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General 

The  sett ing o f  plaster  is s t rongly influenced by small  a m o u n t s  o f  d ihydra te  
(Fig. 1). Reliable analytical  me thods  for  de te rmin ing  small  quant i t ies  o f  C a S O ~ - 2 H 2 0  
(<~ 1%) in CaSO4"½HzO (hemi-hydrate)  are therefore  o f  cons iderable  interest.  
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T 

Fig. I. Sett ing t ime o f  C a S e . -  _~H20 at 50--C (isothermal) as a funct ion  o f  d ihydra te  content .  

Unt i l  now.  indirect  grmAmetric m e t h o d s  are used,  which  are based on  partial  
and  comple te  hydra t ion  to de te rmine  soluble anhydr i t e  and  hemi-hydra te  con ten t  and 
which use comple te  dehydra t ion  at  350¢C to de te rmine  the  total  con ten t  o f  d ihydra te  
(DH)  and  hemi -hydra te  (HH) .  Thus ,  the  result  o f  the  d ihydra te  de t e rmina t ion  is 
d e p e n d e n t  on  three  d i f fe ren t - -however  t ime -consuming - -p rocedu re s ,  whose  errors  
m a y  cumula t e  in the wors t  case. The  typical (not  the  m a x i m u m )  er ror  is es t imated  to 
be + 50%,  i.e. a d ihydra te  con ten t  o f  1.0% could  be de te rmined  to + 0 . 5 %  absolute .  

This  explains the  interest  fo r  a direct,  reliable and  m o r e  accurate  me thod .  Since 
C a S O , - 2 H 2 0  shows a typical endo the rmic  dehydra t ion  react ion to C a S O 4 - ½ H 2 0  
(Fig. 2), an  a p p r o a c h  was made ,  us ing ca lor imetr ic  me thods ,  i.e. quant i ta t ive  D T A .  
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for the reaction enthalpy related to the first dehydration reaction with an amplifier 

range of 0.3 meal see- ’ f.s.d. and typical sample sizes of 20 mg. Samples were pre- 

conditioned to constant signal at 80°C (in order to evaporate a part of the physically 

adsorbed water) and then scanned at 1 “C min-“ or 2°C min- ‘. Nitrogen at 20 ml 

min” was used as a purging gas (Fig. 3). 

REX&-IS AND DISCUSSION 

1. Reaction enthalpies 
The reaction enthalpy according to the equation 

CaSO, - 2HzO z CaSO, - *Hz0 + I+HZO(g) 

was found to be 107% 1 cal g - * dihydrate or 18-42 kcal mol- ’ at 13O”C, which is in 

excellent agreement with IO8 cal g- I or 15.62 kcal mol- ’ reported in the literature3. 
The anal_ytically relevant constant K is obtained by inverting the specific reaction 

enthalpy: 

1 
K=- 

107 
[mg meal- ‘1 

= 0.0093s [mg meal- ‘] 

which means, that an observed enthalpy change of 1 meal corresponds to the presence 

of 9.3, c(g of dihydrate. Since in this case 1 meal also represents the calorimetric 
detection limit of the instrument, the detection limit for the dihydrate analysis is 
easily calculated to be 0_05%, assuming a typical sample weight of 20 mg. 

The dehydration enthalpy of the hem&hydrate to anhydrite was found to be 

42cal g-l at 200°C a result slightly lower than the 46.5 cal g- ’ calculated from 

literature data3_ 

2. Test sampies 
The results 

first dehydration 

sample weight E [mg], according to the fol!owing formula: 

were calculated from the peak area ALT [meal] corresponding to the 

reaction (Fig. 3), the constant K= 0.0093, [mg meal- ‘1 and the 

They are listed in Table 1. 
Mean values and estimated standard deviations give evidence that the described 

calorimetric method can be successfully applied for direct and comparatively rapid 

dihydrate determination_ 
Accuracy and precision are within +_0.05% absolute or better and the detection 

limit is as low as 0.05% dihydrate. 
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-i-ABLE I 

RESULTS OF DIHYDRATE ANALYSIS WI-l-H TEST SAMPLES 

OF KPiOWN DIHYDRATE CONTEST 

ircsr sample Sample weight. 

E (mg) 

Dehyakation 

enrhaipy. 

AH (mcai) 

Specific enrhalpy Dih_r&ate content 

(meal mg- ‘) Wo) 

1 22.95 0 0 0 
00.; DH 

224 12-S 0.57 0.53 

2 2Z-IS IZ.1 0.54 0.51 
OS% DH 31-44 19-s 0.63 0.59 0.53 5 0.05 

2130 Ii.1 0.52 0.49 

23.21 13.7 0.59 0.55 

2220 23.9 I.08 1.01 

22-62 21.0 I .06 0.99 

3 22.60 25.9 I.15 1.07 

1.0% DH 23 - 47 _ M-0 1.03 0.96 1.01~0.05 

2X1 253 I.06 O-99 

2330 26.3 1.13 I.05 

Test samples of known dihydrate content were prepared and provided by Dr. 
Poch and Dr_ Kurpiers. $0 Gebr_ Knauf, Westdeutsche Gipswerke Lphofen, whose 
cooperation is gratefully ac!mowIeded_ 
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