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A new cadmium hydroxide nitrate, Cd,(OH),NO,, has recently been 
prepared by an interdiffusion method. Its X-ray powder pattern was indexed 
and its thermal decomposition has been investigated [l]. This paper concerns 
the determination of its enthalpy of formation which is based on its enthalpy 
of solution and also on that of cadmium oxide, CdO, in 2 mol dm-3 
HNO,(aq). These were measured using a Calvet microcalorimeter, the design 
of which has been described elsewhere [2]. The general procedure and the 
calibration have been published [ 31. The masses of Cd 3( OH) SN03 and Cd0 
were about 7 and 5.5 mg, respectively, and the molality of the final solution 
was adjusted to 7.162 X lop3 mol kg-‘. 

The enthalpy of formation of Cd,(OH),NO, was determined from the 
enthalpy of the following reactions 

Cd,(OH),NO,(cr) + [786HNO, + 20310H,O] (sln) 

+ [3Cd(NO,), + 781HN0, + 20315H,O] (sln) A,&- (1) 

3CdO(cr) + [ 786HN0, + 20310H,O] (sln) 

+ [3Cd(NO,), + 780HN0, + 20313HzO] (sln) A,Hz* (2) 

2H,O(l) + [ 3Cd(NO,), + 780HN0, + 20313H,O] (sln) 

+ [3Cd(NO,), + 780HN0, + 20315H20] (sln) A,H3* (3) 

HNO,(l) + [3Cd(NO,), + 780HN0, + 20315H,O] (sln) 

+ [3Cd(NO,), + 781HN0, + 20315H,O](sln) A,&* (4 

3CdO(cr) + HNO,(l) + 2H,O(l) + Cd,(OH),NO,(cr) A,HF (5) 

If AKF&x~~ A&&O,(I) and APZ20(,j are the standard enthalpies of 
formation of CdO(cr), HNO,(l) and H,O(l) respectively, the standard en- 
thalpy of formation of Cd,(OH),NO, can be calculated from the following 
equation 

wGi,(OH),NO,(cr) = A,Hz* + A,H3* + A,H4* - A,Hie 

+ 3A,Hgo,,,, + 2A,H;&,, + A,H&oJo (6) 
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The mean values of A,Hr* and A,Hz* obtained from ten calorimetric 
measurements of each parameter are - 203.34 + 0.54 and -299.9 + 2.4 kJ 
mol-’ respectively, the uncertainties being twice the standard deviation of 
the means. A,Hs* and A,Hde were calculated from data in thermodynamic 
tables [4]. Taking account of the very low molality of Cd(NO,), in the 
solutions, it was assumed that the variations in the partial molar enthalpy of 
this salt in reactions (3) and (4) are negligible in comparison with the 
precision of Ar HI* and A, Hz-. So A, H3* and A, Hdl are considered to be 
equal to the standard enthalpies, A, H6* and A, H7*, of the reactions 

2H,O(l) + [780HNO, + 20313H,O] (sln) 

+ [780HNO, + 20315H,O] (sln) A,He* (7) 

HNO,(l) + [780HNO, + 20315H,O] (sln) 

+ [781HNO, + 20315H20] (sln) ArH,* (8) 

A, H6* is negligible and A, H,* was calculated to be - 32 740 + 175 J mol-‘. 
The standard molar enthalpies of formation of CdO, HNO,(l) and H,O(l) 
were taken from the literature, ArHc:o(crj = - 259.40 + 1.67 kJ mol-’ [5], 

A PHI&O,(I) = - 173.78 + 0.04 kJ mol-’ [4] and AfH&,) = - 285.83 + 0.04 
kJ mol-* [6]. From eqn. (6), the standard enthalpy of formation of 
Cd,(OH),NO, was calculated to be AfH&OHj,NO,(crj = - 1652.94 + 5.69 kJ 
mol-‘. 

REFERENCES 

1 J.P. Auffredic, J. Plevert and D. Lou&, J. Solid State Chem. 84 (1990) 58. 
2 E. Calvet and H. Pratt, Recents ProgrQ en Microcalorimetrie, Dunod, Paris, 1958. 
3 J.P. Auffredic, C. Care1 and D. Weigel, C.R. Acad. Sci. Paris, 175 (1972) 5. 
4 G. Pilcher, Computer Analysis of Thermochemical Data, Nitrogen Compounds, University 

of Manchester, Teddington, September 1972. 
5 0. Kubaschewski and C.B. Alcok, Metallurgical Thermochemistry, Pergamon, Oxford, 5th 

edn., 1979. 
6 Codata Recommended Key Values for Thermodynamics 1975. CODATA Bulletin, No. 17, 

1976. 


