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8423 6 Bra t islava, Czechoslovakia 
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ABSTRACT 

I t  i s  shown tha t  pressure a f f e c t s  the ex ten t  o f  
p r e f e r e n t i a l  so rp t i on  o f  mixed e luen t  components on 
the surface o f  GPC column packing. I n  some systems, 
t h i s  may r e s u l t  i n  base l i n e  pe r tu rba t i ons  and 

a lso  i n  changes o f  s ize,  shape and p o s i t i o n  
o f  ss samp ib l x  e peaks when pressure i s  changed w i t h i n  column 
e i t h e r  due t o  v a r i a t i o n  i n  the f l ow  r a t e  o r  as a re- 
s u l t  o f  p a r t i a l  b lock ing  o f  column end f i t t i n g s  and 
connecting c a p i l l a r i e s .  The descr ibed phenomenon cou ld  
lead t o  erroneus GPC resu l t s .  O n  the o ther  hand, i t  
may he lp  t o  exp la in  some unexpected and a r t i f i c i a l  
r e s u l t s  obtained i n  GFC separat ions w i t h  mixed eluents.  
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INTRODUCTION 

MACKO, CHALANYOVA, AND BEREK 

For s e v e r a l  reasons, two- and multicomponent 

so lvents  are s y s t e m a t i c a l l y  a p p l i e d  as e l u e n t s  i n  g e l  

permeation chromatography (GPC) ( 1 ) .  Mixed e l u e n t s  

a re  used o f t e n  used a l s o  unwantedly i f  the s o l v e n t s  

conta in  i m p u r i t i e s  such a s  water i n  te t rahydro furan  

(2,3). Var ious secondary e f f e c t s  may accompany GFC 

w i t h  mixed e luents .  T y p i c a l l y ,  the e l u t i o n  volumes 

are  s h i f t e d  due t o  bo th  the changes i n  dimensions o f  

macromolecules and the p r e f e r e n t i a l  s o r p t i o n  o f  one 

e l u e n t  component on the a c t i v e  column pack ing sur face 

(3,4). Simultaneously, e x t r a  peaks (vacancy o r  s o l v e n t  

peaks) appear on chromatograms a t  h i g h  e l u t i o n  volumes 

brought about by p r e f e r e n t i a l  s o l v a t i o n  o f  sample mo- 

l e c u l e s  i n  mixed e l u e n t s  and by displacement e f f e c t s  

(1,3,5,6). 

I n  t h i s  paper, we d iscuss o t h e r  group o f  appa- 

r e n t  a r t i f a c t s  i n  GFC w i t h  mlxed e luents ,  namely the 

base l i n e  p e r t u r b a t i o n s  and changes i n  sample peak 

c h a r a c t e r i s t i c s  induced by pressure (and f l o w  r a t e )  

v a r i a t i o n s  i n  chromatographic system. 

EXPERIMENTAL 

The assembly accord ing t o  Fig.  1 was composed 

o f  a pump (Model FR-30, Knauer, Bad Homburg, FRG), 
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PREFERENTIAL SORPTION WITHIN COLUMN PACKING 1125 

FIGURE 1 Scheme o f  the LC assembly: E = e l u e n t  
conta iner ;  P I pump; G = pressure gauge; C P column; 
V = v a l v e  i n  p o s i t i o n  
c a p i l l a r y ;  R I  I detector ;  F I vaste.  

(-) and b (- - -  ); CA P 

a pressure gauge w i t h  the overpressure l i m i t a t i o n  

( I n s t i t u t e  f o r  Chemical Processes Fundamentals, 

Czechoslovak Academy o f  Sciences, Prague, Czechoslova- 

k i a )  s t a i n l e s s  s t e e l  column 250 x 0.6 o r  100 x 0.6 mm 

I. 0. (Laboratory  Instruments,  Prague, Czechoslovakia),  

6-por t  3-way va lve  (Spectra-Physics, Santa Clara,  CA, 

U S A )  and r e f r a c t o m e t r i c  d e t e c t o r  (Model RIDK 101, La- 

b o r a t o r y  Instruments,  Prague, Czechoslovakia). \"hen 

s w i t c h i n g  the va lve  V from p o s i t i o n  g t o  b, c a p i l l a r y  

CA (50 m x 0.25 mm I, D.) was i n s e r t e d  between the 

column and de tec tor .  

The column was packed a l t e r n a t i v e l y  e i t h e r  by s i -  

l i c a  g e l  CH-70 o r  by oc tadecy l  s i l i c a  g e l  S i l i p o r  CI8 

( b o t h  Lachema, Brno, Czechoslovakia) o r  by s i l i c a  g e l  
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1126 MACKO, CHALANYOVA, AND BEREK 

Separon S I  VSK (Laboratory Instruments, Prague, Cze- 

choslovakia) o r  by s i l i c a  g e l  S i l p e a r l  (Glass Works 

Kaval ier ,  Votice, Czechoslovakia). 

Eluent was e i t h e r  the  azeotrop ic  mix ture benze- 

nefmethanol prepared by d i s t i l l a t i o n  a t  atmospheric 

pressure o r  mixtures te t rahydrofuran (THF)/water, 

chloroform/tetrachloromethane and 2-propanol / la2-di-  

chloroethane w i t h  var ious compositions, prepared by 

mixing s ing le  components. THF was p u r i f i e d  according t o  

(2). Water was t reated w i t h  KMn04 and twice d i s t i l l e d  

from glass. O the r  so lvents  were used w i thout  p u r i f i c a -  

t ion .  A l l  organic so lvents  o f  a n a l y t i c a l  grade were 

purchaaed from Lacheae, Brno, Czechoslovakia. 

The experiments were done a t  room temperature. 

RESULTS AND DISCUSSION 

Base Line Per turbat ions 

I n  the ma jo r i t y  o f  GPC measurements, d i f f e r e n -  

t i a l  refractometer is used as detector .  Inherent ly ,  

i t s  response depends on temperature and pressure (7, 

8). I n  o ther  words, any sudden change o f  temperature, 

pressure o r  e l u t i o n  r a t e  in the GPC system produces 

unavoidably some base l i n e  per turbat ion.  The GFC 

system conta in ing mixed e luents  are. however. someti- 

mes extremely sens i t i ve  t o  smal l  changes i n  operat io-  
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PREFERENTIAL SORPTION WITHIN COLUMN PACKING 1127 

n a l  parameters and an a d d i t i o n a l  explanat ion must be 

looked f o r ,  e. g. the pressure dependence o f  prefe-  

r e n t i a l  sorp t ion  o f  e luent  components on the column 

packing surface ( 9  - 12). 

We tested the in f luence o f  pressure v a r i a t i o n s  

on the base l i n e  s t a b i l i t y  i n  severa l  packing - e luent  

systems by means o f  the assembly descr ibed i n  the  

exper imental  par t .  When va lve  V i s  switched, pressure 

is  suddenly changed w i t h i n  column C; however, pressu- 

re  w i t h i n  the measuring c e l l  o f  d i f f e r e n t i a l  r e f r a -  

ctometer remains constant and the e l u t i o n  r a t e  va r ia -  

t i o n s  are very emal l  i f  the pumping system works 

p rec i se l y  enough and the shor t  volume pulse due t o  the 

compress ib i l i t y  o f  e luents  can be neglected. 

The t y p i c a l  examples o f  de tec tor  responses t o  

the swi tch ing  va lve V are shown i n  Figs. 2 - 6, 8 .  The 

change o f  pressure w i t h i n  the column produces a pro- 

nounced base l i n e  pe r tu rba t i on  o f  t y p i c a l  shape. The 

process is  f a i r l y  reve rs ib le  i n  almost a l l  systems 

studied. This means tha t  i f  an increase i n  pressure 

b r ings  about a pe r tu rba t i on  w i t h  p o s i t i v e  s ign  o f  the 

de tec tor  response, the fo l l ow ing  pressure drop due t o  

swi tch ing the va lve V from p o s i t i o n  t o  g r e s u l t s  i n  

the m i r r o r  image pe r tu rba t i on  w i t h  the negat ive s ign  

(Figs.  2 - 5, 8 ) .  Simultaneously, the process is f u l l y  

repeatable i n  most o f  the systems stud ied,  i. 8 .  the 
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FIGURE 2 Example o f  t he  base l i n e  p e r t u r b a t i o n s .  
Column: S i l i c a  g e l  CH-70, 70-200 pmt 25x0.6 cm I.D. 
E luent :  THF/water, 8O/2Ot v/v. 
Pressure change: 10.4 MPa. 
E l u t i o n  r a t e :  1.1 ml/min. 
De tec to r  s e n s i t i v i t y  : 32x. 
Symbols: A - I n  t h i s  moment v a l v e  V was swi tched from 

p o s i t i o n  t o  g,. 
B - Valve V was swi tched from p o s i t i o n  p t o  k. 
t - E l u t i o n  t ime. 
Vt- Volume o f  l i q u i d  w i t h i n  column C. 

VCA - Volume o f  c a p i l l a r y  CA. 
The e i g n  o f  the d e t e c t o r  response f a r  the exceee 
of  p a r t i c u l a r  e l u e n t  components i s  shown i n  the f i g u r e .  

THF A 

water s 
FIGURE 3 Example of  the base l i n e  p r e  tu rba  t i ons .  
Column: S i l i p o r  C18, 125-150 pm, 2 5 ~ 0 . 6  cm I.D. 
E luent :  MF/water,  80/20, v/v. 
Pressure change: 10.2 MPa. 
E l u t i o n  r a t e :  1.4 ml/min. 
De tec to r  s e n s i t i v i t y :  32x. 
Symbols as i n  Fig.  2. 
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PREFERENTIAL SORPTION WITHIN COLUMN PACKING 1129 

“‘“FLR I,-- - - -  

methanol 

FIGURE 4 Example o f  the bese line per tu rba t ions .  
Column: S i l i c a  g e l  CH-70, 70-200 pm, 25x0.6 cm I.D. 
Eluent:  Benzene/methanol, azeotropic mixture.  
Pressure change; 5.3 MPa. 
E l u t i o n  ra te :  1.0 m l / m i n .  
Detector s e n s i t i v i t y  : 32x. 
Symbols as i n  Fig. 2. 

FIGURE 5 Example o f  the base l i n e  per tu rba t ions .  
Column: S i l i p o r  C , 125-150 pm, 25x0.6 cm I.D. 
Eluent : Benzene/m&fhanol, azeotropic mixture.  
Pressure change: 12.3 MPa. 
E l u t i o n  ra te :  2.1 ml/min. 
De tec t o r  sensi  t i v i  t y  : 32x. 
Symbols as i n  Fig. 2. 
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1130 MACKO, CHALANYOVA, AND BEREK 

CCI, s-. 
CHC$ 

h R  

FIGURE 6 Example o f  the base l i n e  per turbat ions.  
Column: S i l p e a r l ,  6 pm, 10x0.6 cm I.D. 
Eluent:  Chloroform/tetrachloromethane, 4.5/95.5, v/v. 
Pressure change: 5.5 MPa. 
E l u t i o n  ra te :  1.0 m l / m i n .  
Detector s e n s i t i v i t y :  32x. 
Symbols as i n  F i g .  2. 

m u l t i p l e  switching the va lve V produced the same re- 

su l ts .  The base l i n e  per tu rba t ions  appear i n  the f o r m  

o f  zones w i t h  widths corresponding t o  the t o t a l  vo lu-  

me of l i q u i d  w i t h i n  column V,. The only  except ion 

from the above r u l e s  present mixed e luents  CHC13 p l u s  

CC14, where the r e v e r s i b i l i t y  and r e p e a t a b i l i t y  o f  

base l i n e  perturbat ionswere no t  per fec t .  Simultane- 

ously, i n  t h i s  caee the w id th  o f  zonee depended on 

the r e l a t i v e  concentrat ion o f  e luent  components being 

o f ten  l a r g e r  than V t  (Fig. 6). 

If pressure i e  increased i n  the syetem i. e. 

if c a p i l l a r y  CA is i nse r ted  i n t o  the e luent  path, the 

base l i n e  per tu rba t ions  appear w i t h  a delay correspon- 

d ing t o  the volume o f  c a p i l l a r y  CA ( c f .  Figs. 2 - 8). 
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PREFERENTIAL SORPTION WITHIN COLUMN PACKING 1131  

The base l i n e  p e r t u r b a t i o n s  d i d  n o t  g e n e r a l l y  

appear i f  the column was s u b s t i t u t e d  by another  

c a p i l l a r y  w i t h  s i m i l a r  f l o w  r e s i s t a n c e  as column. The 

base l i n e  p e r t u r b a t i o n s  were e i t h e r  ve ry  s m a l l  o r  n o t  

observed a t  a l l  if s i n g l e  l i q u i d s  were pumped through 

columns under otherwise i d e n t i c a l  exper imen ta l  

cond i t i ons .  

We can conclude t h a t  the observed base l i n e  

p e r t u r b a t i o n s  a re  caused e x c l u s i v e l y  by the processes 

t a k i n g  p lace  w i t h i n  the column and i n d i c a t e  the l o c a l  

changes i n  the composi t ion o f  mixed e l u e n t .  That i s  

why we c a l l  them "eigenzones" (10). 

The changes o f  pressure i n  a column may also be 

generated by changing the e l u e n t  f l o w  r a t e .  An example 

o f  eigenzones produced i n  t h i s  way i s  shown i n  F ig .  7. 

Of course, the shape o f  eigenzones i s  i n  t h i s  case 

more o r  l e s s  i n f l u e n c e d  a l s o  by changing the f l o w  r a t e  

w i t h i n  the measuring c e l l  o f  the d e t e c t o r .  

The exp lana t ion  o f  the above r e s u l t s  i s  as  

f o l l o w s :  The b i n a r y  i n t e r a c t i o n s  i n  the  mult icomponent 

systems a re  u s u a l l y  asymet r i ca l .  T h i s  r e s u l t s  i n  the 

well-known phenomena l i k e  p r e f e r e n t i a l  s o l v a t i o n  

of  s o l u t e  molecules i n  mixed s o l v e n t s  o r  a d s o r p t i o n  o f  

s o l u t e  molecules from d i l u t e  s o l u t i o n s  and p r e f e r e n t i a l  

s o r p t i o n  o f  one componentof mixed l i q u i d s  on the  s o l i d  

sur face.  The e x t e n t  o f  p r e f e r e n t i a l  s o r p t i o n  depends 
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1132 MACKO, CHALANYOVA, AND BEREK 

I ,  

benzene 

kt 
met hono I 

FIGURE 7 Example of the eigenzones generated by 
sudden change o f  e luent  f l o w  ra te .  
Column: Separon SI VSK, 8-12 pm, 25x0.6 cm I.D. 
Eluent : Benzene/methanol, azeotropic mixture.  
Pressure change: 9.3 MPa. 
E l u t i o n  ra te :  0.3 m l / m i n  o r  1.8 m l / m i n .  
Detector s e n s i t i v i t y :  32x. 
Symbols as i n  Fig. 2. 

on temperature and, as haa been found recent ly ,  a l so  

on pressure (9  - 12). Any change o f  temperature o r  

pressure wi th in  GPC column f lushed w i t h  mixed e luent  

may thus cause a change o f  the composition o f  the li- 

quid sorbed i n  the domain o f  column packing, and, con- 

sequently, a l so  the change i n  the composition o f  t h e  

mobile phase i n  the i n t e r s t i t i a l  volume. The l a t t e r  

i s  obeerved i n  the column e f f l u e n t  by means o f  d i f f e -  

r e n t i a l  refractometer as a base l i n e  per tu rba t ion ,  

eigenzone. 

This  hypothesis a l so  may be app l ied  t o  the 

observations publ ished by Aubert and T i r r e l l  (13,14) 

and by Basedow e t  a1.(15);  
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PREFERENTIAL SORPTION WITHIN COLUMN PACKING 1133 

Aubert and T i r r e l l  (13,14) reported the 

appearance o f  base l i n e  per tu rba t ions ,  when the f l o w  

r a t e  o f  polystyrene ( P S )  s o l u t i o n  i n  THF pumped 

through s i l a n i z e d  s i l i c a  g e l  packings suddenly chan- 

ged. They observed the base l i n e  per tu rba t ions  w i t h  

a UV photometer. The s ign  o f  per tu rba t ions  depended 

on the s ign  o f  the e l u t i o n  r a t e  changes: The pe r tu r -  

bat ions were p o s i t i v e  i f  e l u t i o n  r a t e  decreased w h i l e  

the negat ive de tec tor  response was observed i f  e lu-  

t i o n  r a t e  increased. The he igh t  o f  base l i n e  per turba-  

t i ons  depended on the pore s i ze  o f  s i l i c a  g e l  as w e l l  

as on the r e l a t i v e  molecular mass o f  PS (M). The w id th  

o f  base l i n e  per turbat ions,  i. e. the amount of  e luent  

necessary t o  r e a t t a i n  the i n i t i a l  base l i n e ,  was f o r  

a g iven column independent o f  M and corresponded 

approximately t o  the volume o f  e luent  w i t h i n  column. 

Basedow e t  a1.(15) found a s i m i l a r  e f f e c t  as 

a consequence o f  stepwise f l ow  r a t e  changes o f  aque- 

ous so lu t i ons  o f  sucrose o r  dextran (9- 38 000 g/mol) 

pumped through a column packed e i t h e r  by nonporous 

glass o r  by porous glass sorbent CPG. The w id th  o f  

base l i n e  per tu rba t ions  c a l l e d  "storage e f f e c t "  was 

roughly equal  t o  the volume o f  the l i q u i d  i n  column. 

I n  our opinion, the r e s u l t s  by both Aubert and 

T i r r e l l  (13,14) and Basedow e t  a1.(15) can a l so  be 

explained by the e f f e c t  o f  pressure on the ex ten t  o f  
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1134 MACKO, CHALANYOVA, AND BEREK 

p r e f e r e n t i a l  so rp t i on  i n  p a r t i c u l a r  system. The data 

by Aubert and T i r r e l l  i n d i c a t e  t h a t  an increase o f  

pressure due t o  increased f low r a t e  leads t o  

a decrease of the amount o f  PS adsorbed from THF on 

s i l i c a  g e l  wh i le  i n  the case o f  the system s tud ied  by 

Basedow e t  a l .  the amount o f  sucrose o r  dextran adsor- 

bed on the surface o f  porous g lass from water 

increased w i t h  r i s i n g  pressure. I n  the system studied 

by Aubert and T i r r e l l  (13,14), however, the observed 

e f f e c t s  nay be in f luenced by poss ib le  presence o f  wa- 

t e r  i n  e luent  (2,3). I n  the above experiments, t he  

pressure changes may a c t  e i t h e r  d i r e c t l y  v i a  t h e i r  

in f luence on d i s t r i b u t i o n  c o e f f i c i e n t s  o f  so lu tes  o r  

i n d i r e c t l y  v i a  induced temperature v a r i a t i o n s  (10). 

E l u t i o n  Volume Chanaes 

I t  is  now genera l ly  accepted tha t  i n  the r e a l  

GPC  system^, the e l u t i o n  volumes o f  polymers can be 

a f fec ted  by var ious secondary separat ion mechanism 

(1). To the most important secondary separat ion mecha- 

nism belong adsorpt ion,  p a r t i t i o n  and incompab i l i t y  

c o n t r o l l e d  by the i n t e r a c t i o n s  between so lute,  e luent  

and gel. When working w i t h  a c t i v e  column packings 

such ae s i l i c a  g e l  and w i t h  mixed eluents,  the reten- 

t i o n  o f  so lu te molecules i s  f a i r l y  in f luenced by the 

composition o f  the quas is ta t ionary  surface l a y e r  o f  
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PREFERENTIAL SORPTION WITHIN COLUMN PACKING 1135 

e luent  molecules on the i nne r  surface o f  column 

packing even i f  the s t e r i c  mechanism p r e v a i l s  (4) .  

B e l e n k i i  e t  e l .  (16) showed tha t  even smal l  

changes i n  mixed e luent  composition may lead t o  the  

t o t a l  change o f  separat ion mechanism f r o m  s i ze  exclu- 

s ion  t o  adsorpt ion mode. I n  other  words, the ex ten t  

o f  p r e f e r e n t i a l  sorp t ion  o f  the  column packing may 

govern the re ten t i on  mechanism. 

Recently, Nefedov and thmakina (17) found tha t  

the change o f  pressure i n  the system: porous g lass  - 
mixed e luent  (CC14 p l u s  4.5 v o l .  % CHC13) s t rong ly  

in f luenced e l u t i o n  volumes o f  polystyrenes. The 

adsorpt ion mechanism o f  separat ion p reva i l ed  a t  atmo- 

spher ic pressure and the e l u t i o n  volumes o f  po lys ty re-  

nes increased w i t h  t h e i r  inc reas ing  r e l a t i v e  molecular 

mass. On the o t h e r  hand, eeparat ion according t o  the  

r e l a t i v e  molecular mass was observed i n  the same co- 

lumn system a t  pressure 12.5 bar  end, f i n a l l y ,  t y p i c a l  

s ize  exc lus ion mechanism dominated a t  200 bar. 

Nefedov and Zhmakina (17) reported tha t  the r e s u l t i n g  

separat ion mechanism i n  the above system wae extremely 

sens i t i ve  t o  the composition o f  the mixed e luen t  CC14 

p l u s  CHC13: When increas ing the amount o f  CHC13 from 

4.6 t o  6 vo l .  %, the separat ion mechanism changed f r o m  

adsorpt ion t o  b i t e  exclusion. Unfor tunate ly ,  t h i s  m i -  

xed e luent  i e  d i f f i c u l t  t o  study p rec i se l y  because 
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1136 MACKO, CHALANYOVA, AND BEREK 

o f  poor s t a b i l i t y  o f  chloroform and, consequently, 

o f  r e l a t i v e  h igh  content o f  impur i t i es .  Moreover, CHC13 

is  s t rong ly  adsorbed a t  the s i l i c a  g e l  surface so tha t  

reasonable data can be obtained only  when the amount 

o f  CHC13 i n  e luent  is increased and no t  v i c e  versa (18). 

Evident ly ,  chloroform i s  p r e f e r e n t i a l l y  sorbed 

on the s i l i c a  g e l  surface f r o m  mixed e luent  CHC13 

p lus  CC14. Chloroform molecules are able t o  b lock 

ac t i ve  s i t e s  on s i l i c a  g e l  surface and thus prevent 

adsorpt ion and extensive r e t e n t i o n  o f  polystyrene mo- 

lecu les,  This sh ie ld ing  e f f e c t  is n o t  s u f f i c i e n t  a t  

l o w  concetrat ion o f  CHC13 i n  e luent .  I t  seems t h a t  the 

extent  o f  p r e f e r e n t i a l  sorp t ion  o f  chloroform increa- 

ses w i t h  increas ing pressure (Fig.  6). That i s  why the 

exc lus ion mechanism s t a r t s  t o  p r e v a i l  a t  c e r t a i n  

elevated pressure. 

Swenson e t  a l .  (19) found the pronounced va r ia -  

t i o n s  o f  e l u t i o n  volumes o f  polystyrenes w i t h  e l u t i o n  

f low r a t e  i n  the system s i l i c a  g e l  / 2-propanol p l u s  

1.2-dichloroethane. They c o n t r o l l e d  the f l o w  r a t e  by 

p a r t l y  c los ing  the column o u t l e t  a t  constant i n l e t  

preseure 80 t ha t  a t  h igher  f l o w  r a t e  they had a l i t t l e  

l o w e r  mean pressure w i t h i n  column. According t o  our 

r e s u l t s  (Fig. 8) , the p r e f e r e n t i a l  so rp t i on  o f  2-pro- 

panol on the s i l i c a  g e l  surface increases w i t h  

increas ing pressure, consequently, the decreased f l o w  
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PREFERENTIAL SORPTION WITHIN COLUMN PACKING 1137 

dichloroethane A 

t 
0 

FIGURE 8 Example o f  the eigenzones. 
Column: S i l i c a  g e l  CH-70, 70-200 pm, 25x0.6 cm I.D. 
Eluen t :  2-propanol/l,2-dichloroethanc, 40/60, v/v. 
Pressure change: 8.2 MPa. 
E l u k l o n  r a t e :  1.2 m l / m i n .  
D e t e c t o r  e e n s i t i v l t y r  8x .  
Symbols as i n  Fig.  2, 

r a t e  would correspond t o  decreased su r face  concentra- 

t i o n  o f  2-propanol. The presonce o f  2-propano1,howe- 

v e r  , was repo r ted  by Swenson e t  e l .  (19) t o  b l o c k  

the a c t i v e  s i t e s  o f  s i l i c a  g e l  and thus t o  decrease 

the corresponding e l u t i o n  volumes o f  p o l y s t y r e n e  

samples. The f l o w  r a t e  dependence o f  e l u t i o n  volumes 

i n  the system s t u d i e d  by Swenson e t  a l .  (19) c o u l d  

a l s o  be exp la ined  by the e f f e c t  o f  pressure on the 

e x t e n t  o f  p r e f e r e n t i a l  so rp t i on .  

CONCLUSION 

Pressure dependence o f  p r e f e r e n t i a l  s o r p t i o n  

o f  mixed e l u e n t  components on the su r face  o f  GPC co- 
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1138 MACKO, CHALANYOVA, AND BEREK 

lumn packings may be responsible f o r  the unexpected 

base l i n e  per tu rba t ions  when the e l u t i o n  r a t e  i s  

changed o r  o u t l e t  o f  a GFC column i s  p a r t l y  blocked. 

Var ia t ions  o f  GPC e l u t i o n  volumes due t o  vary ing  

adsorpt ion o f  so lu te  wi th in  column packing may 

simultaneously be produced, 

The pressure dependence o f  p r e f e r e n t i a l  solva- 

t i o n  o f  so lu te  molecules has no t  been repor ted so f a r  

bu t  t h i s  phenomenon may be expected. The dimensions 

o f  macromolecules i n  mixed so lvents  would consequently 

depend on pressure and t h e i r  GPC e l u t i o n  volumes 

would be af fected. Simultaneously, the s ize  o f  vacan- 

cy peaks caused by displacement and p r e f e r e n t i a l  so l -  

va t i on  o f  sample molecules should a lso  vary w i th  

pressure w i t h i n  GFC columns. I f  the column packing 

does no t  separate s e l e c t i v e l y  enough i n  the domain o f  

l o w  molecular substances, the vacancy peaks i n t e r f e r e  

w i t h  the sample peaks (1,ZO). The ex ten t  o f  t h i s  

in te r fe rence may be a f unc t i on  of pressure. F i n a l l y ,  

the values o f  the c o e f f i c i e n t  o f  p r e f e r e n t i a l  solva- 

t i o n  o f  macrosoleculee evaluated from GFC vacancy 

peaks ( 5 )  may vary w i t h  pressure i n  the column. 

The above mentioned e f f e c t s  o f  pressure var ia -  

t i ons  w i l l  c e r t a i n l y  be very smal l  and can be neglec- 

ted i n  the ma jo r i t y  o f  p r a c t i c a l  systems. On the o ther  

hand, they should be considered when exp la in ing  
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PREFERENTIAL SORPTION WITHIN COLUMN PACKING 

unexpected and erroneous GPC r e s u l t s  i f  increased 

pressure s e n s i t i v i t y  o f  the  g iven system is observed. 

I n  these cases i t  is  n o t  s u f f i c i e n t  t o  keep f l o w  r a t e  

- b u t  n o t  pressure - constant  o r  t o  c o r r e c t  the GPC 

e l u t i o n  volumes f o r  f l o w  v a r i a t i o n s .  
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