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AN EASY METHOD TO PACK LARGE 
SCALE STACK COLUMNS 

F. Hask6 and K .  Bartha 
Institute of  Haematology and Blood Transfusion 

Budapest, Hungary 
1 1  13 Dardczi u. 24 

AB ST l i  AC T -- 
A s i m p l e  s u c k i n g  method f o r  t h e  p a c k i n g  o f  

l a r g e  s c a l e  columns has been developed by t h e  
a u t h o r s .  

1. NTKO DUCTION -- 
The e f f e c t i v e n e s s  o f  a chromatograph ic  separa-  

t i o n  process  depends on t h e  number o f  t h e o r e t i c a l  

p l a t e s  (1) o r  on t h e  h e i g h t  e q u i v a l e n t  t o  a t h e o -  

r e t i c a l  p l a t e  ( I i E T P ) .  One has t o  pack a column 
t o  a c h i e v e  t h e  smales t  p o s s i b l e  HLTP, i. e. t h e  

bed has t o  be dense and e v e n l y  d i s t r i b u t e d  i n  t h e  
whole column. There a r e  a number o f  p a c k i n g  (2)  

t e c h n i c s .  Most o f  them use p r e s s u r e ,  by pumping 

water  under  p r e s s u r e  t h r o u g h  t h e  column u n t i l  t h e  
s u r f a c e  o f  t h e  bed s i n k s  be low t h e  upper  r i m  o f  

t h e  column. The l a s t  c r i t i c a l  s t e p  is t o  p l a c e  on 
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2116 HASKO AND BARTHA 

t h e  t o p  l i d .  Other  t e c h n i c s  use o rgan ic  s o l v e n t  

(a l coho l )  f i r s t  t o  s h r i n k  t h e  pack ings ,  t hen  

p u t t i n g  on t h e  t o p  l i d  and f i n a l y  s w e l l i n g  t h e  

bed by b u f f e r s .  

f o r  t h e  column may explode i n  case o f  sudden h i g h  

overpressure.  A lso,  p roper  HETP sometimes r e q u i r e s  

many repack ings.  Thus, we sought a s imp le  and s a f e  
suck ing method f o r  pack ing,  

We found t h e  pressure  t e c h n i c  t o o  dangerous, 

MATERIALS 

The g e l s  used i n  these exper iments were t h e  i on -  

exchanger DEAE-Sepharose FF and t h e  g e l  f i l t e r  

Sephacry l  S 200 (Pharmacia Uppsala). 

A l l  o f  t h e  chemicals used were o f  a n a l y t i c a l  
grade. A f t e r  f i l l i n g  t h e  DEAE-Sepharose f F  was 

e q u i l i b r a t e d  w i t h  3 column volume o f  0 , 0 2 5  M Na- 

ace ta t  b u f f e r ,  pH 5,2 and t h e  Sephacry l  S 200 w i t h  

0 , 0 5  M NaC1. 

Uppsala, Sweden). The water o r  t h e  b u f f e r s  were 

pumped by an R 411 LW membrane pump ( S e y f e r t  and 

R e h i e r ,  Immunhausen, Germany). 

c o n d u c t i v i t y  m e t e r  (Ph i l i p s  , Lindhoven) coupled 

w i t h  REC 482 reco rde r  (Pharmacia, Uppsala) 

The columns were K-370 s tack  columns (Pharmacia, 

For t h e  t e s t i n g  o f  t h e  columns we used a PW 9505 

METHODS 

The pack ing arrangement i s  seen on F ig.  1. 
The exper iments have been c a r r i e d  o u t  w i t h  a s t a c k  

column and an a p p l i c a t o r  on it. A t  f i r s t  t h e  a i r  
bubbles had t o  be removed f rom t h e  bot tom s i e v e  
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F i g  1. Scheme o f  t h e  f i l l i n g  arrangement 

and then  t h e  g e l  suspension was poured i n t o  t h e  
column, A f t e r  p u t t i n g  t h e  t o p  l i d  on t h e  a p p l i c a -  

t o r ,  t h e  bottom was connected w i t h  t h e  pump t o  
suck t h e  water o u t  o f  t h e  column. T h i s  pumped t h e  
water o r  b u f f e r  i n t o  a tank.  The t a n k  was connec- 
t e d  t o  t h e  t o p  l i d  o f  t h e  column. A f t e r  s t a r t i n g  
t h e  pump, t h e  water  began t o  f l o w  f rom upward down 
i n  t h e  column and t h e  s u r f a c e  o f  t h e  bed s t a r t e d  
s i n k i n g .  The tank  i s  v e r y  impor tan t  because t h e  
pumping cannot develop an overpressure  i n  t h e  
column and a cont inuous f l o w  i s  mainta ined.  

S t a r t i n g  f l o w  r a t e  was about 1050 m l / m i n .  
Pumping was cont inued u n t i l  t h e  g e l  sank below t h e  
upper r i m  o f  t h e  s tack  column. The f l u i d  was 
sucked f rom t h e  a p p l i c a t o r  by d i sconnec t ing  t h e  
tank  and t h e  a p p l i c a t o r ,  t hen  t h e  pump was sw i t ched  
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2 1  I8 HASKO AND BARTHA 

o f f .  When t h e  a p p l i c a t o r  i s  empty i n  can be removed 
and t h e  t o p  l i d  p u t  on t h e  column e a s i l y ,  because 
t h e  su r face  o f  t h e  g e l  i s  b e l l o w  t h e  r i m .  The 
packed column was e q u i l i b r a t e d  as b e f o r e  mentioned 
and t e s t e d  by a p p l y i n g  400 m l ,  0 , 2 5  M Na-acetat  
b u f f e r  t o  t h e  g e l  f i l t e r  column. 

The c o n d u c t i v i t y  o f  t h e  e l u t e d  s o l u t i o n  has 
a l s o  been recorded. HETP was c a l c u l a t e d  b y  t h e  
eauat ions  

'e N = 16  (-) 
W 

HETP = L/N 

E l u t i o n  volume (Ve) and t h e  w id th  o f  t h e  peak (W) 

was ob ta ined f rom t h e  chi-matogram; t h e  h e i g h t  (L) 

was 15 cm. 

RESULTS 
_L_ -0- 

The chromatosram o f  t h e  S 200 i s  showr: i n  F i g  2. 

As i t  car1 t e  seen, a v e r y  narrclw peak w i t h  h i g h  
symmetry can be obtained. The HETP i n  10 exper iments 
was always l e s s  than 0,03 i f  t h e  q u a n t i t y  o f  t h e  g e l  
i s  op t ima l .  The pack ing  o f  a 16 l i t e r  s t a c k  column 
needs o n l y  30-40 minutes a t  ionexchangers and 60 

minutes a t  g e l  f i l t e r s  l i k e  Sephacry l  S 200 super f i ne .  
Wi th  t h i s  method, one can a l s o  es t ima te  t h e  q u a n t i t y  
o f  t h e  g e l  e a s i l y .  If t h e  bed s u r f a c e  cannot be 
s inked below t h e  r i m  o f  t h e  column, t h e r e  may be t o o  
much g e l  present ,  O n  t h e  o t h e r  hand, i f  t h e  bed 
su r face  i s  under t h e  r i m  t hen  more g e l  i s  neaded. 

D I S C U S S I O N  

A method has been developed f o r  t h e  pack ing  o f  
l a r g e  s c a l e  s t a c k  columns by  a cont inuous suck ing  
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Fig 2. Chromatogram f o r  t h e  d e t e r m i n a t i o n  o f  
HETP, K 370 column., DEAE Sepharose F F .  

F l o w  r. 420 ml/min. B u f f e r  0 , 0 2 5  M Na- 

a c e t a t .  Sample 400 m l  0,25 M Na-acetat  

V = 1 5 , 4  1, W=2,61, L=15 cm, HETP=0,027 e 
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2120 HASKO AND BARTHA 

method. The pack ing can be c a r r i e d  o u t  i n  a r e l a -  
t i v l y  s h o r t  t i m e  w i t h o u t  h i g h  overpressure ,  i. e. 
cons ide rab ly  reduc ing  t h e  r i s k  o f  exp los ion .  The 
HETPs ob ta ined  a r e  b e t t e r  t han  by o t h e r  methods used 

f o r  t h e  pack ing o f  l a r g e  s c a l e  columns. 
Wi th  t h e  h i g h  p ressu re  method used e a r l i e r  HETP 

had been between 0,03-0,06.  Wi th  t h i s  new method i t  
is never g r e a t e r  than 0 , 0 3 .  
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