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THE INFLULNCE OF THL SPECIFIC SUkFACE AHEA OF 

kDSOI3BLNT UPON THD OPTIMIZATION OF THE PROCESS 

OF USOWTION THIN-LAYER CHkOP'IATOGRAPHY 

J.K.ROiYL0,  1.MALINOWSKA and M.POWIEWAi: 

I n s t i t u t e  of Chemistry , M .Curie- SWodowska Univers i ty  
20-031 Lublin,  POLAND 

ABSTRACT 

An important a s p e c t  of t h e  i n f l u e n c e  of s p e c i f i c  sur face  
a r e a  of adsorbent  on % v a l u e s  of  substances obta ined  i n  
t h e  process  of adsorp t ion  t h i n - l a y e r  chromatography has 
been presented i n  t h e  paper. The experiments have been con- 
ducted with f o u r  adsorbents ,  each having d i f f e r e n t  s p e c i f i c  
s u r f a c e  area, t h a t  is, from 50 t o  500 m /g and with the use  
o f  mixed binary so lvent  mobile phases of benzene-al iphat ic  
a lcohol  type. I t  has  been proved t h a t  v a l u e s  of  i n v e s t i -  
ga ted  substances of group B change pegulary according t o  
t h e  s p e c i f i c  s u r f a c e  area of adsorbent  f o r  i n d i v i d u a l  con- 
c e n t r a t i o n s  of mobile phase. l h e  r e l a t i o n s h i p  may be des-  
c r i b e d  by means of square t r inominal .  The parameters  of  
t r inominal  may be tabula ted  and t h e  d i f f e r e n t i a t i o n  of t h e  
parameters f o r  p a r t i c u l a r  substances i s  observable  a t  t h e  
same time. The r e l a t i o n s h i p  i n  ques t ion  may be u t i l i z e d  t o  
c a l c u l a t e  % v a l u e s  of s tud ied  substances on any adsorbent  
w i t h  known s p e c i f i c  sur face  a rea .  
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2698 ROZY)!O, MALINOWSKA, AND PONIEWAZ 

INTRODUCTION 

I n  chromatographic i n v e s t i g a t i o n s  g r e a t  a t t e n t i o n  is 

paid t o  adsorbents  with d i f f e r e n t  sur face  s t r u c t u r e ,  in 

t h e i r  monographs Geiss ( I )  and Snyder (2)  denoted much 

a t t e n t i o n  t o  t h e  importance of microporous s t r u c t u r e  of  

adsorbent  i n  t h e  process  of t h i n - l a y e r  chromatography. 

The i n t e r e s t  i n  t h e  role of s p e c i f i c  sur fabe .a rea  of  

adsorbent  i n  th in- layer  chromatography i s  still c u r r e n t  

due t o  the  i n c r e a s i n g  importance of  t h i s  method as a p i l o t  

technique f o r  determihing t h e  optimum mixture s e p a r a t i o n  

condi t ions  on a n a l i t i c a l  and p r e p a r a t i v e  scale (3 - 7). 

The previously observed l i n e a r  r e l a t i o n s h i p s  of t h e  d i f -  

fe rence  of % values  of substances for pure components of 

mixed binary s o l v e n t s  mobile phases from t h e  s p e c i f i c  sur- 

face area of adsorbents  are n o t  t o  convenient t o  use i n  t h e  

r o u t i n e  process of op t imiza t ion  o f  separa t ion  condi t ions .  

I n  t h e  present  paper  an  a n a l y s i s  of r e l a t i o n s h i p s  between 

% values  of substances and s p e c i f i c  sur face  a r e a  of adsor- 

b e n t  with t h e  preserva t ion  of equal  concent ra t ions  of mobile 

phase on adsorbents  with d i f f e r e n t  s i z e  of s p e c i f i c  sur face  

a r e a  has been made. 

MATERIALS AND MiTHODS 

I n  o r d e r  t o  so lve  the  problem i n  ques t ion  t h e  measurements 

of % (%) values  of model substances have been made by means 

of t h e  method appl ied  i n  adsorp t ion  t h i n - l a y e r  chromatogra - 
phy. S i l i c a  gel f-my Merck (7) w i t h  d i f f e r e n t  s p e c i f i c  sur- 
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S P E C I F I C  SURFACE AREA OF ADSORBENT 2699 

face  area ( s )  have been used IsGadsorbent, t h a t  is, 500;  

400; 150 and 50 m /g. Polycyclic compounds, t h e  molecules 

o f  which contained heteroatoms have been used aschromatogra- 

phed substances. A l l  s tudied substances under experiment 

showed electrodonor proper t ies  and constant d ipole  moment. 

The chromatografphed substances were: 

2 

Sub s tances  

phenol 

ac r id ine  

qminoline 

6-methyl quinol i n e  
7-methylquinoline 

8-methylquinoline 

Pimentel and PicClellan 
c l a s s i f i c a t i o n  (8  ) 

AB 

B 

B 

B 

B 

B 

As mobile phases were used binary mixtures of N(B)-AB 

type solvents,  t h a t  is, benzene-methanol, benzene-ethanol 

and benzene-propanol . 
The way i n  which the chromatographic process w a s  con- 

ducted and the  v i sua l i za t ion  o f  t he  substances under inves- 

t i g a t i o n s  have been presented i n  many e a r l i e r  publ ica t ions  

(9-12). The r e s u l t s  of t he  experiments performed have given 

i n  a form of diagrams of % values  according t o  the  s i z e  

of spec i f i c  surface area of adsorbent  v s  % (Figs .  1-4) 

RESULTS AND DISCUSSION 

Molecular i n t e rac t ions  i n  chromatographic process are 

o f  very complex nature.  I t  i s  known that % values  of chro- 
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FIGURE 1. Linear relationship -f s for nonactive chromatographic 
substances. Mobile %- p ase: methylcycloheksane-benzene. 
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FIGURE 2. Relationship %5f s for active solutes. 
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FIGURE 3. Relationship s f o r  active solutes. Mobile phase: 
benzene-ethano 
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FIGURE 4 .  Relationship s=f s f o r  active solutes. Mobile phase: 
benzene-propanol. 
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2702 ROZYJ!,O, MALINOWSKA, AND PONIEWAZ 

matographed substances depend upon the  kind of invest igated 

substances, property of solvents  cons t i t u t ing  mobile phase 

and property of adsorbent. I n  the paper an a t t e n t i o n  has 

been paid t o  the s i z e  of spec i f i c  surface a rea  o f  adsorbents 

and t o  I$, values of chromatographed substances which a r e  

connected with them. I n  e a r l i e r  works (13) there  has been 

discussed a problem of re la t ionships  between I$, values of 

chromatographed substances and the s p e c i f i c  surface area of 

adsorbent f o r  substances which exhib i t  n e i t h e r  e l e c t  rodono r 

nor e lectroacccptor  proper i tes  (class 11 ) and do not  posses 

s ign i f i can t  dipole moment. I n  the case of such substances i n  

systems of benzene-hydrocarbon ( c l a s s  h-N ) and benzene alco- 

hol ( c l a s s  N B - AB 

l u e s  o f  these' substances i n  these mobile phase i n  given as 

types). The r e l a t ionsh ip  between % va- 

% = a s + b  1 

Values f o r  a and b a r e  chosen i n  a numerical way. In  the  

paper we deal  w i t h  the  re la t ionship  between % values and 

the  spec i f i c  surfaoe a rea  of adsorbent f o r  substances ha- 

ving electrodonor proper t ies  and belonging t o  groups A and 

AB according to  Piuentel  and McClellan. I n  this case diagrams 

vs s a r e  not s t r a i g h t  l i n e s  but they have the shape of 

parabola. This re la t ionship  I s  given as: 

% = as2 + bs + c 2 

Graphical re la t ionships  of I$,, vs s have been shown i n  

Figs. 2-4. The parameters a,b and c of equation 2 depend 

upon the kind of chromatographed substance and applied 
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SPECIFIC SURFACE AREA OF ADSORBENT 2703 

mobile phase. For each chromatographed substance t h e r e  

have been c a l c u l a t e d  and dabulated t h e  v a l u e s  of  parame- 

t e r s  a , b  and c according t o  equat ion 2 f o r  i n d i v i d u a l  mo- 

b i l e  phase compositions. The parameters nave been presented  

i n  Tab. 1-111. Parameter a denotes s p e c i f i c  molecular i n t e r -  

a c t i o n s  within chromatographic system. C e r t a i n  r e g u l a r i t i e s  

may be observed i n  systems under i n v e s t i g a t i o n s .  The s l i g L  

h e s t  d i f f e r e n c e s  between parameters a f o r  i n d i v i d u a l  sub- 

s t a n c e s  appear  toge ther  w i t h  g r e a t e r  concent ra t ions  of 

a lcohol  i n  mobile phase. For  quinol ine  and i t s  methyl de- 

r i v a t i v e s  t h e  va lues  o f  parameter a decrease  w i t h  t h e  i n c r e -  

ase of  molecular weight o f  a lcohol  which i s  a more a c t i v e  

component of mobile phase. I t  fo l lows  from t h e  d a t a  i n  

Tab. 1-111 t h a t  t h e  v a l u e s  of parameters a and b g r e a t l y  

depend upon t h e  s i z e  of t h e  molecular a r e a  o f  chromatogra- 

phed substances As and upon t h e  conf igura t ion  of  f r e e  e lec-  

t r o n s  wi th in  t h e  molecule of a given substance.  Though ac- 

r i u i n e  and quinol ine belong t o  t h e  sanle group of compounds 

according t o  Pirnentel and McClellan c l a s s i f i c a t i o n ,  w e  may 

c l e a r y  s e e  t h e  d i f f e r e n c e s  i n  t h e  v a l u e s  of t h e  above men- 

t ioned  parameters. I t  i s  caused by t h e  d i f f e r e n c e s  i n  con- 

f i g u r a t i o n s  of free e l e c t r o n s  wi th in  the  rnolecules of the 

compound i n  quest ion.  

The va lues  of parameters a and b are a l s o  g r e a t l y  d i f f e -  

r e n t  i n  t n e  case of qu inol ine  and i t s  methyl d e r i v a t i v e s .  

T h u g h  t h e  value of a d s o r p t i o n  energy of  methyl groyp on 

SiO 

of  f ree  e l e c t r o n s  i n  t h e  molecules o f  subs tances  under in-  

is n e a r l y  zero.  The d i f f e r e n c e s  i n  t h e  c o n f i g u r a t i o n  
2 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
6
:
4
9
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



. ,S
o

lu
te

 

N
 
4
 

0
 * 

vo
lu

m
e 

fr
a

c
ti

o
n

 o
f 

m
et

ha
no

l 

0 
0

0
. 

0
 .I

 
0
 -

3
 

0
 -
5 

0
 07

 
0 
09
 

7 
.o 

4 
v

a
lu

e
s 

o
f 

P
ar

am
et

er
 a

x1
0 

ph
en

ol
 

a
c

ri
d

in
e

 
q

u
in

o
li

n
e 

6
-m

et
h

y
lq

u
in

o
li

n
e 

7
-m

et
h

y
lq

u
in

o
li

n
e 

8
-m

et
h

y
lq

u
in

o
li

n
e 

ph
en

ol
 

a
c

ri
d

in
e

 
q

u
i n

o1
 i n

e 
6-

m
e 

th
y

1
 q
u

in
o

l i
n

e
 

7
-m

et
h

y
lq

u
in

o
li

n
e 

8-
m

et
hy

l q
u

i n
o1

 in
e

 

0.
02

5 
0.

01
7 

0.
01

2 
0.

00
5 

0.
02

0 
0.

01
9 

0.
01

9 
0.

05
2 

0.
00

6 
0.

01
4 

0.
01

0 
0.

01
0 

0,
01

3 
0.

01
3 

0.
03

2 
0.

00
4 

0.
01

7 
0.

02
1 

0.
02

5 
0.

02
2 

0.
02

2 
0
 .O

O
j 

0
.0

0
8
 

0
 -
01
 1
 

0
 -0

13
 

0
 -0

22
 

0.
02

1 
0,

01
9 

0.
02

3 
0

 -0
16

 
0
 -0

2
3

 
0 

-0
24

 
0
 -0

34
 

0
 -0

36
 

0
 -
02
3 

0
 -
02
5 

0
 -0

21
 

0
 -0

22
 

0
 -0

20
 

0.
02

8 
0
 -
03
2 

0
 .0

37
 

ph
en

ol
 

a
c

ri
d

in
e

 
q

u
in

o
l i

n
e

 
6-

m
et

hy
l q

u
in

o
l i

n
e

 
7

-m
et

h
y

lq
u

in
o

li
n

e 
8

-m
et

h
y

lq
u

in
o

li
n

e 

I 
v

al
u

es
 o

f 
p

ar
am

et
er

 b
 

C
Io

10
O

 
0.

05
7 

0.
05

2 
0.

05
5 

0
.0

0
0
 

0.
00

4 
0.

00
1 

-0
,0

8
3
 

0,
06

6 
0.

02
4 

0.
02

0 
0.
02
0 

-0
.0

03
 

0.
00
3 

0.
09

1 
0.

06
5 

0.
04

6 
0.

02
3 

-0
.0

24
 

-0
.0

19
 

-0
.0

14
 

0.
01

6 
0.

02
9 

-0
.0

14
 

0.
00

4 
-0

.0
58

 
-0

.0
74

 
-0

.0
17

 
0.

01
0 

0.
01

8 
0.

01
8 

-0
.0

15
 

-0
.0

37
 

-0
.0

65
 

-0
.0

93
 

-0
.0

22
 

0.
10

0 
0.

01
7 

0,
01

1 
-0

.0
25

 
-0

.0
21

 
-0

.0
21

 

v
al

u
es

 o
f 

p
ar

am
et

er
 c

 

0.
12

0 
-0

.5
00

 
-0

.7
30

 
-0
,8
40
 

-0
.8

gO
 

,-
0
.8

8
0
 

-0
.8

80
 

0.
61

0 
-0

.5
30

 
-0

,7
30

 
-0

.7
50

 
-0

.7
20

 
-0

.6
50

 
-0

.6
40

 
0.

91
0 

-0
 -

41
0 

-0
 0

85
0 

-0
 -

77
0 

-0
 0

80
0 

-0
 -

73
0 

-0
 o

70
0 

0.
98

0 
-0

.4
10

 
-0

,6
70

 
-0

.7
40

 
-0

.7
20

 
-0

,7
00

 
-0

,6
50

 
0.

94
0 

-0
.4

60
 

-0
.6

90
 

-0
.8

90
 

-0
.8

70
 

-0
.8

00
 

-0
.7
40
 

0 
-4

60
 

-0
 -

57
0 

-0
 -

74
0 

-0
.8

20
 

-0
 -

85
0 

-0
.7

90
 

-0
 -

74
0 

.. " 'd
 
0
 B R 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
6
:
4
9
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



T
ab

le
 I
1 

P
ar

am
et

er
s 

a,
b

 
an

d 
c 

(e
q

.2
).

 
M

ob
il

e 
ph

as
e:

 
b

en
te

n
e 

- e
th

an
o

l.
 

I p
h

en
o

l 
a

c
ri

d
in

e
 

q
u

in
o

li
n

e 
6

-m
et

h
y

lq
u

in
o

li
n

e 
7

-m
et

h
y

lq
u

in
o

li
n

e 
8

-m
et

h
y

lq
u

in
o

li
n

e 

p
h

en
o

l 
a

c
ri

d
in

e
 

u
in

o
li

n
e

 
2 -m

et
h

y
lq

u
in

o
li

n
e 

7
-m

et
h

y
lq

u
in

o
li

n
e 

8
-m

et
h

y
lq

u
in

o
li

n
e 

p
h

en
o

l 
a

c
ri

d
in

e
 

u
in

o
li

n
e

 
2

-m
et

h
y

lq
u

in
o

li
n

e 
7

-m
et

h
y

lq
u

in
o

li
n

e 
8

-m
et

h
y

lq
u

in
o

li
n

e 

% 2 m
 

v
al

u
es

 o
f 

p
ar

am
et

er
 a

 

0.
02

5 
0.

01
6 

0
.0

0
8
 

0.
01

1 
0.

01
2 

0.
02

0 
0.

02
3 

0.
05

2 
0.

00
2 

0.
00

8 
0.

01
1 

0.
01

9 
0.

02
3 

0.
02

4 
0.

03
2 

0.
01

9 
0.

00
4 

0.
01

2 
0.

01
0 

0.
00

4 
0.

00
8 

0.
00

3 
0.

00
9 

0.
00

7 
0 

.O
l3

 
0.

01
4 

0.
00

8 
0 
-0
12
 

0.
02

3 
0.

02
3 

0.
00

2 
0.

02
7 

0 
-0

30
 

0
 -0

30
 

0
 -0

1 3
 

0
 -0

25
 

0.
01

6 
0
 -0

14
 

0.
01

4 
0
 -0

17
 

0
,0

1
9

 
0

 -0
25

 
v

al
u

es
 o

f 
p

ar
am

et
er

 b
 

0.
10

0 
0.

04
8 

0.
05

3 
0.

00
6 

-0
.0

64
 

-0
.0

43
 

-0
.0

57
 

-0
.0

83
 

0.
04

7 
0.

03
2 

0.
01

1 
-0

.0
31

 
-0

.0
47

 
-0

.0
65

 
-0

.0
22

 
-0

.0
13

 
0.

05
4 

0.
01

2 
0.

01
9 

0.
06

4 
0.

05
1 

0.
09

1 
0.

02
7 

0
 -0

44
 

0.
01

5 
0.

00
7 

0
 -0

43
 

0 
-0

2
6

 
0
 -0

16
 

0.
00

2 
0
 -0

72
 

0
 -0

1 
3 

-0
.0

05
 

-0
.0

36
 

0.
01

 3
 

0.
01

0 
-0

 -
01

7 
-0

.0
03

 
-0

.0
06

 
-0

.0
26

 
-0

.0
21

 
-0

 -
06
5 

v
al

u
es

 o
f 

p
ar

am
et

er
 c

 
0.

12
0 

-0
.3

2d
 

-0
.5

70
 

-0
.6

50
 

-0
.6

40
 

-0
.6

00
 

-0
.5

30
 

0.
61

0 
-0

.3
20

 
-0

.6
20

 
-0

.7
10

 
-0

.6
70

 
-0

.5
80

 
-0

.4
90

 
0,

91
0 

-0
.1

70
 

-0
.5

20
 

-0
.6

40
 

-0
.6

20
 

-0
.6

00
 

-0
.5

80
 

0.
98

0 
-0

.2
60

 
-0

.6
00

 
-0

.7
10

 
-0

.6
60

 
-0

 -
60

0 
-0

 -
56

0 
0

 .N
O

 
-0

.2
10

 
-0

 .
55

0 
-0

 -
66
0 

-0
.6

60
 

-0
.6

20
 

-0
 3

5
0

 
0
 -4

60
 

-0
 -

32
0 

-0
 -

62
0 

-0
 -

70
0 

-0
 -

71
0 

-0
 -

62
0 

-0
.5

00
 

1 
t 

vo
lu

m
e 

fr
a

c
ti

o
n

 o
f 

et
h

an
o

l 
I 

I S
o

lu
te

 

0
 .o

 
0 

.I
 

0
 0

3 
0
 -

5
 

0.
7 

.o
 .9 

‘1
 00

 

r
 

H
 

c
)
 

m
 2 b m
 E P 0 r N
 

U
 

0
 

U
I 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
6
:
4
9
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



S
o

lu
te

 

13
 
4
 

0
 

Q
I 

i
 

vo
lu

m
e 

fr
a

c
ti

o
n

 o
f 

p
ro

p
an

o
l 

0
 .o 

0
 .I 

0
 -3

 
0
 -
5 

0
 -7

 
0
 .9
 

1.
0 

v
a

lu
e

s 
o

f 
pa

ra
m

et
er

; 
a 

p
h

en
o

l 
a 

c r
i d

in
e

 

2 -m
et

h
y

lq
u

in
o

li
n

e 
7

-m
et

h
y

lq
u

in
o

li
n

e 
8-

m
e 

th
y

1
 q
u

in
o

li
 ne

 

u
in

o
li

n
e

 

U.
10
0 

0.
01
4 

0.
00
2 

0.
00
1 

-o
eo

2'
 

0.
00
2 

0.
02
5 

-0
.0
83
 

O.
O?
? 

0.
01
7 

0.
00
0 

-0
.0
39
 

0.
02
5 

-0
.0
22
 

0.
06
2 

0.
02
7 

-0
.0
06
 

-0
.0

07
 

0.
04
5 

0.
05

7 
0.
09
1 

0.
02
2 

0.
03

0 
0.

03
8 

0.
07

4 
-0
.0
04
 

-0
.0
20
 

0.
01
6 

-0
.0
23
 

-0
.0
08
 

-0
.0
04
 

0.
01
9 

0.
01
8 

0.
03
1 

0.
01
0 

0.
00
1 

0.
01
5 

0.
01
2 

0.
05

7 
0.
09
4 

0.
01
3 

v
a

lu
e

s 
qf
 p

ar
am

et
er

 c
 

' 
0.
12
0 

-0
.3
60
 

-0
.6
10
 

-0
.7
60
 

-0
.7

60
 

-0
.7
20
 

-0
.6
90
 

0.
61
0 

-0
.1
80
 

-0
.5
60
 

-0
.7

20
 

-0
.7
20
 

-0
.6

30
 

-0
.5
50
 

0.
91
0 

-0
.2
10
 

-0
.4
60
 

-0
.5
80
 

-0
.5
30
 

-0
.5
00
 

-0
.4
40
 

0.
98

0 
-0
.0
60
 

-0
.4
60
 

-0
.5
50
 

-0
.5

70
 

-0
.4
50
 

-0
.4
00
 

0.
94
0 

-0
.1
40
 

-0
.4
20
 

-0
.5

40
 

-0
.5
00
 

-0
.5

00
 

-0
.5

60
 

0.
46
0 

-0
.2
60
 

-0
.6
40
 

-0
.7

0
0
 

-0
.7
20
 

-0
.6

70
 

-0
.6

50
 

0
 -
02
5 

0.
05
2 

0
 -
03
2 

o 
.0

03
 

o 
.0

03
 c 0 -025 0.

01
8 

0.
01
5 

0
.0

0
7
 

0.
01
2 

0.
01
1 

0.
01
5 

0.
00
9 

0.
01
0 

0.
02
2 

0.
01
7 

0.
01
7 

0.
01
2 

v
a

lu
e

s 
of

 

0.
01
6 

0.
01
7 

0
 00
19
 

0.
00

7 
0
 -
01
6 

0.
01
2 

pa
ra

m
c t

 e 
r 

0.
02
2 

0.
01
8 

0.
01
2 

0.
02

6 
0.

02
7 

0.
01
2 

0.
01
9 

0.
01
0 

0.
00
7 

0.
01
3 

0.
01
3 

0.
01
7 

0.
00
7 

0,
00
1 

0.
00
0 

0.
00
4 

0.
01
7 

0.
00
2 

b 

p
h

en
o

l 
ac

 ri
d

in
e

 
q

u
in

o
li

n
e

 
6

-m
et

h
y

lq
u

in
o

li
n

o
 

7
-m

et
h

y
lq

u
in

o
li

n
e 

8
-m

et
h

y
lq

u
in

o
li

n
e 

p
h

en
o

l 
a

c
ri

d
in

e
 

q
u

in
o

li
n

e
 

6-
m

e 
th

y
lq

u
in

o
li

n
e

 
7

-m
et

h
y

lq
u

in
o

li
n

e 
8

-r
n

et
h

y
lq

u
in

o
li

n
e 

3 0 " 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
6
:
4
9
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



SPECIFIC SURFACE AREA OF ADSORBENT 2707 

v e s t i g a t i o n s  are seen i n  t h e  va lues  of  t h e i r  d i p o l e  moments 

and t h a t  has  an  inf luence  on the d i f f e r e n t i a t i o n  of parame- 

t e r s  a and b of multinominal. 

The smaller i s  the molecule of a lcohol  which i s  a more 

a c t i v e  component of mobile phase the  smaller are t h e  d i f f e -  

rences  i n  t h e  va lues  of parameter a (from t h e  concent ra t ion  

(9, = 0.7 of volume f r a c t i o n )  . The r e g u l a r i t i e s  are most 

d i s t i n c l y  observed i n  t h e  case of benzene-methanol mobile 

phase. I t  i s  understood beoouse of t h e  f ac t  t h a t  mathanol 

i s  t h e  so lvent  of  t h e  g r e a t e s t  e l u t i o n  s t r e n g h t  among the 

s o l v e n t s  we used. For  benzene-propanol system t h e  r e l a t i o n -  

s h i p  i s  n o t  maintained due t o  the  s i g n i f i c a n t l y  lower e lu t ior .  

s t r e n g t h  of t h e  mobile phase. 

I n  t h e  i n v e s t i g a t e d  systems the smallest v a l u e s  of pa- 

rameter a appear  f o r  a c r i d i n e .  I t  i s  a l s o  seen that f o r  

phenol the va lues  of parameters a and b g r e a t l y  d i f f e r  

from t h e  value of t h e s e  parameters f o r  remaining s o l u t e s .  

I t  may be explained by the d i f f e r e n t  a b i l i t y  of  phenol 

t o  make hydrogen bonds w i t h  t h e  remaining substances of  

group B. 

The va lues  of parameter c denote molecular i n t e r a c -  

t i o n s  a t - s p e c i f i c  s u r f a c e  area of adsorbent  equal  t o  0 

( s=O) i n  a given chromatographic system, t h a t  i s ,  t h e  in- 

t e r a c t i o n s  of t h e  type: chromatographed substance 

- component 1111' of  mobile phase (MI) and chromatographed 

substance IS1) - component "2" of mobile phase ( M2) . 
I n  a g r a p h i c a l  form, t h e  i n t e r a c t i o n s  may be shown as 

fo l lows  : 
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The values  of parameter c change with the  composition o f  

mobile phase due t o  the f a c t  t h a t  systems we inves t iga ted  

a r e  non-ideal. The diagrams of r e l a t ionsh ips  c vs  vl 
correspond i n  t h e i r  shapes t o  re la t ionships  R,,, v s  y l ;  
but the  values of parameter c a re  i n  each case lowre then 

the corresponding % values.  

I n  table I V  there  have been shown R,,, values  f o r  chosen 

chromatographed substances obtained experimentally and 

ca lcu la ted  from equation 2 .  A s  i t  i s  seen from the  given 

data  there  e x i s t s  s a t i s f ac to ry  agreement between theore t i -  

c a l  and experimental data .  The connection of t he  values  of  

parameter a ,b  and c wi th  physico-chemical q u a n t i t i e s  being 

c h a r a c t e r i s t i c  of chromatographic system w i l l  allow us  t o  

avoid the  s e r i e s  of t i r i n g  experimental measurements and 

t o  obtained g rea t e r  un ive r sa l i t y  of chromatographic data. 
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