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Fig.1 Scheme for liquefying temperature obtained

from DSC curves of binary system
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Fig.2 DSC curves of DNTF/PETN systems

with various mass ratios
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Table 1 DSC characteristic values of DNTF/PETN

systems with various mass ratios

DNTF/PETN DNTF/PEIN AH, — AH T, T, T,
/%" /%Y /yogt /Tt s /¢ /T
0/100 0.00/100.00 0 138.4 135.6 139.0 140.5
10790 10.12/89.88  11.33  134.8 92.4 131.1 135.9
20/80 20.20/79.80  33.37 132.1 94.1 126.9  130.9
30/70 30.27/69.72  47.96 123.6  93.6  125.1 125.3
40/60 40.31/59.69  66.37 120.4 95.7 121.9 119.2
50/50 50.32/49.68  79.41 112.9  96.0 118.2 112.1
60/40 60.31/39.69  97.26 110.6  96.3 102.4  103.8

64.57/35.43  64.86/35.14 105.6 105.6  96.8  101.1 9.5

66.50/33.50  66.78/33.22 105.4 105.4  96.9 98.2 97.5

66.98/33.02  67.26/32.74 106.8 106.8  97.3 99.5-  97.0
70/30 70.27/29.73 105.1 105.1  96.4 97.6 93.7
80/20 80.20/19.80 - 103.5  96.4 99.3 80.3
90/10 90.11/9.89  41.82 94.68 96.9  101.8 59.5
100/0 100. 00/0 0 97.86 108.6  106.6

Note: 1) It is mass fraction, 2) It is molar fraction.

140 1 DNTFPETN  y—T,
M —T,
v

1201 N

2

=2

©

g v

g 100 4 4
80 ' ' b 68I.20%

0 20 40 60 80 100

Fig.3

DNTF / %
& 3 DNTF/ PETN —JC{K &1 T-X &

(molar fraction)

T-X phase diagrams of DNTF/PETN binary system

&2 DNTF/PETN Z i RIRHLIEMAR
Table 2 Eutectic compositions of DNTF/PETN binary system

T-X method
DNTF/PETN DNTF/PETN

(‘mass fraction)  ( molar fraction)

H-X method
DNTF/PETN DNTF/PETN

(‘mass fraction)  (molar fraction)

68.46/31.54 68.20/31.80 67.77/32.23 67.93 0/32.07
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The Binary Phase Diagram and Eutectic System for DNTF/PETN

REN Xiao-ning, HENG Shu-yun, SHAO Ying-hui, LIU Zi-ru, ZHANG Gao, WANG Xiao-hong, HAN Fang
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract : The liquefying and melting processes of the binary mixed system consisting of a new type of high energy density materials

3 ,4-dinitrofurazanfuroxan ( DNTF) and pentaerythritol ( PETN) were studied by pressure differential scanning calorimetry ( PDSC) .

On the basis of PDSC  characteristic values of DNTF/PETN systems with various mass ratios, the phase diagrams of liquefying

temperature (T') versus composition ( X) and apparent fusion heat ( H) versus composition ( X) were constructed. Results show

that the compositions of the eutectic system of DNTF/PETN are obtained to be 68.20/31. 80 ( molar fraction) from the 7-X phase

diagram, and to be 67.93/32.07 ( molar fraction) from the H-X phase diagram, respectively. The eutectic temperature is measured

to be 95.7 °C by PDSC.

Key words: physical chemistry; pressure differential scanning calorimetry (PDSC) ; eutectic system; liquefying temperature; melt

enthalpy; binary phase diagram



