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The influence of adsorbed  wa te r  molecu les  on the s t ruc tu re  fo rmat ion  of liquids in the sur face  
l aye r s  of the solid phase in f i ne ly -d i spe r sed  s y s t e m s  is cons idered .  A method of calculat ing 
the m a s s e s  of the adso rbed  wa te r  mono laye r s  and the specif ic  sur face  a r e a s  of pa r t i c les  in 
var ious  par t s  of the c ry s t a l  la t t ices  of mine ra l s  is p resen ted .  

It was shown in our e a r l i e r  paper  [1] that, during the in terac t ion  of f i ne ly -d i spe r seddehydra t edso l i d s  
with var ious  l iquids,  a change occu r r ed  in the density (and hence the s t ruc tu re ,  i . e . ,  the s tacking of the 
molecules)  of the d i spe r s ion  med ium in the sur face  l aye r s  by vir tue of a va r ie ty  of adsorpt ion m e c h a n i s m s .  
Thus the adsorpt ion  of amines ,  wa te r ,  a lcohols ,  and e the r s ,  i . e . ,  oxygen-  and n i t rogen-conta in ing com-  
pounds, on su r faces  c a r ry i ng  concent ra ted  posi t ive charges  (cations of sma l l  radius  protonized by the hy- 
drogen a toms  of hydroxyl  groups ,  uncompensa ted  charges  on pa r t s  of the c leavages  of m i n e r a l - c r y s t a l  
lat t ices)  is a r e su l t  of the fo rmat ion  of a donor - - accep to r  bond, and in ce r ta in  spec ia l  cases  a hydrogen 
bond, bas ica l ly  r ep resen t ing  the in teract ion of the unshared  e lec t ron  pa i r s  of the oxygen and n i t rogena toms  
in the adsorba te  molecules  with the act ive sur face  cen t e r s .  This adsorpt ion  m e c h a n i s m  in genera l  c r ea t e s  
a c o m p r e s s i o n  of the d i spe r s ion  med ium.  The in terac t ion  of a roma t i c  hydrocarbons ,  a r o m a t i c  halogen 
de r iva t ives ,  halide a lkyls ,  and a lkanes  with the sur face  of the solid phase ,  however ,  is mainly  de te rmined  
by the assoc ia t ive  or  d issocia t ive  m e c h a n i s m  of ~ complex adsorpt ion,  and c rea te s  an expansion of the 
d i spers ion  medium.  We d i scovered  that liquids with a ze ro  densi ty-change effect  could be found for  any 
a r b i t r a r y  f i ne ly -d i spe r sed  dehydrated solid.  We proposed  using these liquids for  m e a s u r i n g  the density of 
the adsorbed  wate r ,  but found that when the liquids in te rac ted  with the hydra ted  sur face  new phenomena 
developed; due allowance for  these phenomena neve r the l e s s  enabled a method of calculat ing the adsorpt ion  
c h a r a c t e r i s t i c s  of the s y s t e m s  to be developed.  All the expe r imen ta l  and analyt ical  invest igat ions were  
c a r r i e d  out for  na tura l  Glukhovetsk kaolin and the Na fo rm of Cr imean  fu l l e r ' s  ea r th .  The f i r s t  s tage lay 
in de te rmin ing  the density of the dehydrated adsorben t  in liquids p o s s e s s i n g  the ze ro  effect .  For  
Glukhovetsk kaolin such liquids included toluene, benzene,  ethyl benzene,  and pa racymene ;  for  the Na 
fo rm of Cr imean  fu l l e r ' s  ea r th  ni t robenzene had the s ame  effect .  According to the resu l t s  of many  m e a -  
su remen t s  the mean  densi ty of dehydrated kaolin equaled 2.6170 g / c m  3, and that of the Na f o r m  of 
C r imean  fu l l e r ' s  ea r th  2.7560 g / c m  3. The second stage lay in de termining the density of the hydra ted  
adsorben t  in these liquids as a function of the mo i s tu re  content and m a s s  of the s ample .  

The method employed for  the expe r imen ta l  m e a s u r e m e n t s  was analogous to that se t  out in [1], but 
al lowance was a l so  made for  the in teract ion of the so l id-phase  pa r t i c les  with the walls of the pyknometer ;  
in e v e r y  expe r imen t  the in f ra red  spec t r a  of the d i spe r s ion  medium (toluene, ni trobenzene) were  r eco rded  
in an IKS-22 spec t ropho tomete r ,  together  with the spec t r a  of the same  liquids taken f rom pyknometers  not  
in contact  with the solid phase ,  so  as to de te rmine  possible  absorpt ion  due to the adsorbed  wa te r .  

The expe r imen ta l  r e su l t s  were  analysed  s epa ra t e ly  for  m ine ra l s  with expanding and nonexpanding 
c ry s t a l  l a t t i ces .  
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Fig.  1. Density d of natural  Glukhovetsk kaolin determined 
in toluene as a function of the adsorbed water  content P for  
var ious rat ios of the solid phase to the volume of the dis-  
pers ion  sys tem m/V:  1) m /V  = 0.158 g/cm3; 2) 0.105; 3) 
0.211; 4) 0.0684; 5) 0.0548; 6) 0.041, 0.0274, 0 . 0 1 3 7 g  
/cm3; 7) density distr ibution dw of the adsorbed water  as a 
function of its mass ;  d, g/cm3; P, %. 

Minerals with Nonexpanding Crys ta l  Lat t ices .  The resul ts  of the experimental  investigations are  
presented in FAg. 1. We see that there is a sharp division in the density of the hydrated kaolin for  an a rb i -  
t r a r y  concentra t ion of adsorbed water  molecules ,  according to the mass  of the adsorbent  or  the m / V  ratio 
(where m is the mass  of the dehydrated adsorbent;  V is the volume of the dispers ion sys tem,  the d isper -  
sion medium in the present  case being toluene). At the same time At was found that the rat io m/V = 0.041 
g / c m  3 (mass of powder 3 g, curve 6 in Fig.  1) was "cr i t ical"  in relat ion to this division, i . e . ,  for the 
smal le r  values m/V = 0.027 g / c m  3 (mass 2 g) and m/V = 0.0137 g / c m  3 (mass 1 g) there was no reduction 
in the density of the hydrated sample for  any concentrat ion of the water  molecules .  This experimental  re -  
sult is ex t remely  important  for calculating the density of the adsorbed water ,  since there is then no need 
for  extrapolat ing the values of d to m/V ~ 0. 

Using the resul ts  of the measurements  presented  in Fig.  1, we calculated the relat ive values of the 
density of the d ispers ion  medium (toluene) as a function of the mass  of adsorbed water  in the following way 

po ( e ; -  "~ ) " (I) 

The resul ts  of the calculation are  presented in Fig.  2. 

It should be noted that, for  all the kaolin masses  studied, the density distribution was obtained for  a 
range of mois ture  contents exceeding the equil ibrium value. Samples with known initial water  content were 
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Fig.  2. Change in the relative density P/Po of 
toluene as a function of the amount of adsorbed 
water  P for  various values of m/V:  1) m /V  
=0 .158  g/cm3; 2) 0.211; 3) 0.105; 4) 0.0684; 
5) 0. 0548 g / c m  3. 
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Fig.  3. Density of the Na form of Cr imean fu l le r ' s  earth,  de ter -  
mined in nitrobenzene,  as a function of the content of adsorbed 
water  P for  various rat ios of the solid phase to the volume of the 
dispers ion sys tem m/V:  1) m /V  = 0.144 g/cm3; 2) 0.120; 3) 
0.020; 4) 0.299; 5) 0.0480; 6) m / V = 0 . 0 3 9 ,  0. 026, 0. 013 g / c m  3. 

humidified in a p ressu re  chamber  with an a tmosphere  of mois t  a i r  at vapor p re s su res  of up to 2 atm.  We 
operated the p res su re  chamber  under osci l la tory conditions. These resul ts  are  also presented in Fig.  1. 

We thus find a c l ea r ly -exp res sed  loop of density separat ion for  the hydrated adsorbent  on considering 
this as a function of the mass  of the powders .  Curves 1-6 merge  at the point corresponding to 1.94% or 
0.349 mmole /g  of bound (combined) water .  It may be shown that this quantity also corresponds  to the 
complete coverage of the active centers  on the surface with adsorbed water ,  i . e . ,  to the capacity of a 
"monolayer"  PM" 

Let us consider  a possible mechanism for the adsorption of the dispers ion medium in o rder  to explain 
the origin of the second effect.  

The f i r s t  boundary condition is P = 0. This corresponds  to a completely dehydrated surface .  The 
o 

distance between the active centers  (hydroxyl groups or  oxygen atoms) is no g rea te r  than 3 A). The effec-  
tive d iameter  of the toluene molecule is about 6 A. In this case the interaction of the dispersion medium 
with the surface of the solid phase is determined by the associat ive mechanism of ~-complex adsorption 
[2], in which the molecule is oriented with the plane of its benzene ring paral lel  to the surface,  forming a 
bond with severa l  (or at  least  two) active centers .  Figure 2 shows that the equation P/Po =q~ (P) = i c o r r e -  
sponds to this condition. 

As the surface becomes filled with water ,  the water  molecules ,  blocking the active centers ,  create  
different concentrat ions of these at every  act  of sorption or  desorption.  If the distance between the free 
centers  l N exceeds the d iameter  of the toluene molecule D, the interaction process  will be determined by 
the dissociat ive mechanism of v-complex adsorpt ion.  The 7r-bond will t r ans form into a a-bond, and the 
horizontal  position of the plane of the benzene r ing with respec t  to the surface will t r ans fo rm into an in- 
clined or  ver t ical  position. Such orientations essential ly ar ise  f rom the fact that the toluene molecule is 
coupled to the hydroxyl group of the surface by means of one of its CH groups or  the CH 3 group, while the 
remaining groups are  coupled to the hydrogens of the adsorbed water  molecules separated f rom the surface 
by a distance of at  least  4/~.  The t ransverse  dimension of the toluene molecule is no g rea te r  than 1.6 A, 
and hence the inclined or  ver t ica l  position of the benzene rings produces a higher concentrat ion of such 
molecules in the surface layer  of the adsorbent  (relative to the horizontal  position), and this determines  
the compress ion  of the dispers ion medium on the hydrated kaolin sur face .  

We see f rom Fig.  2 that the maximum relative density of toluene is P/Po = 1.00025, i . e . ,  the max i -  
mum value of the second effect observed in kaolin is no g rea t e r  than 0. 025%, and a r i ses  when the distance 
l N between any centers  is g r ea t e r  than the d iameter  of the liquid molecule,  while the number  of free 
centers  NN > NH where NH is the number of centers  occupied by the water .  The condition for  the at tenua- 
tion of the effect  is when lN > D. 
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Fig.  4. Relative density P/Po of nitrobenzene in relat ion to 
the content of adsorbed water  P for  various values of m/V:  
1) m /V  = 0.144 g/cma; 2) 0.120; 3) 0.20; 4) 0.299; 5) 
0.048; 6) density d w of the adsorbed water  as a function of 
its m a s s .  

It is quite clear that, for a complete coverage of the active centers (N N = 0), the bond between the 
molecules of the dispersion medium and the adsorbed water molecules is again essentially determined by 
the associated mechanism of 7r-complex adsorption. The conditions corresponding to the complete attenua- 
tion of the second effect are accordingly operative; as indicated by Figs. 1 and 2, this condition amounts 

to 1.94,~ for Glukhovetsk kaolin. Thus the calculation of the mass of adsorbed water completely screening 
the surface of the adsorbent, i.e., the mass of a "monolayer" essentially reduces to a solution of the 
equation p ~Pc = ~0 (P) = 1 (Fig. 2). The density distribution of the hydrated kaolin (curve 6, Fig. i) obtained 
for the lower critical mass of adsorbent (in the present case mass less than 3 g) enables us to calculate the 
density of the adsorbed water with due allowance for the second effect (involving a change in the density of 
the dispersion medium) in the following way: 

0.01 Pdod o 
d w =  O.O1Pd,+do__d ~. (2) 

The resul ts  of the calculation are  represented  by curve 7 in Fig.  1, and may be in terpreted in the foIlowing 
way. The maximum values of the density of the combined water  are  no g rea t e r  than 10% of the normal  
value and occur  for  a low degree of surface coverage,  when the f i r s t  groups of water  molecules ,  adsorbed 
on the mos t  active,  c lose ly-d isposed  centers  existing on the surface of the part icle ,  a re  "rigidly fixed" 
to the surface by te t rahedra l  bonds.  'The density of the ma te r i a l  distr ibuted in the in ter ior  of individual, 
mutually unconnected islets should be g rea t e r  than that of ordinary  liquid water .  

The development of a hollow on curve 7, with a minimum density of 0.9400 g / c m  a, may be explained 
by the format ion of a network of water  molecules  with part ial  breaks  in the interior;  this min imum cor -  
responds to the maximum density of the dispers ion medium (toluene), i . e . ,  the maximum number  of free 
centers  surrounded by water  molecules .  The second ex t remum on curve 7 (Fig. 1) equals 1.01 g / e m  3 and 
a r i ses  at the P value corresponding to the merg ing  of curves 1-6 (the end of the looN, i . e . ,  the complete 
attenuation of the second effect, the format ion of continuous networks on the surface of the adsorbent,  and 
the development of a "monolayer" .  Thus a second method of calculating PM for  sys tems  with n0nexpanding 
c rys t a l  lat t ices lies in finding the maximum on the density distribution curve of the adsorbed water .  The 
smooth t ransi t ion f rom the maximum to the normal  density corresponds  to the filling of the pore space of 
the adsorbent .  

Minerals  with an Expanding Crys ta l  Lattice (Na F o r m  of Cr imean Fu l l e r ' s  Ear th) .  The resul ts  of 
our experimental investigations are shown in Fig. 3. As in the case of kaolin, there is a sharp distinction 
in the density of the hydrated montmorillonite for an arbitrary concentration of adsorbed water molecules 
when considered in relation to the mass of the solid phase. In the same way as in the case of minerals 
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TABLE 1. Crysta l lographic  P roper t i e s  and Structural  and Spectral  Char-  
ac te r i s t i c s  of Various Fo rms  of Ice a t - 1 7 5 ~  and 1 a t m  

Ices I In ] lc II III v vI [ v i i [ V I I I  

Crystal symmetry 

Space group 

No. of molecules in the 
unit cell 

Density, g/cm s 

Distance from nearest 
neighbors A 

Distance from neighbors 
not connected by a 
hydrogen bond A. | 

Valence vibration in the in-~ 
flared spectrum cm -I f | 

In the Raman spectrum 
a m  - I  

Deformation (shear) vibra- 
tions in the infrared 
spectrum, am/1 

t IHexa- ]Cubic 
gonal 

I :Pn6m3c F43/m 

4 8 
0,94 -- 

2,74 2,75 

4,49 4,50 

3220 3220 

3085 

1650 

P, hombohe' 4 
dral 

R3 

12 
1,17 

2,75--2,84 

3,24 

3225 

3194 

1690 �9 

Tetra- 
gonal 
P4, 2, 

12 
1,14 

2,76--~ 

3,47 

3250 

3159 

2225 

Monoclinic 

A2/a 

28 
1,23 

2,76--2,87 

3,28--3,46 

3250 

3181 

2210 

iTetra- 
gonal 
P4z/ 
n m c  

lO 
1,31 

2,81 

3,51 

3204 

Cubic Cubic 

Im3m "m3m 

2 

2,86 

2,86 

3348 

3 
1,5 

2,86 

2,86 

with nonexpanding lat t ices,  we find that the rat io m/V = 0.039 g / c m  3 (mass of powder 3 g, curve 6 in Fig.  
3) is "cr i t ical"  for  this distinction, i . e . ,  for sma l l e r  values, such as: m/V = 0.028 g / e m  3 (mass 2 g) and 
m/V = 0. 013 g / c m  3 (mass 1 g), there is no reduction in the density of the hydrated sample for  any concen- 
t rat ion of water  molecules .  

Figure 4 i l lustrates  the relat ive changes taking place in the density of the dispersion medium (nitro- 
benzene) calculated by means of Eq. (1) and the distribution of effective adsorbed water  density as a func- 
tion of mass  calculated by means of Eq. (2). 

On the distribution curves  we find three maxima;  these special  features of the Na form of montmor i l -  
lonite may be explained by the existence of empty space between individual packs (packets) of the mater ia l  
( interpack space) and by the cha rac te r  of the interaction between the water  and nitrobenzene molecules on 
the inner surfaces  of the expending c rys ta l  lattice of the minera l .  

It should be noted that in many investigations associa ted  with the study of adsorbed water  its s t ructure  
is compared  with the s t ruc ture  of ice.  It is thus ra the r  interest ing at this point to indicate cer tain data r e -  
garding the crys ta l lographic  proper t ies  and s t ruc tura l  and spec t ra l  charac te r i s t i cs  of various forms of ice; 
these are  presented in Table i (taken f rom [3]). 

Let us consider  the par t  of the adsorbed water  densi ty-distr ibut ion curve between 0 and 3% moisture  
content, obtained in the process  of desorptton.  In a number  of respects  this distribution is analogous to 
that found for  hydrated kaolin, but the maximum water  density of 1.25 g / c m  3 corresponds  to the maximum 
(and not the minimum) compress ion  of the dispers ion medium. The comparat ively  large compress ion  of 
ni trobenzene (P/P0 = 1. 0014) for  P = 3% is due to the ver t ical  orientation of its molecules ,  by virtue of the 
interaction of the ni trogroups with the active centers  of the inner surface;  corresponding to this state we 
have the c loses t  packing of water  molecules  lying on the opposite inner surface of the interpack space,  
and forming a s t ructure  s imi la r  to that of monoclinlc ice. The desorption of the water  f rom 3 to 0.7% 
mois ture  content is c lear ly associa ted  with a t ransi t ion f rom the monoclinic to the hexagonal s t ruc ture ,  
involving the breakdown of the f ramework  of water  molecules and the adsorption of nitrobenzene on the free 
active centers .  

The last  group of water  molecules  (adsorption range 0.7-0.02%) a re  "rigidly fixed" to the surface,  
i. e . ,  fixed with all free te t rahedra l  bonds, forming a s t ructure  s imi la r  to that of te t rahedra l  ice. The 
density of the mater ia l  distr ibuted in the in ter ior  of these (individual and mutually disconnected) islets 
should be g rea t e r  than ordinary  liquid water .  

Thus the f i r s t  maximum on the density curve of the adsorbed water  essential ly determines  the mass  
of a monolayer  on the inner surface  of the c rys ta l  lat t ice.  
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The sec t ion  of the d i s t r ibu t ion  curve f rom 3 to 13.2% m o i s t u r e  content was a l so  obtained in the course  
of deso rp t ion .  

The t r ans i t i on  f rom the max imum values  of d w to the second w a t e r  dens i ty  m a x i m um  is a s s o c i a t e d  
with the f i l l ing  of the i n t r apack  space ,  i . e . ,  with the fo rmat ion  of a second  l a y e r  of wa te r  m o l e c u l e s .  This 

p r o c e s s  is accompan ied  by a g radua l  s c r een ing  of the ac t ive  c e n t e r s .  W h e r e a s ,  in the reg ion  of 9% m o i s -  
ture  content ,  the concen t ra t ion  of f r ee  cen te r s  is s t i l l  quite high and l a r g e l y  d e t e r m i n e s  the v e r t i c a l  o r i e n -  
ta t ion of the n i t robenzene  m o l e c u l e s ,  in the reg ion  of P = 13% condit ions a r e  c r e a t e d  for  the n -complex  ad-  
so rp t ion  of n i t robenzene  on the "fixed" wa te r  m o l e c u l e s .  Cor respond ing  to this condit ion we have a min i -  
mum in the dens i ty  va r i a t i on  of the d i s p e r s i o n  med ium and the comple te  occupat ion of the in t r apack  space  
by the combined w a t e r .  Thus the second ma x i m um  on the a d s o r b e d - w a t e r  d e n s i t y - d i s t r i b u t i o n  curve ,  to-  
g e t h e r  with x - r a y  s t r u c t u r a l  data r e g a r d i n g  the in te rp lane  spac ing ,  enable  us to ca lcula te  the in te rna l  s u r -  
face a r e a  of the m o n t m o r i l l o n i t e .  

The pa r t  of the d i s t r ibu t ion  curves  between 13 and 21% m o i s t u r e  content  was obtained duri~g the 
so rp t ion  of the w a t e r .  The mon tmor i l lon i t e  p a r t i c l e s  were  humidi f ied  in the same  way as the kaol in .  The 
t r an s i t i on  f rom the second max imum (dw = 1.186 g / c m  3) to the th i rd  (d w = 1.126 g / c m  3) is a s s o c i a t e d  with 
the f i l l ing of the ou te r  s u r f a c e s ,  and the m e c h a n i s m  under ly ing  the in te rac t ion  of the w a t e r  and n i t robenzene  
molecu les  is analogous to that  a r i s i n g  on the su r face  of m i n e r a l s  with a nonexpanding c r y s t a l  l a t t i ce ,  while 
the m a s s  of w a t e r  co r r e spond ing  to the comple te  degene racy  of the second effect  d e t e r m i n e s  the total  
capac i ty  of the mono laye r  (in the p r e s e n t  case  this  equals  20.4%) and the to ta l  su r face  a r e a  of the p a r t i c l e s .  

It should be noted that  the ex i s t ence  of the second effect  is d e t e r m i n e d  by four l imi t a t ions :  1) P/Pc 
= 1 for  P = 0; 2) P/Po = 1 fo r  m below c r i t i c a l ;  3) P/Po = 1 for  P g r e a t e r  than the total  capac i ty  of the 
"mono laye r " ,  and 4) the fac t  that ,  as indica ted  in F i g .  4, there  is  a fa l l  in P/Pc with i nc r e a s i ng  m / V ,  
s t a r t i n g  f rom c e r t a i n  quant i t ies  of a d s o r b e d  wa te r ,  i . e . ,  there  is an upper  " c r i t i c a l "  m a s s  of adsorben t ,  
the ex i s t ence  of which is due to a diminut ion of the p a r t  p layed  by the in te rac t ion  of the so l id  phase with 
the l iquid,  by vi r tue  of an i n c r e a s e  in the co l lec t ive  in te rac t ion  between the p a r t i c l e s  as the i r  concen t ra t ion  
i n c r e a s e s  inside the d i s p e r s e d  s y s t e m .  

Calcu la t ion  of the Surface  A r e a  of the M i n e r a l .  The su r face  a r e a  of the s o l i d - p h a s e  p a r t i c l e s  may  
be d e t e r m i n e d  dur ing  the adso rp t ion  of the mo lecu le s  of any p a r t i c u l a r  subs tance  as fol lows:  

S -- P'~'S~ 
dwVo (3) 

The m o s t  inde te rmina te  p a r a m e t e r  in Eq.  (3) is S 0. The S o values  of va r ious  authors  for  w a t e r  f luctuate 
f rom 9 to 30 ~2. Usua l ly  the su r f ace  a r e a  is d e t e r m i n e d  by the BET method,  us ing  n i t rogen ,  and the c a -  
pac i ty  of a mono laye r  is  found f rom the  adso rp t ion  of water ;  on the bas i s  of these data the se t t l ing  a r e a  
a s s o c i a t e d  with one wa te r  molecu le  is d e t e r m i n e d .  

We here  p ropose  a s l igh t ly  d i f fe ren t  method.  The quanti ty V0/S 0' a l i n e a r  d imens ion  of the adso rba t e  
m o l e c u l e s ,  is e s s e n t i a l l y  the length of the c h e m i c a l  bond f rom an ac t ive  cen t e r  on the su r f ace  to the second 
a d s o r b e d  l a y e r .  

On the bas i s  of wel l -known data r e g a r d i n g  the d i s t r ibu t ion  of the c h a r g e s ,  the d i s t ances  between the 
a toms ,  and the valence ang les ,  we cons t ruc ted  a mode l  of the d i spos i t ion  of the w a t e r  mo lecu le s  on the 
su r f ace  of the adsorben t ,  and e s t i m a t e d  the length of the chemica l  bond for  kaol in  was 3.49 A and the 
spec i f i c  su r face  a r e a  of the p a r t i c l e s  as 55 m2/g.  The inner  su r face  of the c r y s t a l  la t t ice  of the Na fo rm 
of C r i m e a n  f u l l e r ' s  e a r th  was ca lcu la ted  in the following way 

PM~ = 380 m~/~ 
S i ~ dODi[Na] 

Acco rd ing  to [4, 5] the value of Di[Na] fo r  the Na fo rm of mon tmor i l lon i t e  with a m o i s t u r e  content  c lose  to 
PM2 equal led  2.9 ~ .  The ou te r  su r face  a r e a  of the c r y s t a l  l a t t i ce  of the Na form of C r i m e a n  f u t l e r ' s  e a r th  
was found as  follows 

PM~ - -  P~.~ 164 m 2/g Se--  0 dwD t [Na] 

The total  su r face  a r e a  of the p a r t i c l e s  is 

St = Si q- S e = 544 m2/g 
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Thus the foregoing investigations have enabled us to develop a method of calculating the adsorption charac- 
ter is t ics  of dispersed systems and of refining the method of determining the density of the adsorbed water; 
however, fresh investigations are still required in this field in connection with determining the mechanisms 

�9 underlying the interaction of the dispersion medium with the adsorbed water molecules, both theoretical 
and on the basis of infrared spectroscopy. 

N O T A T I O N  

P/Po relative change in the density of the dispersion medium; d, density of the hydrated solid phase; 
d'o, density of the hydrated solid phase equal to the lower "crit ical" value; dw, density of adsorbed water; 
do, density of the dehydrated solid phase; S, specific surface area of the particles; PM, mass of a"mono-  
layer"  of adsorbed material;  So, area associated with one adsorbate molecule; Vo, volume of the surface 
layer associated with one adsorbate molecule; d~v, mean density of the adsorbed liquid in the "monolayer"; 
D i, distance between the internal surfaces of the packs (packets); PM2, mass of adsorbed water cor re -  
sponding to the complete occupation of the intrapack space; PM3, mass of adsorbed water corresponding 
to the total capacity of the "monolayer"; Dt, projection of the length of the chemical bond from an active 
surface center (Na ion) to the second adsorbed layer.  
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