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SOLUTIONS WITHIN THE TEMPERATURE RANGE 25-70°C

Heat o f  s o lu t io n  AHm o f  acetam ide In w ater a t  2 5 °, 
40 , 50 , 60 and 70 C over  th e co n ce n tra tio n  range 0 -2  
mole AcNH,/kg H20 was measured. U sing th e s e  v a lu e s  th e  r e ­
l a t i v e  p a r t ia l  m ola l e n th a lp ie s  o f  both  th e  components o f  
s o lu t io n s ,  a c t iv i t y  o f  w ater a 1 and t ip  v a lu e s  o f  th e  ex­
c e s s  r e la t iv e  p a r t ia l  m olal en tropy AS^ f o r  w ater o f  in ­
v e s t ig a t e d  s o lu t io n s  have been c a lc u la te d .

The a n a ly s is  o f  th e m entioned thermodynamic fu n c t io n s  
in  r e la t io n  to  th e  c o n ce n tra tio n  and tem perature has shown 
th a t  th e acetam ide m o lecu le s  in tro d u ced  to  w ater s l i g h t l y  
d is tu r b  w ater s tr u c tu r e .

Thermodynamic i n v e s t i g a t i o n s  o f  a c e ta m id e  CaCl^» KNOj, C sl 
and Nal s o l u t i o n s  made i t  p o s s i b l e  t o  o b s e rv e  c e r t a i n  s i m i l a r i t y  
o f  p r o p e r t i e s  o f  thermodynamic s o l u t i o n s  i n  m o lten  ao e ta m id e  and 
i n  w a te r  [ 1 3 .  B as ing  on th e  a n a l y s i s  o f  r e s u l t s  o f  therm odyna­
mic i n v e s t i g a t i o n s  o f  e l e c t r o l y t e  s o l u t i o n s  i n  d i f f e r e n t  s o l ­
v e n t s  [ 2- 5 ] i t  may be assumed t h a t  t h e  s i r ù i l a r i t y  o f  therm odyna­
mic s a l t  s o l u t i o n s  i n  m o lten  ac e ta m id e  and i n  w a te r  i s  c a u se d  
by th e  re m a in in g s  t h r e e - d i m e n t io n a l  hydrogen  bond ne tw ork  In  
l i q u i d  s t a t e  o c c u r in g  b o th  i n  s o l i d  ace tam id e  [ 6 - 8 ] and i n  i c e

[ 9 3 .
I t  seemed i n t e r e s t i n g  t o  examine th e  b i n a r y  w a te r - a c e ta m id e  

sys tem  i n  o r d e r  t o  a t t e m p t  t h e  e x p l a n a t io n  o f  m utual i n t e r a c ­
t i o n s  among t h e  m o le c u le s  o f  t h e s e  s u b s t a n c e s .
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For th e h e a t o f  s o lu t io n  measurements tw ic e  d i a t i l l e d  w ater  
and p .a .  acetam ide produced by Xenon-L6di c r y s t a l l i z e d  from 95% 
e th a n o l were u sed  [10]«  The m e lt in g  tem perature o f  acetam ide was 
81-82°C  [1 1 , 1 2 ] .

Apparatus

The h ea t o f  s o lu t io n  o f  acetam ide in  w ater was measured in  
th e  improved n o n izo th erm ic  -  n o n a d ia b a tic  c a lo r im e te r  o f  Vrewskl 
ty p e  [1 3 1 .  Dewar v e s s e l  w ith  220 cor* c a p a c ity  was u se d . Tempera* 
tu r e  s e n s i t i v i t y  was 0 .0 0 2 °C . The er ro r  o f  measurements was es«  
tim ated  to  be + 1 ,5#«

R e s u l t s

The o b ta in ed  r e s u l t s  o f  in t e g r a l  h ea t o f  s o lu t io n  AHm o f  
acetam id e in  w ater w ith in  th e  co n ce n tra tio n  range 0 -2  mole o f  
AcNH2/k g  o f  w ater a t  th e temp. 2 5 ° , ‘*0°, 5 0 °, 60° and 70°C are  
g iv e n  in  T able 1 . The izo th erm s AHm -  f(m ) a re  d escr ib ed  by 
th e  eq u ation  AI^ » a ♦. p Vx*, and a , p c o e f f i c i e n t  were c a l ­
c u la te d  by th e  l e a s t  sq uares method u s in g  Odra 1305 com puter. 
U sin g  th e v a lu e s  o f  th e o b ta in ed  a and p c o e f f i c i e n t s  th e  
in t e g r a l  h ea t o f  d i l l u t i o n  AH°m and th e  d e r iv a t iv e  d (A H ° ) /  
d VST were c a lc u la t e d .

The v a lu e s  o f  r e la t iv e  p a r t ia l  m olal en th a lp y  o f  w ater  
and acetam ide were determ ined u sin g  th e  known d ep en d en cies



T a b 1  •  1
H eat o f  s o lu t io n  AH  ̂ o í  acataffiide in  w ater ( k c a l / a o l e )

25eC 40°C 50°C 60°C 70°C

m m AH» D AH, ■ AH. a

0 .0 2 0 8 2 .3 8 0 .0 2 0 2 2 .6 8 0 .0 2 0 0 2 .8 6 0 .0 2 0 2 3 .0 2 0 .0 2 0 3 3 .1 4
0 .0 4 0 6 2 .3 7 0 .0 4 0 4 2 .6 7 0 .0 4 0 3 2 .8 6 0 .0 4 0 5 3 .0 1 0 .0 4 0 5 3 .1 3
0 .0 8 8 3 2 .3 6 0 .0 9 9 9 2 .6 6 0 .0 8 2 1 2 .8 5 0 .0 5 5 3 3.01 0 .0 7 0 1 3 .1 3
0 .1 2 1 2 2 .3 5 0 .1 0 4 9 2 .6 6 0 .1 1 1 0 2 .8 4 0 .0 8 8 8 3 .0 0 0 .0 9 9 3 3 .1 3
0 .1 5 0 9 2 .3 5 0 .1 4 7 8 2 .6 5 0 .1 6 7 3 2 .8 4 0 .1 1 8 1 3 .0 0 0 .1 0 8 1 3 .1 3
0 .2 1 0 5 2 .3 4 0 .2 1 8 5 2 .6 4 0 .2 4 5 5 2 .8 3 0 .1 4 7 5 2 .9 9 0 .1 2 9 9 3 .1 2
0 .3 2 2 2 2 .3 3 0 .2 7 1 7 2 .6 3 0 .3 7 1 4 2 .8 1 0 .2 2 2 3 2 .9 8 0 .2 5 1 7 3 .11
0 .4 8 4 9 2 .3 2 0 .3 5 2 7 2 .6 2 0 .5 2 0 3 2 .8 0 0 .3 7 7 0 2 .9 7 O.3453 3 .1 0
0 .6 3 2 5 2 .3 0 0 .4 9 8 0 2.61 0 .6 9 7 7 2 .7 9 0 .5 0 8 9 2 .96 0 .3 9 8 8 3 .1 0
0 .7 8 5 3 2 .2 9 0 .6 3 4 5 2.61 0 .8 5 1 3 2 .7 9 0 .6 5 5 7 2 .9 5 0 .4 7 5 4 3 .10
0 .9 4 7 1 2 .2 8 0 .7 8 4 7 2 .60 1.0110 2 .7 8 0 .8 4 0 3 2 .9 5 0 .6 0 6 4 3 .10
1 .1 5 4 4 2 .2 7 0 .9 2 0 2 2 .60 1 .1735 2 .7 8 1.0022 2 .9 4 0 .7 8 2 7 3 .0 9
1 .3 5 1 4 2 .2 6 1.0192 2 .5 9 1 .3672 2 .7 7 1.2066 2 .9 4 0 .9 0 1 2 3 .0 9
1 .5 1 3 2 2 .2 6 1 .2 8 3 5 2 .5 8 1 .5 5 1 4 2 .7 6 1 .4667 2 .9 4 1 .1 1 7 3 3 .0 8
1 .6 9 5 9 2 .2 5 1 .5350 2 .5 7 1 .7379 2 .7 6 1.6232 2 .9 3 1 .3031 * 3 .0 8
1.8841 2 .2 4 1 .7 8 9 4 2 .5 7 1 .9203  ’ 2 .7 5 1 .8 4 7 2 2 .9 3 1 .6 0 7 2 3 .0 7
2 .0 4 8 9 2 r24 1.9000 2 . 5 6 ! 2 .0 9 4 5 2 .7 5 2 .0200 2 .9 2 1 .8 9 1 8 3 .0 7
2.1002 2 .2 3 2 .0720 2 .56 2.100 2 .9 2 2.0001 3 .06

2.100 2 .5 5 2 .1 0 6 5 3 .0 6

T
her»ochom

leal 
investigations 

of 
aqueous



V alu es o f  thermodynamic fu n c t io n s  fo r  AcNH,-H90 
system  a t  2 5 *C

m

(m o le /k g ) (c a l/m o le )

L2

(c a l/m o le )
a 1

AS®

(I 0 3c a l/m o le  • d ag)

0 0 0 0

0 .0 2 0 8 0 .0 0 3 2 3 .5 0 .9 9 9 7 0

0 .0 4 0 6 0 .0 0 8 3 3 .2 0 .9 9 9 4 0

0 .0 8 8 3 0 .0 2 6 4 9 .4 0 .9 9 8 4 0

0 .1 2 1 2 • ’ 0 .0 4 2 5 7 .9 0 .9 9 7 8 0 .1

0 .1 5 0 9 0 .0 5 8 6 4 .6 0 .9 9 7 3 0 .2

0 .2 1 0 3 0 .0 9 6 7 6 .2 0 .9 9 6 2 0 .4

0 .3 2 2 2 0 .1 8 2 9 4 .3 0 .9 9 4 2 0 .6

0 .4 8 4 9 0 .3 3 7 1 1 5 .7 0 .9 9 1 4 1.1

0 .6 3 2 5 0 .5 0 1 132 .2 0 .9 8 9 0 1 .2

0 .7 8 5 3 0 .6 9 4 147 .3 0 .9 8 6 4 1 .5

0.9471 0 .9 1 9 161.7 0 .9 8 3 8 2 .0

1 .1544 1 .237 178 .5 0 .9 8 0 5 2 .5

1 .3514 1 .5 6 6 . 193 .2 0 .9 7 7 4 3 .0

1 .5132 1 .8 5 6 2 0 4 .4 0 .9 7 4 8 3 .4

1.6959 2 .2 0 2 2 1 6 .4 0 .9 7 2 0 4 .0

1.8841 2 .579 228.1 0 .9691 4 .7

2 .0489 2 .9 2 4 2 3 7 .9 0 .9 6 6 7 5 .2

2 .1 0 0 3 .034 2 4 0 .8 0 .9 6 5 9 5 .4



I « U «  3

V alu es o f  thermodynamic fu n c t io n s  fo r  AcNH--H,0 
sy s tem  a t  **0 #C ¿ ¿

m

(■ o le /k g ) ( c a l / B o le)
L2

( c a l /m ole) *1
AS®

(lO ^oal/m ole • deg)

0 0 0 1 0

0 .0 2 0 2 0 .0 0 2 20*0 0 .9 9 9 7 0

0 .0 4 0 4 0 .0 0 7 2 8 .3 0 .9 9 9 4 0

0 .0 9 9 9 0 .0 2 7 4 4 .7 0 .9 9 8 2 0

0 .1 0 4 9 0 .0 2 9 4 5 .8 0 .9981 0 .1

0 .1 4 7 8 0 .0 4 8 5 4 .3 0 .9 9 7 3 0 .2

0 .2 1 8 5 0 .0 8 7 6 6 .1 0 .9961 0 .3

0 .2 7 1 7 0 .1 2 0 7 3 .7 0 .9 9 5 1 0 .5

0 .3 5 2 7 0 .1 7 8 8 4 .0 0 .9 9 3 7 0 .6

0 .4 9 8 0 0 .2 9 8 9 9 .8 0 .9911 0 .9

0 .6 3 4 5 0 .4 2 9 1 12 .6 0 .9 8 8 9 1 .0

0 .7 8 4 7 0 .5 9 0 1 25 .2 0 .9 8 6 4 1 .2

0 .9 2 0 2 0 .7 4 9 1 35 .6 0 .9841 1 .5

1 .0192 0 .8 7 3 142 .7 0 .9 3 2 6 1 .5  *

1 .2835 1 .2 3 3 160.2 0 .9 7 8 3 2 .1

1 .5350 1 .6 1 3 175.1 0 .9 7 4 4 2 .6

1 .7894 2 .0 3 0 189.1 0 .9 7 0 4 3 .2

1 .9000 2 .221 194 .9 0 .9 6 8 7 3 .4

2 .0720 2 .5 3 0 2 0 3 .5 0 .9661 3 .8

2 .1 0 0 2.581 2 04 .9 0 .9 6 5 7 3 .9



T a  b 1  •  4

V alu es o f  thermodynamio fu n c t io n s  fo r  AcNU9>H90  
s y s t e a  s t  50 *C

a

(a o le /k g )
£ 1

( c a l /a o l e )
h

( c a l / a o l e ) •1
t ą

d O ^ ca l/m o le  * deg)

0 0 0 1 0

0 .0200 0 .0 0 2 1 9 .5 0 .9 9 9 7 0

0 .0 4 0 3 0 .0 0 7 2 7 .6 0 .9 9 9 4 0

0 .0 9 2 1 0 .020 3 9 .6 0 .9 9 8 6 0

0 .1110 0 .0 3 1 4 6 .0 0 .9 9 8 0 0 .1

0 .1 6 7 3 0 .0 5 7 5 6 .5 0 .9 9 7 0 0 .2

0 .2 4 5 5 0 .101 6 8 .5 0 .9 9 5 6 0 .4

0 .3 7 1 4 0 .1 8 8 8 4 .2 0 .9 9 3 4 0 .6

0 .5 2 0 3 0 .3 1 1 9 9 .7 0 .9 9 0 7 0 .9

0 .6 9 7 7 0 .4 8 3 1 1 5 .4 0 .9 8 7 9 0 .9

0 .8 5 1 3 0 .6 5 1 1 2 7 .5 0 .9 8 5 2 1 .3

1.0110 0 .8 4 3 1 3 8 .9 0 .9 8 2 7 1 .4

1 .1 7 3 5 1 .0 5 4 1 4 9 .7 0 .9 8 0 0 1 .9

1 .3 6 7 2 1 .3 2 5 161.6 0 .9 7 6 9 2 .2

1 .5 5 1 4 1.602 1 72 .1 0 .9 7 4 0 2 .5

1 .7379 1 .9 0 0 1 8 2 .2 0 .9 7 1 1 2 .9

1 .9203 2 .2 0 6 1 9 1 .5 0 .9 6 8 3 3 .3

2 .0 9 4 5 2 .5 1 3 2 0 0 .0 0 .9 6 5 6 3 .7
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V alues o f  thermodynamic fu n c t io n s  fo r  AcNH^-H-O 
sy3tem a t  70°C

m

(m ole/k g)
L1

(c a l/m o le )
L2

(c a l/m o le ) a 1
AS®

(lO ^ cal/m ole ♦ deg)

0 0 0 1 0

0 .0 2 0 2 0 .0 0 2 16.6 0 .9 9 9 7 0

0 .0 4 0 5 0 .0 0 6 2 3 .5 0 .9 9 9 4 0

0 .0 5 5 3 0 .0 0 9 2 7 .6 0 .9991 0

0 .0 8 8 8 0 .0 1 9 35 .0 0 .9 9 8 4 0

0 .1181 0 .0 2 9 4 0 .3 0 .9 9 7 9 0 .1

0 .1 4 7 5 0 .0 4 0 45 .1 0 .9 9 7 3 0 .2

0 .2 2 2 3 0 .0 7 4 5 5 .3 0 .9 9 6 0 0 .3

0 .3 7 7 0 0 .1 6 3 72 .1 0 .9 9 3 3 0 .5

0 .5 0 8 9 0 .2 5 6 8 3 .7 0 .9 9 0 9 0 .8

0 .6 5 5 7 0 .3 7 4 95 .1 0.98Q5 0 .7

0 .8 4 0 3 0 .5 4 3 107.6 0 .9 8 5 4 1 .0

1.0022 0 .7 0 7 1 17 .5 0 .9 8 2 8 1 .0

1.2066 0 .9 3 4 128.9 0 .9 7 9 4 1 .5

1 .4667 1.251 142.2 0 .9 7 5 3 1 .7

1 .6232 1 .4 5 7 149 .6 0 .9 7 2 8 1 .9

1 .8472 1 .7 6 8 159.5 0 .9 6 9 3 2 .2

2 .0200 2 .0 2 2 166.8 0 .9 6 6 7 2 .4

2.1000 2 .1 4 3 170.1 0 .9 6 5 5 2 .6



T a b l e  6

V alu es o f  thermodynamic fu n c tio n s  fo r  AcNH?-»HLO 
system  a t  70°C A *

m

(m ole/kg)

L1

(c a l/m o le )

L2

(c a l/m o le )
a 1

AS®

(10^ ca l/m ole  • deg)

0 0 0 1 0

0 .0 2 0 3 0 .0 0 2 1 3 .3 0 .9 9 9 7 0

0 .0 4 0 5 0 .0 0 5 1 8 .8 0 .9 9 9 4 0

0 .0701 0 .0 1 0 2 4 .9 0 .9 9 8 8 0

0 .0 9 9 3 0 .0 1 8 2 9 .7 0 .9 9 8 2 0

0 .1081 0 .0 2 0 3 0 .9 0 .9980 0

0 .1 2 9 9 0.026 3 3 .9 0 .9 9 7 7 0 .1
r

0 .2 5 1 7 0 .0 7 1 4 7 .2 0 .9 9 5 4 0 .3

0 .3 4 5 3 0 .1 1 5 5 5 .3 0 .9938 0 .4

0 .3 9 8 8 0 .1 4 2  . 5 9 .4 0 .9 9 2 9 0 .4

0 .4 7 5 4 0 .1 8 5 6 4 .9 0 .9 9 1 5 0 .6

0 .6 0 6 4 0 .2 6 7 7 3 .3 0 .9893 0 .6

' 0 .7 3 2 7 0 .3 9 1 8 3 .3 0 .9 8 6 4 0 .6

0 .9 0 1 2 0 .4 3 3 8 9 .3 0 .9 8 4 3 0 .8 -  .

1 .1173 0 .6 6 7 9 9 .5 0 .9 8 0 8 0 .8

I 1.3031 0 .8 4 0 107 .4 0 .9 7 7 8 0 .9

I 1 .6072 1.151 119.3 0 .9730 1 .0

! 1 .3918 1 .469 129 .5 0 .9 6 3 6 1 .2

2 .0001 1 .597 133.1 0 .9669 1 .2

2.1065 1.726 136.6 0.96f>3 * 1 .3



( 2 )

The v a l u e s  o f  e x c e s s  o f  r e l a t i v e  p a r t i a l  m o la l  e n t ro p y  o f
w a te r  o f  th e  i n v e s t i g a t e d  s o l u t i o n s  were c a l c u l a t e d  from th e  
e q u a t io n

-  mole f r a c t i o n  o f  s o lv e n t  
a^ -  a c t i v i t y  o f  s o lv e n t

W ater a c t i v i t y  ( a ^  o c c u r ln g  i n  e q u a t io n  ( 3 )  was c a l c u l a t e d  
from  th e  e q u a t io n :

The f u n c t io n  L..CT) was e x p re s s e d  by th e  e q u a t io n  L1(T) •
■ a  ♦ bT ♦ cT and th e  v a lu e s  a 1 c o r re s p o n d in g  to  th e  tem pera­
t u r e  25°C (293°K) was c a l c u l a t e d  u s in g  th e  d a t a  on v ap o u r  p r e s ­
s u r e  o f  a c e tam id e  s o l u t i o n s  o b ta in e d  by Kangro and G ro en ev e ld  
[ 1 ^ ] .  A l l  c a l c u l a t e d  by u s  v a l u e s  o f  thermodynamic f u n c t i o n s  o f  
aq ueous  ace tam id e  s o l u t i o n s  a r e  p r e s e n te d  i n  t a b l e s  2- 6 .

The c o u r s e  o f  dependence o f  i n t e g r a l  h e a t  o f  s o l u t i o n  AHm 
o f  ace tam id e  i n  w a te r  on c o n c e n t r a t i o n  and t e m p e r a tu re  i s  p r e ­
s e n t e d  on F i g .  1 .  As i t  ca n  be seen  th e  •  f (m )  i s o th e r m s  
show-monotonous c o u r s e .  The e x o t e r m ic i t y  o f  th e  ac e tam id e  i n  wa­
t e r  d i s s o l u t i o n  p r o c e s s  i n c r e a s e s  w i th  t h e  g ro w th  o f  th e  concen­
t r a t i o n  o f  t h e  s o l u t i o n  and d e c r e a s e s  w ith  th e  te m p e ra tu re  
g ro w th .  The s lo p e  o f  A l^  -  f (m )  c u r v e s  d e c r e a s e s  w i th  t h e  so ­
l u t i o n  c o n c e n t r a t i o n  and  te m p e r a tu r e  g ro w th .

293
(4 )

D isc u s s io n



3,2 -
- J ----------------- 1------------------1----------------- >----------------- 1---------------- J ----------------- J___________ I___________ I___________ I .
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F i g .  1 . Dependence o f  h e a t  o f  s o l u t i o n  AHm o f  ace tam id e  i n  wa­
t e r  v s  c o n c e n t r a t i o n  a t  v a r io u s  te m p e r a tu r e s

The c o n c lu s i o n s  a b o u t  t h e  i n f l u e n c e  o f  s o l u t e  on s o l v e n t  can 
be drawn from  th e  a n a l y s i s - o f  th e  c o u r s e  o f  c o n c e n t r a t i o n  and 
t e m p e r a tu r e  dependence  o f  r e l a t i v e  p a r t i a l  m o la l  e n t h a l p i e s  o f  
th e  s o l u t i o n  com ponents and e s s p e c i a l l y  from  t h e  c o u r s e  o f  th e  
f u n c t i o n  AS.j * f (m , T ) .  The v a l u e s  o f  t h e  d i s c u s s e d  therm ody­
namic f u n c t i o n s  o f  ace tam id e  s o l u t i o n s  i n  w a te r  (T a b le s  2- 6 )
c a l c u l a t e d  by u s  a r e  p r e s e n t e d  on F i g .  2 -4  a s  c u r v e s  L„ «

— —E *
» f (m ) ,  L2 « f(m ) and AS1 ■ f (m )  c o r re s p o n d in g  t o  t h e  tem p. 
2 5 °, **0°, 50°, 60° and 70°C ( F i g .  2 - 4 ) .  As i t  i s  see n  from  
F i g .  2 th e  dependence  o f  r e l a t i v e  p a r t i a l  m o la l  e n th a lp y  o f  wa­
t e r  th e  i n v e s t i g a t e d  s o l u t i o n s  on c o n c e n t r a t i o n  and tempe­
r a t u r e  i s  s i m i l a r  t o  t h a t  i n  c a s e  o f  aqueous u r e a  s o l u t i o n s  
[1 5  3 and w a te r  s t r u c t u r e  . b r e a k in g  e l e c t r o l y t e s .  Thus t h e  con­
c l u s i o n  on b r e a k in g  p r im ary  w a te r  s t r u c t u r e  by ace tam id e  m olecu­
l e s  can be d raw n .



F i g .  2 .  Dependence o f  o f  a c e ta m id e -w a te r  sys tem  v s  co n cen ­
t r a t i o n  a t  v a r io u s  te m p e ra tu re s

I t  i s  a l s o  known, t h a t  p o s i t i v e  L1 v a l u e s  p o i n t  t o  th e  f a c t  
t h a t  m olal  e n th a lp y  o f  e v a p o ra t io n  o f  s o l v e n t  from s o l u t i o n  i s  
s m a l l e r  th an  m o la l  e n th a lp y  o f  e v a p o ra t io n  o f  p u re  s o l v e n t .  I t  
f o l lo w s  t h a t  i n  aqueous ace tam id e  s o l u t i o n s  w a te r  m o lecu le s  a r e  
bonded w eaker th a n  i n  p u re  w a te r .  Thus a c o n c lu s io n  can be
drawn ab o u t  th e  d i s t u r b a n c e  o f  w a te r  s t r u c t u r e  by i n t r o d u c i n g  
ac e tam id e  m o lecu le s  t o  I t .  The above c o n c lu s io n  i s  a l s o  sup­
p o r t e d  by th e  c o u r s e  o f  c o n c e n t r a t i o n  and t e m p e ra tu re  dependen­
ce  o f  r e l a t i v e  p a r t i a l  m o la l  e n th a lp y  o f  a c e tam id e  in  th e  
i n v e s t i g a t e d  s o l u t i o n s  ( F i g .  3 ) .  The d e c re a s e  o f  th e  a b s o l u t e  
v a l u e s  L1 and Lg w i th  t e m p e r a tu re  grow th  can  be e x p la in e d  by 
p r e v io u s  d i s t u r b a n c e  o f  p r im a ry  w a te r  s t r u c t u r e  by th e rm a l  mo­
t i o n s  o f  i t s  m o le c u le s ,  th e  i n t e n s i t y  o f  which grows w i th  th e  
t e m p e r a tu re  g ro w th .



F i g .  3 .  Dependence o f  L2 o f  a c e ta m id e -w a te r  system  v s .  concen­
t r a t i o n  a t  v a r io u s  t e m p e r a tu r e s

A ccord ing  t o  many a u th o r s  [16-20]  t h e  b e s t  m easure o f  e i t h e r  
d e s t r u c t iv e  o r  o r d e r in g  i n f l u e n c e  o f  t h e  s o l u t e  on s o l v e n t  a r e  
th e  v a l u e s  AS“‘ o f  th e  e x c e s s  o f  r e l a t i v e  p a r t i a l  m o la l  e n t ro *  
py g i  t h e  s o l v e n t .  T h is  v a lu e  i s  n e g a t i v e  i n  c a s e  o f  s u b s ta n c e s  
o r d e r i n g  t h e  s t r u c t u r e  o f  s o l v e n t  and p o s i t i v e  f o r  th o s e  d i s t u r ­
b in g  i t .  •

The c o u r s e  o f  dependence o f  th e  v a l u e s  o f  t h e  e x c e s s  r e l a -
~Et i v e  p a r t i a l  m o la l  e n t ro p y  o f  w a te r  AS1 f o r  aqueous ace tam id e  

s o l u t i o n s  on t h e  c o n c e n t r a t i o n  and t h e  te m p e r a tu r e  a r e  p r e s e n ­
t e d  on F i g .  A,

F o r th e  sake  o f  com parison  th e  d i s c u s s e d  r e l a t i o n  f o r  
aqueous  u re a  s o l u t i o n s  a t  th e  tem p. 25°C h as  a l s o  been showed 
[ 2 6 ] .  As i t  4 s seen  from F i g .  4 th e  v a l u e s  AS^ o f  aqueous 
ace tam id e  s o l u t i o n s  a r e  p o s i t i v e  and th ey  d e c r e a s e  w i th  th e
grow th  o f  c o n c e n t r a t i o n  o f  t h e  s o l u t i o n .  So i t  i s  p o s s i b l e  t o  
draw a c o n c lu s io n  a b o u t  d i s t r u c t i n g  th e  w a te r  s t r u c t u r e  by ace­
ta m id e .



--EW ith th e  te m p e ra tu re  grow th  th e  v a lu e s  AS..' d e c r e a s e  and 
ap p ro ach  to  z e ro .  T h is  im p lie s  t h a t  th e  d i s o r d e r in g  in f lu e n c e  o f  
a c e tam id e  on w a te r  d e c re a s e s  w ith  th e  te m p e ra tu re  g row th  w hich 
seem s o b v io u s i f  c o n s id e r  th e  grow ing  d is tu rb a n c e  o f  w a te r s t r u ­
c tu r e  by more i n t e n s iv e  th e rm a l m o tions o f  m o lecu les  in  h ig h e r  
te m p e ra tu re .

HEF i g .  A. The e x c e s s  o f  r e l a t i v e  p a r t i a l  m olal  e n t ro p y  AStr o f  wa-
t e r - a c e ta m id e  system

—£
Very sm all  AS^ v a l u e s  o f  aqueous ace tam id e  s o l u t i o n s  a l lo w  

to  suppose t h a t  ace tam id e  m o lecu le s  in t r o d u c e d  to  w a te r  w h i le  
b u i l d i n g  i n  t h e  i c e - l i k e  w a te r  s t r u c t u r e  s l i g h t l y  d i s t u r b  i t  
and p ro b a b ly  form mixed a g r e g a t e s  o f  m o lecu le s  bound w i th  hy­
d rogen  b o n d s .  The c o n c lu s io n  drawn from th e  c o u r s e  o f  dependence 
o f  AS^ o f  th e  s o l u t i o n s  i n v e s t i g a t e d  by u s  i s  co n f irm ed  by d e n -  
s i m e t r i c  [ 2 1 ] ,  v i s c o s i m e t r i c  [ 2 2 ] and d i e l e c t r i c  [ 2 3 - 2 5 ]  i n v e ­
s t i g a t i o n s  o f  aqueous ac e tam id e  s o l u t i o n s .

As i t  i s  seen  from p l o t  U t h e  v a l u e s  AS^ o f  aqueous u r e a  
s o l u t i o n s  a r e  a l s o  p o s i t i v e  [ 2 6 ] b u t  th ey  a r e  b i g g e r  i n  compa- 
r i s o n t o  th o s e  o b ta in e d  f o r  aqueous ace tam id e  s o l u t i o n s .  I t  
p o i n t s  to  a  s t r o n g e r  d i s t u r b a n c e  o f  p r im ary  w a te r  s t r u c t u r e  by 
u r e a  th an  by a c e ta m id e .
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D epartm ent o f  P h y s i c a l  C h em is try  
1 I n s t i t u t e  o f  C hem is try

U n i v e r s i t y  o f  Łódź

M arian Woldan, S t e f a n i a  T an iew ska-O sińska

TERMOCHEMICZNE BADANIA WODNYCH ROZTWORÓW ACETAMIDU 
W ZAKRESIE TEMP. 2 5 -7 0 °C

Przeprowadzono pom iary  c i e p ł a  ro z p u s z c z a n ia  AHm ace tam id u  
w wodzie w t e m p e ra tu rz e  25° ,  4 0 ° ,  50° ,  60° i  70°C w z a k r e s i e  
s t ę ż e ń  0 -2  m oll AcNH2/k g  wody. K o rz y s ta j ą c  z o trzym anych w a r tg -  
ś c i  AHm o b l i c z o n o  w zględną cząs tkow ą molową e n t a l p i ę  wody Lj
i  ace tam id u  Lo o ra z  aktywność wody a 1 i  w a r to ś c i  nadm iaru
w z g lę d n e j  c z ą s tk o w e j  molowej e n t r o p i i  wody A S ł badanych r o z ­
tw orów . Na p o d s ta w ie  a n a l i z y  z a le ż n o ś c i  wymienionych f u n k c j i  t e ­
rmodynamicznych od s t ę ż e n i a  i  te m p e r a tu ry  ro z tw o ru  wysnuto wnio­
s e k ,  ż e  a c e tam id  wprowadzony do wody powoduje n ie z n a c z n e  z a k łó ­
c e n i e  j e j  s t r u k t u r y .



Map/tH Bo^ł a u k , CteiaHHH TaHeBCKa-OcnHbCKa

T E? MO XHMHMECiGiE tf CCJIEHOBAHHH 
BOHHHX PACTBOPOB AUETAIMUA IIPH 2 5 - 7  0°C

ripoBe^eHO H3MepeHHH xenuioru p a c T B o p e m i*  AHm aueTaMiua b bohb 
npH 2 5 ° ,  4 0 ° ,  5 0 ° ,  6 0 °  h 70®C b HHTepBane KOHuenipauHu 0 - 2  m 
Ac-.<H2/K r ^ 9 .  H0.Kb3y.scb aHaHeHHHMH AHm paoćHHTano: O T H O c s i T e j i b -  
nyio napanaj!bayx) MOJiHJibHyw DHTajitrmio o f ion x  k o m h o h c h to b  p a c T B o p a ,  
aK TUBHOO TŁ BOĄal K£ H 3 6 U T  OHHyiO OTHOCHTeJIbHyiO l i a p u H a j I b H y »  MCWIfUIbHyiO 
aHTponuK) BOĄa As, HcanenoBaHMx p aoT B opoB . Ha ocHOBe aHajiH3a  3 a -  
BHCHMOCTH ynO M H H yTN X  TepMOj;HKaMM>łeCKHX ły H K I lH H  OT K O H q e H T p a U H H  H 
T e M n e p a y y p t j  p a o T B o p a  c ą e j i a H  b h b o a ,  s t o  a « e T a M H .n  c j i a 6 o  p a a p y s o a e T  
crp y x ry p y  bojju.


