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Table 1 Influence of different additive,their additive quantity and method on the anticaking capacity of AN
| PR 5/ MPa
J 4y B/ % CDBS(L) CDBS(H) CSA(L) CSA(H) ON(L) ON(H)

0 1.23x107" 1.24 x107! 1.23x107" 1.24 x107! 1.23x107" 1.24 x107!
0.05 3.7x107? 4.2x107° 3.2x107? 4.0x107° 3.6 x107? 4.3x107°
0.1 2.1x107? 3.7x107? 1.9x10°? 3.4x107? 2.0x107? 3.5x107?
0.2 1.9x1072 3.0x1077 1.6 x1072 2.6x107° 1.7x1072 2.9x107°
0.5 1.7x107? 2.6x107? 1.2x107? 2.2x107? 1.4x107? 2.4x107?
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Table 2 Effect of CDBS,CSA and ON

on the cooperative anticaking capacity of AN

No- ON ﬁﬁicﬁi/% CSA PR R/ MPa
1 0 0 0 1.25x107"
2 — 0.1 0.1 1.60 %10 ?
3 0.1 0.1 — 0.52 x10 77
4 0.1 — 0.1 0.42 %1077
5 0.1 0.05 0.05 0.33 x107?
6 0.2 0.1 0.1 0.31x107?
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Table 3 Influence of coating temperature of composite additive

on the anticaking effectiveness of AN

No. R EE/C Pk 5/ MPa
1 25 3.9x107°
2 30 3.4x107°
40 4.3x107°
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Table 4 Average hygroscopic rate of AN containing single additive

AT A (h) T AN B350 %/ %

L WA /% KSR/ g " 5 . p . >
AN 0 1.0782 0.84 1.70 3.69 5.91 7.99 12.31
AN + CDBS(L) 0.2 1.1002 0.68 1.25 2.71 4.25 6.36 9.37
AN + CDBS(H) 0.2 1.0823 0.73 4.41 2.85 4.63 6.81 10.11
AN + CSA(L) 0.2 1.1010 0.66 1.21 2.62 4.01 6.18 9.11
AN + CSA(H) 0.2 1.0681 0.70 1.35 2.70 4.52 6.73 9.89
AN + ON(L) 0.2 1.0872 0.64 1.18 2.57 3.96 6.10 9.03
AN + ON(H) 0.2 1.0652 0.71 1.39 2.90 4.71 7.01 10.35
x5 BEGHRMF AN HFEHREER
Table 5 Average hygroscopic rate of AN containing composite additive
I % . AR E] (h) T AN 87 24038 4/ %
No. . B B g
CDBS CSA ON 1 2 4 6 8 12
1 0 0 1.0503 0.82 1.71 3.68 5.92 7.95 12.25
2 0.1 0.1 1.0398 0.68 1.23 2.65 4.11 6.24 9.21
3 0.1 0 0.1 1.0467 0.62 1.12 2.50 3.86 5.96 8.75
4 0 0.1 0.1 1.0509 0.61 1.12 2.46 3.80 5.83 8.52
5 0.05 0.05 0.1 1.0431 0.59 1.11 2.39 3.77 5.73 8.31
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Study on the Antihygroscopicity and Anticaking Capacity
of Ammonium Nitrate

LIU Jin-he', GAO Ren-xiao’, CHEN Zhi-qun®*, WANG Ke-yong®, HU Rong-zu®*, SUN Zai-chun'
(1. College of Chemistry and Chemical Engineering of Petroleum University ( East China) , Dongying 257062, China;
2. Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract; The antihygroscopicity and anticaking capacity of ammonium nitrate ( AN) coated with cerium
(Il ) n-dodecylbenzene sulfonate ( CDBS) , cerium ( I ) stearate ( CSA) and octadecylamine nitrate
(ON) were studied. The results show that compared with pure AN, the hygroscopicity and caking capaci-
ty of AN coated CDBS,CSA and ON decrease obviously. And the reasons of reducing the hygroscopicity
and caking capacity of AN were theoretically analyzed. The composite additive composed of CDBS, CSA
and ON has more anticaking capacity and antihygroscopicity than their single additive and the efficiency
of the liquid coating is better than that of the mechanical mixing. The coating temperature and adding or-
der of composite additive are two principal factors affecting the anticaking capacity.

Key words: ammonium nitrate ; additive; caking capacity ; hygroscopicity
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