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Formation and Aging of Precipitates. XII.* Studies on Types 
of Crystal Growth of Barium Sulfate by Dissolution in Water 

 By Kazuyoshi TAIUYAMA 

(Received November 4, 1958)

Barium sulfate is one of the sparingly 
soluble salts and it gradually dissolves in 
water. The investigation of dissolution of 
barium sulfate in EDTA solution was 
reported1), but hitherto no morphological 
study has been made. The author pre-
viously reported the investigation of 
growth process of barium sulfate precipi-
tate23. The precipitate was purified by 
the diffusion washing, that is, a drop 
containing the precipitate was placed on 
a Formvar film floating on the surface of 
distilled water for about ten minutes and 
the soluble matter was made to diffuse 
through the film into the water below. 
About ten minutes were suitable for the 
washing process while, under too long time 
of washing, the precipitate tended to 
dissolve in water. The present investiga-
tion is intended to study the type of 
crystal growth of barium sulfate by the 
dissolution of the crystal under the diffu-
sion washing for a long period. 

 Sample.-Two kinds of barium sulfate 
precipitates were used in the dissolution 
by diffusion washing. One was the oval 
particles prepared by the method described 
in the previous paper3), and the other was 
the thin rectangular particles prepared 
by direct mixing of dilute reagents4). 
 Experimental.-A drop of the suspension 
containing the precipitate mentioned above was 
placed on a thin Formvar film floating on the

surface of distilled water. The drop was left for 
several hours or one day to let ions diffuse from 
the drop into the water below. The film was 
then scooped up with a specimen grid for elec-
tron microscopy. Both the fresh and the aged 
precipitates were examined. 

 Experimental Results and Consideration 

Oval Crystal.-The freshly prepared 
oval particles as shown in Fig. la changed 
to those as shown in Figs. lb and c after 
they were treated with water for three 
hours. The radial arrangement of small 

particles are observed in each oval par-
ticles. It seems that the oval particles, 
subjected to dissolution, have been formed 
by the repetition of dendritic growth, the 
rate of which is rapid and slow alternately, 
and that the weakly oriented parts around 
the particles dissolve in water easily 
while the comparatively stable parts are 
not easily soluble, thus the radially ar-
ranged particles can be observed. Several 
hours after, the oval particles dissolved 
in water and changed in appearance as 
shown in Figs. 2a and c. The particle 
shown in Fig. 2a has still the original 
orientation of crystal structure and the 
orientation of crystal shown in Fig. 2c 
was disordered, as was proved by electron 
diffraction pattern shown in Figs. 2b and d. 
 Oval particles which were aged 
for about one day in the mother liquid 
changed in appearance as shown in Figs. 
3a and b. In the aging process, the 
crystal structure of particles, especially 
that of the surface of particles, seems to 
become perfect gradually. Thus in the 
case of an aged particle, the inner part
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Fig. 1. Dissolution of freshly prepared barium sulfate particles in water. 

 a: original particles; b, c: after treatment for three hours

Fig. 2. Dissolution of freshly prepared barium sulfate particles by treat-
 ment with water for six hours.

Fig. 3. Dissolution of aged barium sulfate particles in water. 

 a: after treatment for three hours; b: after treatment for six hours
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Fig. 4. Dissolution of freshly prepared barium sulfate particles by treat-

 ment with water for three hours.

Fig. 5. Dissolution of aged barium sulfate particles in water, 

 a, b: after treatment for six hours 

 c, d: after treatment for one day
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of particle dissolved faster than the sur-
face part which remained undissolved as 
shown in Fig. 3b. 

Rectangular Thin Crystal.-Freshly pre-
pared rectangular particles dissolved from 
the corner of particles as shown in Fig. 4. 
The corner of the slightly dissolved par-
ticles has many steps as shown in Figs. 
4b and c. The rectangular particles are 
the perfect single crystal as described in 
the previous paper4) and their growth 
seems to agree with the perfect crystal 
growth theory proposed by Kossel and 
Stranskis). Thus the particles seem to 
have grown stepwise and to have many 
steps which are large in some parts. Then 
weak parts at the surface of particles 
dissolved quickly and many of these large 
steps appeared around the particles. 

The aged rectangular perfect crystals 
dissolved in water and gave the figure as 
shown in Fig. 5. The particles began to 
dissolve from the side of crystals, that 
is, from (0 10) plane (Fig. 5a), and the 
inner parts dissolved faster than the 
surface parts of particles (Fig. 5c). The 
surface of aged particles seems to become 
stable by complete orientation of crystal 
structure during digestion in mother liquid 
as in the case of oval particles. The 
particle shown in Fig. 5a (arrow) has a 
perfect single crystal structure (Fig. 5b) 
and the single crystal structure of the 
particle shown in Fig. 5c has begun to

decompose (Fig. 5d) as examined by 
electron, diffraction method. The crystal 
structure of the surface part remained 
almost perfect even after one day's 
treatment with water. 

 Summary 

The oval and rectangular crystals of 
barium sulfate precipitates seem to grow 
through the dendritic and perfect crystal 
growth processes, respectively. These 
particles dissolve in the process of diffu-
sion washing. The oval particles dissolved 
slightly show the dendrite structure in 
them, and the rectangular particles dis-
solved slightly show the large steps around 
the particles. Thus these particles proved 
to have grown through dendritic and per-
fect crystal growth processes, respectively. 
The surface of the aged particles of 
both oval and rectangular crystals become 
stable by digestion in mother liquid; hereby 
the dissolution rate of inner parts of par-
ticles is faster than that of surface parts 
of them. 
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