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[ABSTRACT] To investigate the explosion characteristics of supersaturated ammonium nitrate solution, detonation cha-
racteristics of supersaturated ammonium nitrate solutions in different states were studied by using the United Nations ( UN)
gap test. For the supersaturated ammonium nitrate solution at room temperature, in the UN gap teat 1(a) , when mass frac-
tion of water is less than 4% , the steel tubes are completely broken or the verification plates are perforated after the tests,
that is, the samples can transmit detonation. In the UN gap teat 2(a) , the steel tubes are partially torn or keep intact after
the tests, the verification plates is slightly deformed, and a large number of samples remained, indicating that the samples
are not sensitive to the stimulation of explosion shock wave. For the supersaturated ammonium nitrate solution at 140 °C , in
the UN gap teat 2(a) , when mass fraction of water is less than 3% , the steel tubes are completely broken and the verifica-
tion plates are perforated after the tests, that is, the samples are sensitive to the action of explosion shock wave under such
test conditions. It indicates that the ammonium nitrate supersaturated solution is explosive, and the increase of temperature
will significantly increase its explosion risk.
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Fig.1  Installation diagram of the UN gap test
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Tab.1 Results of the UN gap test 1(a) of AN solution with different water contents at room temperature

#e ek BEER s iR e aa
1" 2.0 0 395.7 0.79 I 0 +
2% 4.0 0 420.4 0.84 s +
3* 4.5 0 475.9 0.95 & 13.5 -
4* 4.5 0 473.1 0.94 = 13.8 -
5" 5.0 0 480.4 0.96 i 14.0 -
6" 5.0 0 481.3 0.96 e 14.5 -
7* 5.5 0 494.6 0.98 i 15.5 -
g* 5.5 0 500.0 1.00 & 18.1 -
9* 6.0 0 513.5 1.02 = 19.5 -
10* 8.0 0 521.2 1.04 w 20.1 -

A2 FEBRTARBRKSFE5HM AN ERFEA B R KIE 2(a) 4R
Tab.2 Results of the UN gap test 2(a) of AN solution with different water contents at room temperature

o w(IK)/ PR ISR/ m/ p/ . B’ﬁiﬁlﬁ L/ i

% mm g (geem™) BT AL cm ZhR
1* 50 395.7 0.79 i 40.0 -
2* 50 400.2 0.80 = 40.0 -
37 50 480.2 0.96 & 40.0 -

#3140 CTRRIKS R Z 0 #069 AN BB 4 B ik 1(a) 4R
Tab.3 Results of the UN gap test 1(a) of AN solution with different water contents at 140 °C

oy w(7K)/ e Al JE 8/ m/ p/ | jﬁiﬁ}i L/ i

% mm g (g+em™) BT AL cm EAE
¥ 2.5 0 441.3 0. 88 I +
2* 3.0 0 459.1 0.91 I +
3* 4.0 0 599.0 1.19 i 7.7 -
4* 4.5 0 623.0 1.24 = 16.5 -
5" 5.0 0 637.0 1.27 i 17.8 -
6" 5.5 0 648.0 1.29 i 22.6 -
7* 6.0 0 654.0 1.30 i 23.5 -
g* 8.0 0 669.3 1.33 = 25.6 -

%4 140 CTARREKRSRER4069 AN BRFEASBEBIRIE2(a) &R
Tab.4 Results of the UN gap test 2(a) of AN solution with different water contents at 140 °C

P w(7K)/ e )5 g/ m/ o/ . jﬁi@ﬁ 1./ N

% mm g (g+em™) BT AL cm e
1" 0 50 388.6 0.77 v 0 +
2* 2.0 50 408.9 0.81 P 0 +
37 2.5 50 443.5 0.88 = 13.3 -
4% 2.5 50 516.0 1.03 P 3.2 +
5" 2.5 50 532.0 1.06 i 9.1 -
6* 2.5 50 548.0 1.09 i 9.2 -
7* 2.5 50 559.0 1.11 i 8.3 -
8* 3.0 50 565.2 1.12 w 14.2 -
9* 3.0 50 575.3 1.14 i 13.3 -
10* 4.0 50 579.8 1.15 = 23.2 -
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Fig.2 Relationship between the residual length of

steel tube and the water content of samples
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Fig.3 Results of the UN gap test 1(a) of the sample with
AN mass fraction of 96.0% at different temperatures

(a) 96.0%AN  (b) 97.0%AN  (c) 97.5%AN

K4 140 CTREATERE P RPIRE/R EIE
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Tab.5  Results of the UN gap test 2(a) of AN solution with different water contents at 110 °C
FE wOK)y% ﬁﬁ]*})ﬁrg/ ”;/ (s -i/m*) %%E%L i:l gﬁ
1" 2.0 50 398.9 0.79 I 0 +
2* 2.5 50 415.6 0.83 v 0 +
3* 2.5 50 411.5 0.82 P 0 +
4* 3.0 50 420.1 0.84 I 0 +
5" 4.0 50 443.6 0.88 w 12.6 -
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Tab.6 Crystallization effect of AN

e VLT S N A Y (VA £ f’/
ty/C % J-gH)
JER AT 169.6 - -
I—II 125.2 2.14 -52.7
11111 84.2 -1.31 -16.7
-1V 32.3 3.79 -19.2
IV—V -16.9 -2.72 -6.7
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