AR AR A

PL11# TAGN @A ROt B L iR T 5 8 7K
oI S R W, A 0.03% PVP K30 4 & JE 1& i
A PR IR A 20 min J5ad 8 B I8 CE T 30 °C
FE Y 55 F 40 TP R 25 R 10 d A5 3 G 5 K HR O E B
A T8 AT B X SRR AT S T L SRS A B A
19 53 - 25 1 =X B it B 2 A L N 11 12 B s, 6 BH R
TE 45 il B2 AR i 4 B9 TAGN g4 iR & S s 4 7
33 BEES4ESW

Fie B GB/T 4472-2011 brif, >R 1% B2 R v (15 22
0.005g-cm™) Xf 0# TAGN g & , 3# TAGN fhfk (11#
TAGN @R K 124 TAGN S A i 74 2 8 o647 0K, 43
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a. molecular structure
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b. crystal cell structure
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Fig.12 Molecular structure and crystal cell structure of TAGN
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PRITE SR Ak, Bl T AR AR 4 8 T AR A T

K FH i 0 £53% (HPLC) % 0# TAGN ik, 3#
TAGN & (10# TAGN &1k & 11# TAGN #h iR 317
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(0.015% Tween20) .99.24%(0.03% PVP K30).,
Wi J 45 G TAGN 1Y 20 B w42 L HL AR 1 1 i)
B9 TS 52 10 7 it 7 S

X 10# TAGN fi ik B 114 TAGN SRR 170 £ 4%
B, TCE T4 . TAGN(104):C 7.21%,H 5.49%,
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TEAE 7]
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M 13 AT, TAGN i A 9 i BT B3I R0 A R/
XA AT A BA B, 5 EEE ™
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AEWe s, 2280, EL s, T 7 A 4 ik

225.3 °C, 4 fi 1 i i 234.0 CCHEFHE 238.4 °C, X
JE R 2 T 45 A 5 TAGN i AR A 4 13 R 23 5 s A 42
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W B R IR A5 TR HUE  TAGN SR 19 40 B 0 s ik —
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B W R A E R L 124 TAGN &4 8 B0 88 o2 1 & 1
F 114 TAGN f A, B0 A B0 52 0 it DR G B R
il 25 o 7 AR 3 B R R, S BOH S 50 B A 03 fidk R
R A, B AR 17 AR 2 vk 5 g RS A5 /N 77 ol BB A T
TR AZ DA A AR S 0 0 3 95 SR 9 9 S 280 R A, DA
M5 3 11# TAGN 77 5 I 0 46 0 3 S A 4 file 0 L LG
12# TAGN 7 il (400 46 085 a5 B 8 53 ik 08 L W A 42 71
J3Ab AR B D AR R AR B BE TR D i —
AR R T Ak A ) PR E

ol b TAGN 3# 240 10 °C-min’
* 104 § TAGN-1e 2394
1 d 220\ AH10800J(]]
> 6 2318 . _
S o1 ¢ 217 2382 AH10742)g
s B AH 1049.0 J-"
§ 24 b 2253 AH 1049.0 J-
= ] 229?\‘3-?2340
61 a 28  AH963.8 J-g"
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T/C
B 13 TAGN ) DSC kA
Fig.13 DSC curves of TAGN
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F2 HEEMHTG TAGN 14 FE 5 R s
Table 2 The friction sensitivity and impact sensitivity of

TAGN before and after recrystallization.

samples P/%  Hs,/cm
TAGN/synthesized(0#) 20 14.8
TAGN/(without crystal morphology modifier,

20 15.4

cooling curve A) (3#)
TAGN/(0.03% PVP K30, cooling curve A)(11#) 8 20.7
TAGN/(0.03% PVP K30, cooling curve B) (12#) 4 18.2

Notes: P is the explosion probability of friction, Hy, is the drop height of impact.
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Crystal Morphology Control and Characterization of Triaminoguanidinium Nitrate

REN Xiao-ting'*, LI Gang’, WANG Ye-teng’, DING Ning’, HE Jin-xuan'"
(1. Institute of AerospaceChemotechnology , Xiangyang 441003, China; 2. Hubei Institute of Aerospace Chemotechnology , Xiangyang 441003, China)

Abstract: Triaminoguanidinium nitrate (TAGN) was obtained via amination of guanidinium nitrate, and its structure and proper-
ties were characterized by elemental analysis, fourier transform infrared spectroscopy (FT-IR), differential scanning calorimetry
(DSC) and scanning electron microscope (SEM). Short block-like TAGN crystal particles were prepared by ultrasound assissted
cooling crystallization in water. The influencing factors of crystal modifier, ultrasonic and cooling process for controlling crystal
morphology and particle size, were analyzed by SEM and particle size analysis, and results revealed that ultrasound assissted
process can lead to uniform crystalline morphology with narrow particle size distribution. The crystal morphology modifier and
temperature control program have a significant effect on the particle size, particle size distribution and crystalline morphology of
TAGN. Under the action of ultrasonic (750 W, 20 KHz), two kinds of high-quality TAGN crystals with uniform crystalline mor-
phology, smooth surface without sharp edge angle, high density and narrow particle size distribution were prepared by using
suitable cooling process and PVP K30 (0.03%) as the crystal morphology modifier. Compared with present manufactured raw
materials,the comprehensive performance of TAGN have been improved, the characteristic explosion percentage of two kinds of
TAGN decreases from 20% to 8% and 4% apart, the characteristic drop height increases 5.9 cm and 3.4 cm apart, the density in-
creases from 1.571 g-cm™ to 1.586 g-cm™ and 1.589 g-cm™ apart, the onset melt point increases from 224.8 °C to 227.7 °C and
228.2 °C, respectively. Charging with the prepared product will significantly improve the charging process performance and sol-
id content, so as to improve weapon performance.
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