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3.1 ABEXRHHEHNESR
HATO ,Li, DHBT Na, DHBT K, DHBT £ /K # /)

IR frm,

R1OPUMA, V-TIRIE-S S5-I U L 1) A R

Table 1 Solubilities of four kinds salts of 5,5 -bistetrazole-1,

1’-diolate
HATO Li, DHBT Na, DHBT K, DHBT

T/°C  s/g T/C  s/g T/C  s/g T/°C s/g
25 0.267 25 1.222 25 0.606 20 1.226
30 0.327 30 1.418 30 0.724 30 1.668
40 0.498 40 2.144 40 1.090 45 2.152
50 0.666 50 3.026 50 1.596 50 2.379
60 0.867 60 3.791 60 2.236 60 3.142

f1 3 1 ¥CdE AT %0, HATO . Li, DHBT . Na, DHBT,
K, DHBT 7E 7K r B 5 fife BE 35 6 2 1 22 (%) - oo T 34
£ 25 ~60 °C i /9, HATO  Li, DHBT ,Na, DHBT,
K, DHBT [ 375 fiff J32 % I 32 1) M6 R B2 AN A [, Li, DHBT
) V5 e JRE T VIR B R M 265 v, D B iR R AR Ak, HL I e
Al K HATO 1) 75 fifk 12 Bt et B2 1 28 Ak de /s o
3.2 LBHE|HEER

¥ HATO ,Li, DHBT .Na, DHBT .K, DHBT B 48 %
WS RN Apelblat 77 B UG S 8O A X 1R 2 (&)
Gl T2 k3 .

F2 HEBEWBRA LR
Table 2 Parameters of the ideal solution model for four kinds

of salts of 5,5'-bistetrazole-1,1’-diolate

compound  a b R? /%

HATO 2.818 -3366.777 0.992 2.861
Li, DHBT 4,427 -3323.539 0.992 2.969
Na, DHBT 4.962 —3743.665 0.999 0.866
K, DHBT 0.378 -2163.922 0.983 3.460

%3 Apelblat 72l & 45
Table 3 Parameters of the Apelblat equation for four kinds of

salts of 5,5 -bistetrazole-1,1’-diolate

compound A B C R &l%
HATO 266.499 -15664.249 -39.044 0.997 1.468
Li,DHBT 248.893 -14719.184 -36.203 0.994 2.108

Na, DHBT —-17.044
K,DHBT -83.185

-2717.896 3.259 0.999 0.846
1699.809 12.392 0.976 3.234
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Table 4

kinds of salts of 5,5'-bistetrazole-1,1’-diolate

Thermodynamic parameters for dissolution of four

compound AH4/k) - mol™ AS,/) - mol™! + K™
HATO 27.991 23.431
Li, DHBT 27.632 36.807
Na, DHBT 31.125 41.251
K, DHBT 17.991 3.139
4 & i

(1) LA H,DHBT skl 430 5 A AL HE  E 4 AL
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Synthesis, Measurement and Correlation of Solubility of Dihydroxylammonium and Alkali Metal Salts of
5,5 -Bistetrazole-1 ,1’-diolate

XU Cheng, BI Fu-giang, ZHANG Min, GE Zhong-xue, ZHU Yong, LIU Qing
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract. Dilithium 5,5'-bistetrazole-1,1'-diolate (Li,DHBT), disodium 5,5’-bistetrazole-1,1'-diolate (Na,DHBT) and dipotas-
sium 5,5'-bistetrazole-1,1'-diolate (K, DHBT) were synthesized from 5,5 -bistetrazole-1,1’-diole with high yields over 90% ,
while dihydroxylammonium 5,5'-bistetrazole-1,1'-diolate (HATO) was synthesized by ion exchange reaction with lithium ions
with high yield of 94.1% . Using the laser monitoring technique, the solubilities of HATO ,Li, DHBT Na, DHBT and K, DHBT in
water from 20 °C to 60 °C were measured by dynamic method. The experimental data were correlated with the ideal solution mod-
el and Apelblat equation. Results show that the solubilities of four kinds of salts increase with increasing temperature. The average
relative deviations between experimental and calculated data by ideal solution model and Apelblat equation are less than 3.5% ,
while the Apelblat equation gives the better fit with the experimental data. The enthalpies of dissolution of HATO, Li, DHBT,
Na, DHBT,K,DHBT are 27.991,27.632,31. 125 k) - mol™ and 17.991 k] - mol™, and the entropy of dissolution of HATO,
Li,DHBT,Na,DHBT,K,DHBT are 23.431,36.807,41.251 J - mol™ - K™ and 3.139 J - mol™" - K™, respectively.

Key words: dihydroxylammonium 5, 5'-bistetrazole-1, 1’-diolate ( HATO) ; dilithium 5,5'-bistetrazole-1,1’-diolate ( Li, DHBT) ;
disodium 5,5 -bistetrazole-1,1’-diolate(Na, DHBT) ; dipotassium 5,5 -bistetrazole-1,1’-diolate; solubility (K, DHBT) ; laser mo-
nitoring technique
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