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1 LiNO;XKNO,NH,NO,-H,0
Table I Each component content of the system of LiINO;-KNO;-NH,NO,-H,0

MyiNo, /g My,0 /g MNH4NOS /g MgNosy /g w( NH,NO;) /%
1* 0.196 3 0.327 5 0.276 4 0.5194 20. 95
2" 0.216 7 0.279 4 0.496 1 0. 083 46. 14
3* 0.634 8 0. 661 8 0.169 6 0. 160 3 10. 43
4* 0.101 3 0.168 9 0.451 8 0.279 4 45.12
5* 0.3109 0.3519 0.156 0 0.095 8 17. 06
6" 0.550 0 0.622 5 0.098 8 0.073 3 7.35
7* 0.0552 0.092 1 0.234 5 0.137 3 45. 17
8" 0.083 0 0.103 0 0.072 8 0.046 4 23.85
9* 0.154 1 0.198 6 0.052 4 0.081 2 10. 78
48 h .
1
1.1 1.2
BS2248 (
) d=+0.000 1 g; DHG 1
( ) °
T,. =300 °C; KSW ( (70 <C) 230 ~
) T, =1000°C., 300 C 30 ~50 h H,0
LiNO, ( Li,CO, NH,NO, :
99.99% ) ( AR
) 13 ( m ) LiNO, +
50% ( KNO, ( m )
50% ) 0.3 mg
H,0  NH,NO,
NaNO, (AR NaNoO, ’
90 09, : ) NaNO,KNO, -
= NH,NO,-,0 H,0 NH,NO,
110 °C 24 h 5.
° m LiNO, +
KNO, (AR KNO;  gNo,( NaNO, + KNO,) m
=99. 0%
) _ m —-m
110 C 24 h =————x100%
NH,NO, ( AR 2
NH,NO, =99. 0%
) 2.1

50 C 14-16 LiNO;+ KNO, .
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NaNO,  NH,NO, KNO, . 1
110C i
NH,NO, "*SHNO, + NH, 1 LiNO, 264 C NaNoO,
e 306.8 °C KNO, 334 C. LiNO,—
NH,NO; ————NO 1 +H,0 KNO,-NH,NO,-H,0
600°C o
LiNO, —Li0 +NO, 1 +0, 1 230 ~ 260 °C 230 “C.
380°C 240 C 255 C
NaNO; =—NaNO, +0; f 3. NaNO,-KNO,-NH,NO,-H,0
400°C o
KNO, —KNO, +0, 1 230 ~300 C
230 °C.255 € 300 C
NH,NO, LiNO, . NaNO, 4,
2 NaNO,KNO,-NH,NO,-H,0
Table 2 Each component content of the system of NaNO;-KNO;-NH,NO,-H,0
MyiNo, /g My,0 /g MNH4NOS /g MgNo, /g w( NH,NO;) /%
10* 0.528 6 0.2345 0.310 1 0.175 1 24. 84
11* 0.1917 0.367 8 0. 168 8 0.5323 13.39
12* 0.189 2 0.126 4 0. 666 3 0.1373 59.53
13* 0.449 3 0.2819 0.102 6 0.169 1 10.23
14* 0.382 1 0.2365 0.255 1 0.141 8 25.12
15* 0.200 1 0.176 2 0.6130 0.105 7 55.98
16" 0.098 4 0.145 8 0.5218 0.128 1 58.36
17* 0.1183 0.402 1 0.3158 0.398 4 25.58
18* 0.070 5 0.293 5 0. 068 5 0.176 0 11.26

Table 3 The measured values of the system of LiNO;-KNO,-NH,NO,-H,O after the thermal decomposition

3 LiNO,KNO,-NH,NO,-H,0

at different

temperatures
230 C 240 <C 255 C
m /g
1# 23 3# 4# 5# 6# 7# 8# 9#
/h
0 1.3196 1.0752 1.6265 1.0014 0.9146 1.3446 0.5191 0.3052 0.4863
1.0054 0.5308 0.8419 0.7451 0.5327 0.7001 0.2191 0.2001 0.2713
16 0.8524 0.3689 0.8057 0.5595 0.4957 0.6608 0.1949 0.1846 0.2574
24 0.7539 0.3160 0.7965 0.4388 0.4391 0.6239 0.1915 0.1537 0.2395
36 0.7158 0.2999 0.7948 0.3809 0.4069 0.6235 0.1903 0.1214 0.2343
44 0.7138 0.2999 0.7949 0.3808 0.4069 0.6234 - - -
/% 0.0140 0.0667 0.0377 0.0525 0.0492 0.0160 -1.14 -6.18 -0.425
m —-m
=—x100% m 36 h
m
3 LiNO,KNO,NH,NO,-  KNO, LiNO, 255 °C
H,0 255 °C ; 230 C
NH,NO,  H,0 240 °C  NH,NO, H,0
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0.2% LiNO,KNO, - NaNO,  KNO,
NH,NO,-,0 300 C ;
230 ~240 C. 3 230 C 255 C
LiNO,KNO,-NH,NO, 41,0 0.2%
NH,NO, NaNO,-KNO,-NH,NO, -
1.5 ¢ H,0 230 ~ 255 C.
36 h 4 NH,NO,
. 1.5 ¢ 44 h NH, NO,
4 NaNO,-KNO,-NH, NO, - H,0
H,0 300 C
NH,NO, H,0 .

4 NaNO,KNO,-NH,NO,-H,0
Table 4 The measured values of the system of NaNO;-KNO;-NH,NO;-H,O after the thermal decomposition at different

temperatures
230 C 255 C 300 C
m /g
/h 10* 1’ 12* 13* 14* 15* 16" 17* 18"
1.2483 1.2606 1.1192 1.0029 1.0155 1.0950 0.8941 1.2346 0.608 5
0.9027 0.8459 0.8722 0.7387 0.6345 0.6732 0.5679 0.7389 0.268 1
16 0.7139 0.7451 0.6293 0.6327 0.5898 0.3229 0.3945 0.6874 0.2465
24 0.7050 0.7331 0.4139 0.6195 0.5280 0.3154 0.2266 0.5413 0.227 3
36 0.7035 0.7241 0.3293 0.6186 0.5241 0.3060 0.2214 0.5138 -
44 0.7035 0.7239 0.3262 0.6185 0.5241 0.3060 - - -
50 - - 0.3262 - - - - - -
/
% -0.0284 0.0138 -0.0920 0.0323 0.0382 0.0654 -2.25 -0. 561 -7.79
0
m -m u
= x100% ; m 36 h (12 m 44 h
m
18* m  24h )
230 ~255 C
3 1.5¢g 44 h
1) ( 3 4) .
LiNO,KNO,-NH,NO,-H,0 NH,NO,- 2) Li ( Na) NO,KNO,-
H,0 230 ~240 C NH,NO,-H,0 NH,NO,-H,0
1.5 g 36 h
0.2%
: NaNO, -

KNO,-NH,NO,-H,0 NH,NO,-H,0 Li( Na) NO,—-KNO,-NH,NO,-H,0 NH, NO,
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Determination of NH,NO, and H,O in Salt-water System with

Thermal Decomposition Method
WANG Qiong' YU Xiudi' YIN Xia' ZENG De-weng’
(1. College of Chemisiry and Chemical Engineering Hunan University Changsha 410082 China;
2. Qinghai Institute of Salt Lakes Chinese Academy of Sciences Xining 810008 China)

Abstract: Based on the solubility determination of complex ammonium nitrate water system the traditional
analysis methods are complicated and reagents are expensive. A new method thermal decomposition law
was proposed in this paper in order to determine the NH,NO,;-H,O content in the LiINO;-KNO,-NH,NO, -
H,0 system and NaNO;-KNO;-NH,NO,;-H,O system. Controlling the thermal decomposition temperature
230 ~240 °C the time of decompostion experiment with less than 1.5 g sample is more than 36 h with
the content of sample of ammonium nitrate increased the thermal decomposition time will be extended
NH,NO;-H,0 can be decomposed completely in the LiNO,-KNO,-NH,NO,-H,O system; Controlling the
thermal decomposition temperature 230 ~ 255 “C the time of decomposition experiment with less 1.5 ¢
sample is more than 44 h with the content of sample of ammonium nitrate increased the thermal decom—
position time will be extended NH,NO;-H,0 can be decomposed completely in the NaNO,-KNO,-
NH,NO,;-H,O0 system the relative error can be controlled within 0. 2% .

Key words: Ammonium nitrate water system; Thermal decomposition method; NH,NO;; H,0



