(R T A Y ) S Y A B AT 825

X EHS: 1006-9941(2013)06-0825-04

S (MEHEXAESEHFE)HERENERRRITAH

A%, T 8, AHA

(M EBEIARFALFR, LK ¥x 210094)

B E: DU L R, 48 A AL UM A BT = OB S FE AR I A R 2L WS e . T H NMR FIZ0AM % R AR 1 ]

R G54 . JH TG-DSC BF 58 T b AL & 9 B9 AT Do S5 R R WT: OB BE B9 f A6 12 46 1F D - 1ok B JR L Ol
10 3.5 SN 120 °C S i ] 24 h G B2 B0 O IR R o RHCSR 51. 2% o AR BUAL & W B8 A5 0 186. 94 °C, 3 o) figt i JEE Ry

340.59 °C,246.2 ~499.3 CILH N K B R EE N 62% ,500 CIFR A0, 3 W H L2 MR
R AL A LT E; = O AF 2R 4 S 50 3 ) il 28 1 e

HESZES: T)55; 062 XERARIRED: A

DOI: 10.3969/j.issn.1006-9941.2013.06.027

1 5]

il

5 RGP R — R E AP TR, T
NI TR (B2 KEZS Rt AL AT BRI SR 7 i Y
Tl M A AR, A AT RS
B BEELIE Y, SRR IR Tz, i 3 A A A B 4
s, S H R R R i ) i — B R 25 .
TR B G & A A, 5 POR I FERR IR,
i 2 T 3 i oAy 2 B o A O A i, T A R R AE Pt/
TiO, /H, 1776 FHGRJF RN 5 e PEA R il 5t
AR BN B, AN SE A AE Zn/NH, ClAFAE T Wik i
IEFEFRRE 5 AR AT, B AT i o 451 4
G, aniiE AL 2R AE Al/NaOH f7 16 T #3858 18 A
S T BARME AW T A A AR B TOF
RAH AL Y, A T REAE TR & FE 25 10 Sl B s )

AR PR HTESCHRL6 -8 ] iy LAl b, AGE 5L H be oy
J5RE, 245 BRAL BRSO, B it 1 A I SCHR 4
R RS BRAL B = (O Tl R R i 40 PP 6 ) il i H e
K A"H NMR 2141 5638 % 7= 4 F0 v 8] A i £ 1 45 4
FAE, [F B AL T HCR R B 0 T2 56, 19 29 T AR,
AR T L BE AN = B L DR T O R O R
TG-DSC X H kA7 T 4 b 5%

Wi BEH: 2013-03-22; €@ A H: 2013-04-27

EZ® v RiAEE (1988 —) , 9, B -LAT G AL, 2N A HLG L F
3%, e-mail: luch1988@ 163. com

BRBERA: FFA(1973 =), 55, BIAFSE 51, 3222 N2 5 BB A4 B9 OF

%% . e-mail: xinlizhou@ aliyun. com

CHINESE JOURNAL OF ENERGETIC MATERIALS

2 XBHS

2.1 RKFEMNE

Bt i FP e L — G e N, N- P56 F 8k i ( DMIF) |
e, 810 o Al , GRS T B e Ak s 5 WY RE VA
S HTal, PP AL B A RS W) s AR ES , bt B
WAL a0 A R ) 5 % H R R I 4, fk 27 4l |
M WAL 2 a0 A BR 2 vl 5 MEBE, 43 A 26, E i B A
TARE]; A-fE3E M, o34l B 255 b2 R0 A R
uls BRERER, BT A, b u WAk 2E R A IR F

1 #% . Bruker-Avance DRX 500MHz #% ff 4% O
A (B 1) 5 & IR Prestige-21 71 {i LI 25 46 21 5
Gy I EE TR LA IR ( HAS ) 5 WRS-TB 50545 s
A 1) 5 DSC 823° 2 /R 9 4 5 44X (Fim - METT-
LERTOLED 2] ) ; TGA/SDTA 851° #1474 ( #i 1
METTLERTOLED /3 #]) .

2.2 ARBE
A g2k 1L Scheme 1,
2.3 ZXBPE
2.3.1 = (RHRE)HEFRHG &

AR SCHRLO ], ¥ 6. 1g(0. Tmol) il 1k F g i A %)
3.3mL(0.425 mol - L") f§ Ca(OH), & #ih ,pH=
9, BiHE T 218 I 21 mL(0.314 mol) W W AA , i
e 537 CRBL 5 he BHEZER, H 10% H,SO,
VEWUE Y pH 2 3 ERE T UOEY R s, &
Ul R ZE 1A A 13.36 g(88.4% ) 4N 152.3 ~
153.1 °C (152 ~153 «C'"" ), "H NMR ( DMSO-d, ,
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Table 1  Effect of reagent ratio on the yield of title compound
ny:n, 1:2.5 1:3 1:3.5 1:4 1:4.5
yield/% 56 62.1 71.7 71.7 71.8
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=R B R T T BE AUPP R ) L KE 6. 14 g
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Table 2 Effect of reaction temperature on the yield of title
compound
reaction temperature/ °C 80 100 120 140 150
yield /% 63.8 65.2 71.7 64.1 60.5
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Table 3  Effect of reaction time on the yield of title compound
reaction time/h 16 20 24 28 32
yield /% 66.5 68.8 71.7 71.7 71.8
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Table 4 Effect of acid binding agent on the yield of title compound

acid binding ridine potassium triethylamine sodium potassium
agent Py carbonate Y hydroxide hydroxide
yield /% 68.1 71.7 68.3 56.6 48.9
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Fig.3 TG-DSC curves of tris( para-nitrophenyloxymethyl) ni-

tromethane
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Synthesis and Thermal Behavior of Tris( para-nitrophenyloxymethyl) nitromethane

LU Chun-hua, WANG Juan, ZHOU Xin-li

(School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract. Tris( para-nitrophenyloxymethyl) nitromethane was synthesized via reaction, esterification and substitution reaction using
nitromethane as starting material. The structures of intermediate compounds and title compound were confirmed by 'H NMR and
IR. Thermal behavior of the title compound was determined by TG-DSC. Results show that the optimized conditions of substitution
reaction are; reagent ratio 1 : 3.5, reaction temperature 120 °C, reaction time 24 h, potassium carbonate as acid binding agent.
The total yield is 51.2% . The melting point and thermal decomposition temperatures of the title compound are 186.94 °C and
340.59 °C respectively. The total mass loss in the temperature ranges 246.2 —499.3 °C is 62%. The title compound does not
decompose completely at 500 °C, showing that the title compound has a good thermal stability.
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