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Ultrafiltration
Ul t ra f i l t ra t ion  (UF)  i s  a  p rocess  o f  se lec t i ve  molecu la r  sepa-
ra t ion .  l t  employs  membranes w i th  pore  d iameters  in  the
genera l  range o f  10  to  500 A (O.OO1 to  0 .005 gm)  wh ich  re -
ta in  so lu tes  and par t i c les  o f  la rger  mo lecu la r  d imens ions ,
pass ing  so lvent  and so lu tes  o f  smal le r  s ize .  Dr iv ing  fo rce  is
genera l l y  p rov ided by  hydrau l i c  p ressure .

In  u l t ra f  i l t ra t ion  equ ipment ,  the  sample  or  p rocess  l iqu id  i s
e i ther  he ld  "dead-ended"  above the  membrane (F ig .  1a)  o r
passed across  the  membrane (F ig .  1b)  .  Pressure  -  t yp ica l l y
5  to  100 ps i  (0 .4  to  7  a tm)  i s  p rov ided by  compressed gas
(e .9 . ,  n i t rogen) ,  pumping  or  cent r i fuga l  fo rce .  Reta ined
substances  are  progress ive ly  concent ra ted  ups t ream.  So lvent
and membrane-permeat ing  spec ies  emerge as  u l t ra f  i l t ra te .

F i s .  1  - M E M B R A N E  F I L T R A T I O N

G A S
P R E S S U R E

fvt
- t  r .

e n e s s u R E j  . - o  
.  a '  

a  . a
a . !. '  . .  ' - . . t ' .  l . l

. 
-- 

-l -o-J.t-*

An lmportant Factor

Concentration
Polarization
Macroso lu te  (o r  co l lo id )  po la r iza t ion  re fe rs  to  a  concent ra -
t ion  grad ien t  above the  f  i l te r  *  w i th  so lu te  conten t  h ighes t
a t  the  membrane sur face .  Occur r ing  in  a l l  f i l t ra t ion  sys tems,
the  ex ten t  o f  concent ra t ion  po la r iza t ion  is  de termined by
macroso lu te  conten t  o f  the  process  f  lu id ,  tempera ture  (p re-
sumably  re la ted  to  v iscos i ty ) ,  as  we l l  as  sys tem geomet ry .  l f
le f t  und is tu rbed,  concent ra t ion  po la r iza t ion  res t r i c ts  so lvent
and so lu te  t ranspor t  th rough the  f i l te r .  l t  can  a lso  a l te r  f ì l -
t ra t ion  se lec t iv i t y  by  fo rming  a  ge l  layer  on  the  membrane
surface - in effect a secondary membrane. Another conse-
quence is increased reject ion of permeating species above
approx imate ly  5 ,000 MW when mixed w i th  a  h igh ly  re -
ta ined spec ies ;  i .e . ,  a  spec ies  wh ich  read i l y  permeates  the
membrane w i l l  no  longer  pass  a t  the  same ra te  when ad-
mixed w i th  a  re ta ined subs tance.

For  e f fec t i ve  f  i l t ra t ion ,  i t  i s  essent ia l  to  p rov ide  opera t ing
cond i t ions  wh ich  min imize  concent ra t ion  po la r iza t ion ,  p ro-
mot ing  h ighes t  t ransmembrane f low and se lec t iv i t y .  Amicon
of fe rs  a  w ide  range o f  sys tems wh ich  make i t  poss ib le  to
prov ide  a  h igh  degree o f  po la r iza t ion  cont ro l  i f  requ i red .

Those sys tems inc lude:

Dead-Ended Non-ag i ta ted  ce l l s  -  no  po la r iza t ion  cont ro l .

S t i r red  Ce l ls  -  modera te  po la r iza t ion  cont ro l ,  and

Th in-Channe l  (TC)  Sys tems -  h igh  po la r iza t ion  cont ro l .

NON-AGITATED UNITS (Fig. 2)
No po la r iza t ion  cont ro l .  On ly  fo r  low macroso lu te  conten t
( (1%)  anO smal l  p rocess  vo lumes ( (1  0  ml ) .

For  par t ion ing  or  concent ra t ing  smal l  amounts  o f  d i lu te  so l -
u t ions .  a  smal l .  p rope l len t -p ressur ized  ce l l  f inds  w ide  use .
O r ,  w i t h  C E N T R I F L O  m e m b r a n e  c o n e s ,  s m a l l  s a m p l e s  m a y
be qu ick ly  depro te in ized  or  concent ra ted  a lmost  to  d ryness
in  a  lab  cent r i fuge.

STIRRED CELLS (Fig.  s)
Modera te  po la r iza t ion  cont ro l .  In  ba tch- type UF ce l l s ,  mag-
net ic  ro ta ry  s t i r r ing  c lose  to  the  membrane sur face ,  has
proven to  be  h igh ly  e f fec t i ve  and as  e f f i c ien t  as  any  o ther
ag i ta t ion  method -  opera t ing  smooth ly  down to  very  smal l
vo lumes.  S t i r red  ce l l s  a re  par t i cu la r ly  use fu l  over  a  b road
vo lume range o f  d i lu te  so lu t ions  (up  to  5% macroso lu te ) .
Concent ra t ion  as  h igh  as  1000:1  in  mu l t ip le  s teps ,  and so l -
vent recovery up to 99% can be achieved.
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B  C O N T I N U O U S  U L T R A F I L T R A T I O N

In  cont ras t  w i th  UF,  reverse  osmos is  (RO)  normal ly  re fe rs
to  use  o f  membranes capab le  o f  re ta in ing  so lu tes  w i th in  one
order  o f  magn i tude o f  the  so lvent ,  opera t ing  a t  re la t i ve ly
h igh  pressure ,  and low f low per  un i t  memorane area .
Amicon cur ren t ly  o f fe rs  no  RO membranes;  however ,  the
Mode l  420 ce l l  i s  des igned fo r  RO use.

Par t i cu la te  f i l t ra t ion  employs  "mic roporous"  f i l te rs  w i th
mean poros i t ies  upward  o f  0 .1  pm.  They  re ta in  bac ter ia ,
co l lo ida l  cons t i tuents ,  o r  o ther  par t i cu la te  mater ia ls .

2



F ig .  2 -NON-AGITATED UF  DEVICES fo r  r e l -
a t i ve l y  d i l u t e  so l u t i ons :  ( l e f t )  Mode l  l  OPA  p ro -
pel lent-pressu r ized UF Cel  |  ;  (  r ight)  CENTR I  F LO
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F ig .  4 -TH IN-CHANNEL  SYSTEM.  Rec i r cu l a -
t ion of  process stream through shal lowchannel
m in im i zes  concen t ra t i on  po la r i za t i on ,  sus ta i ns
high-rate f i l t rat ion
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F ig .  3 -ST IR  RED CELL  f o r  mode ra te  po la r i za -
t ion contro l ,  widest  general  useful  ness

THIN-CHANNEL (TC) SYSTEMS (Fis.  4)
High po la r iza t ion  cont ro l .  The f lu id  sweeps across  the  mem-
brane th rough sha l low channe ls ,  w i th  accompany ing  shear
a t  the  membrane sur face .  Th is  resu l ts  in  inc reased t rans-
membrane f low -  severa l  t imes h iqher  than in  ao i ta ted
"dead-ended"  sys tems.

Th in-channe l  UF o f fe rs  s ign i f  i can t  advantages :
o  H igh  u l t ra f i l t ra t ion  ra tes  desp i te  macroso lu te  conten t

up îo 4oo/o or higher.

o  lmproved f rac t ionat ion  (par t i t ion)  o f  macromolecu la r
mix tu res .  Min imiz ing  the  accumula t ion  o f  la rger  spec ies
on the  membrane g ives  smal le r  spec ies  be t te r  access  to
and improves  the i r  passage th rough the  membrane.

Recogn iz ing  tha t  so lu tes  d i f fe r  in  suscept ib i l i t y  to  shear
dur ing  rec i rcu la t ion  th rough a  pumped sys tem,  Amicon a lso

F ig .  5 -SINGLE-PASS FLOW through th in
channe l .  fo r  eas i l v  dendîured  so lu  fes

o f fe rs  th in -channe l  equ ipment  des igned fo r  s ing le -pass  f low
(F ig .  5 ) .  Th is  has  proven ex t remely  e f fec t i ve  fo r  the  rap id
concent ra t ion  o f  de l i ca te  b io log ica ls  -  w i thout  ce l l  l ys is  o r
so lu te  denatura t ion .  S ing le -pass  f low o f fe rs  the  add i t iona l
advantage o f  immedia te  ou tpu t  a t  fu l l  concent ra t ion .

Wi th  mic roporous  DIAPOR f i l te rs ,  th in -channe l  equ ipment
is  o f ten  remarkab ly  e f fec t i ve  fo r  separa t ing  co l lo ida l  and
par t i cu la te  sys tems w i th  h igh  so l ids  conten t  wh ich  tend to
p lug  the  membrane in  convent iona l ,  dead-ended f i l t ra t ion
equ ipment .

Amicon 's  DIAFIBER Ho l low F iber  Car t r idges  have the
geomet ry  o f  th in -channe l  sys tems.  They  prov ide ,  there fore ,
a  h igh  degree o f  po la r iza t ion  cont ro l .

For  de ta i l s  o f  the  above equ ipment .  see  Equ ipment  Se lec-
t ion  and Cata log  Sec t ions .
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DeSalt ing sorure Exrraction or Exchanse

DIAFILTRATION
In  s imp le  u l t ra f  i l t ra t ion ,  as  the  to ta l  vo lume is  reduced.  the
concent ra t ion  o f  membrane-permeat ing  spec ies  (mic ro-
so lu tes  or  sa l ts )  remains  unchanged in  the  re ta ined f lu id .
As  shown in  F ig .  6 ,  e f fec t i ve  remova l  o f  m ic roso lu te  mav
be ach ieved by  d ia f i l t ra t ion  -  repeated  or  cont inuous  d i lu -
t ion  o f  the  so lu t ion  w i th  f resh  so lvent  (d ia lysa te) .  Th is ,  in
e f fec t ,  washes the  permeat ing  spec ies  th rough the  men-
b r a n e .  T h i s  t e c h n i q u e  t a k e s  1 / 1 0  t o  1 / 1 0 0  t h e  t i m e  o f  c o n -
vent iona l  d ia lys is .  D ia f i l t ra t ion  may a lso  be  used fo r  sa l t
exchange:  d ia lysa te ,  w i th  the  des i red  mic roso lu te ,  "washes"

the  undes i red  spec ies  f rom the  process  so lu t ion  wh i le  in t ro -
duc ing  the  new env i ronment .  Wi th  appropr ia te  membranes,
d ia f  i l t ra t ion  e f fec t i ve ly  par t i t ions  mixed macroso lu tes ,  fac i l -
i ta t ing  remova l  o f  those spec ies  wh ich ,  as  ment ioned ear l ie r ,
a re  impeded by  the  po la r iza t ion  o f  la rger  mater ia l .

Cont inuous  d ia f i l t ra t ion  (w i th  au tomat ic  so lvent  rep lace-
ment  match ing  the  u l t ra f i l t ra t ion  ra te ) ,  requ i r ing  less  d ia ly -
sa te  and consequent ly  less  t ime,  i s  fa r  more  e f f  i c ien t  than
the  d iscont inuous  method.  The typ ica l  se t -up  shown in
F ig .  6  employs  a  spec ia l  va lve  (CDS10)  wh ich  keeps  sample

20  40  60  ao  90  95

%  O F  S O L U T E  B E M O V E D

F ig .  7  -  SOLUTE SEPARATION by  con t i nuous
d ia f i l t r a t i on .  C lea rance  o f  so l u tes  w i t h  d i f f e ren t
degrees of  retent iv i ty  shown in terms of  d ia lysate
vo lume  (mu l t i p l es  o f  t he  samp le  vo lume) .  R  :  r e -
ject ion coef f ic ient .  (R -  1.0 for  tota l  retent ion by
membrane ;  R  :  0 f o r f  r eepassage ;  Fo rca l cu  l a t i on ;
see  App l i ca t i ons  Manua l .  Pub .  427 . \
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F ig .  6  -  D IAF ILTRAT ION B IJ  ALTERNATE IVE-
THODS.  Con t i nuous  d i a f i l t r a t i on  i s  f a r  f as te r ,
uses less dia lysate.  For example,  99% sal l  re-
mova l  f r om  5  m l  by  r epea ted  d i l u t i on  r equ i r es
99 ml of  d ia lysate.  Only 23 ml needed for  con-
t i nuous  d i a f i l t r a t l on  - a  4  :  1  sav ing .



MEMBRANE F ILTRATION

vo lume cons tan t .  Sa l t  and o ther  mic roso lu tes  (Re iec t ion  =

0)  may be  rap id ly  removed or  exchanged by  th is  techn ique '

99% ef fec t i ve  wash-out  (o r  wash- in )  occur r ing  w i th  a  5 -

vo lume tu rnover .  F ig '  7  shows the  so lvent  vo lumes requ i red

for  var ious  degrees  o f  so lu te  remova l ,  as  a  func t ion  o f  re jec-

t i o n .

Most  Amicon equ iprnent  -  s t i r red  ce l l s ,  th in -channe l  sys-

iémr ,  unA ho l low f iber  sys tems -  can  be  used in  the  d ia f i l -

t r a t i o n m o d e . F o r d e t a i I e d d e s c r i p t i o n s . p I e a s e r e f e r t o t h e
Cata log  Sec t ion , the  APPLICATIONS MANUAL'  o r  ind iv id -

ua l  equ ipment  da ta  sheets  re fe renced in  th is  pub l i ca t ion '

DIALYSIS
Some o f  Amicon 's  ho l low f  iber  equ ipment  p rov ides  fo r  the

use o f  DIAFIBER Membrane Car t r idges  in  the  convent iona l

d ia ly t i c  mode.  As  i l l us t ra ted  by  F ig '  8 ,  the  process  s t ream

f lows th rough the  f iber  in te r io rs  wh i le  the  d ia lysa te  s t ream

.ou., uro,, ind the f iber bundle' Microsolutes (salts) ex-

change th rough the  f  iber  wa l ls .  In  Mode l  DC2 (F ig '  9 ) '  sa l ts

and o ther  membrane-permeat ing  spec ies  a lso  pass  th rough

the  f  iber  convec t ive ly ,  i .e . ,  by  UF '  Th is  combina t ion  o f  d i f -

fus ive  and convec t ive  t ranspor t  resu l ts  in  ex t remely  h igh

desa l t ing  ra tes  w i th  DIAFIBER Membrane Car t r idges '

5i : i r : , .Y:RtL 
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Stirred Cells
STANDARD CELLS
Models 12 through 402
Des igned fo r  qu ick  open ing  and reassembly  o f  a l l  par ts  w i th -
ou t  too ls .  One-s tep  c lamp opens and c loses  ce l l .  Magnet ic
s t i r r ing  min imizes  concent ra t ion  bu i ld -up  near  membrane
sur face ,  avo ids  foaming when vo lume is  low.  S t i r r ing  bar
eas i l y  removed fo r  c lean ing  or  rep lacement .  Membrane,
he ld  on  d isposab le  porous  d isk  in  bo t tom,  i s  ins ta l led  or  re -
moved in  seconds.  Transparent  s leeve ca l ib ra ted  in  ml .  F i t -
t ings  assure  leak- f ree  sea l  by  f inger - t igh ten ing .  Magnet ic
s t i r r ing  tab le  requ i red  (see page 27) .

Pressure  re l ie f  va lve  se t  fo r  90  ps i  (6 .3  a tm) ,  w i th  bu i l t - in ,
easy-b leed fea ture"  Combined w i th  f i l l  por t  p lug .

--

Al l  mater ia ls  in  contac t  w i th  l iqu id  a re  b io log ica l l y  compat -
ib le  ny lon ,  Te f lon*  o r  o ther  iner t  p las t i cs .  S leeves  are  po ly -
carbonate  p las t i c ,  membrane suppor t  d isks  o f  porous  po ly -
propylene. For use with solvent or solvent/water systems,
Mode l  401S is  recommended.  These ce l l s  w i ths tand re -
peated  au toc lav ing  or  water  bo i l ing .  exposure  to  e thy lene
oxide, 7 O% alcohol, 5% f ormal in"

Furn ished w i th  1 /4 - inch  O.D.  po lye thy lene tub ing ,  ex t ra
O-rings, and membrane support disks.

Tab le  8  -  ST IRRED CELL  CHARACTERIST ICS

MODEL:

Standard Cells

12 52 202 402

Hish
Flow

2000( 1
Special Cells

4015 420 8MC

Micro-Systems

MMC

M a x .  I n t e r n a l  V o l u m e  ( m l )

S t i r r e d  M i n .  V o l u m e  ( m l )

Membrane D iameter  (mm)
( i n )

Effect ive Membrane Area (cm2)
( i n 2  )

Max.  Opera t ing  Pressure  (ps i )
(a tm)

Dimens ions  (approx . )  ( in )

{ H x D i a  o r  H x L x W )  ( c m )

Weight  (approx . )  ( lbs )
(ks)

See page

10 65 200 400

1 2 . 5 5 1 0

25 43 62 76
1  1 . 7 5  2 . 5  3

3.6 12.5 27.5 39.2
0.56 1.94 4.27 6.08

75 75 75 75
5 5 5 5

4x2 5x2 6x3 8x4
1  1x5  13x5  ' 15x7  2 ' l xg

0.5 0.5 1 2
o.25 0.3 0.45 0.85

1 4  1 4  1 4  1 4

2000

60

1 5 0
6

162
25

100
7

17xB
45x19

22.5
1 0

1 6

400 350

1 5  1 5

76 76
3 3

39.2 39.2
6.08 6.08

250 1500
1 7  . 5  1 0 5

8x4.5 8x4.5
2Ox11 2Ox11

7 1 3
3 6

1 6  1 6

8  10  ( x8 )

0.3 0.3 (x8)

25 25 (x8)
1 1 (x8)

2.8 2.8 (x8)
0.4 0.4 (x8)

75  75
5 5

5xîx2 7x5x2.5(21
13x î5x5  18x13x6 (2 )

2 .5  7 .6 (3 )
j . t  2 . 6 ( 3 )

1 7  1 7

Notes :  1  -  Fo r  un i t  w i t h  Te f l on - coa ted  s ta i n l ess  s tee l  s l eeve ,  O rde r  No .  2000C .

2  -  D imens ion  o f  Ce l l  on l y .  Rese rvo i r  (HxD ia . l  7x4% i n  ( 18x11 .5  cm) .

3 -  system weight  inc ludes reservoir .

1 4
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S T I R R E D  C E L L S

F i s .  1 5 -
Concen t ra t i on /D ia l ys i s  (C /D )
Selector  permits instant
swi tching f  rom concentrat ion
to diaf i l t rat ion

COMPLETE SYSTEM for
CONCENTRATIO N and DIAFILTRATION

F I L L  P O R T /
-F-  p .ELTEF vALVEF i s .  1 4 - M A G N E T I C A L L Y

S T I B R E D  U F  C E L L

M O D E L  2 O 2
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F i s .  1 6 - 5 T I R R E D  C E L L  S C H E M A T I C

M O D E L  4 O 2
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F is .  17 -STANDARD ST IRRED CELLS
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F i g .  1 8 8  - M O D E L  2 0 0 0

S T I R R I N G
M O T O R

EOUIPMENT CATALOG

High-Flow Stirred Cell
Model 2000
High-outpu t  un i t ,  w i th  la rge  membrane area .  In tegra l ,
motor -d r iven ,  magnet ic  s t i r r ing  assembly ,  eas i l y  removab le
fo r  ce l l  s te r i l i za t ion .  So l id -s ta te  power  supp ly  smooth ly
cont ro ls  s t i r r ing  f rom 0  to  800 rpm.  S ta in less  s tee l  par ts ,
inc l .  knur led  f i t t ings .  F i l l  por t  removab le  w i thout  too ls .
Pressure  re l ie f  va lve  se t  fo r  125 ps i  (9  a tm) ,  w i th  knob fo r
manua l  b leed.

A l l  par ts  in  contac t  w i th  l iqu id  a re  iner t .  T ransparent  s leeve
of  acry l i c  p las t i c ;  o ther  in te rna l  par ts  a re  Tef lon-coated
s ta in less  s tee l ,  De l r in*  o r  acry l i c .  De l r in  s t i r r ing  assembly
ro ta tes  in  ny lon  bear ings .  The acry l i c  cy l inder  may be  s te r -
i l i zed  w i th  e thy lene ox ide  or  5% fo rmal in .  A l l  o ther  par ts  in
contac t  w i th  so lu t ion  may be  au toc laved or  chemica l l y  s te r -
i l i zed .  To  ob ta in  un i t  w i th  Te f lon-coated  s ta in less  s tee l
s leeve,  Order  No.  2000C.

F u r n i s h e d  w i t h  1 / 4 - i n c h  ( 6  m m )  O .  D .  p o l y e t h y l e n e  t u b i n g ,
ex t ra  O- r ings ,  and membrane suppor t  d isks .  Po lypropy lene
tub ing  fu rn ished upon request .

SPECIFICATIONS See Tabte  8 ,  pase 14  .
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Special Cells
F I L L  P O R T HIGH PRESSURE CELL

Model 420
Except iona l l y  s tu rdy ,  fo r  use  a t  p ressures  up
to  1  500 ps i  (  105 a tm) .  Bu i l t - in  magnet ic
s t i r r ing  assembly .  Due to  heavy  s tee l  con-
s t ruc t ion ,  use  o f  Amicon 's  h igh-per fo rmance
magnet ic  s t i r r ing  tab le  MT2 is  recommended
(see page 271.  Typ ica l  app l i ca t ions  inc lude
desa l ina t ion  or  o ther  reverse  osmos is  ooera-
t ions  on  a  labora tory  sca le .

S ta in less  s tee l ,  w i th  a l l  in te rna l  sur faces
heav i l y  Te f lon-coated .  O- r ings  o f  Buna-N.
Membrane suppor t  o f  porous  s ta in less  s tee l .
H igh-pressure  va lve  is  p rov ided a t  the  gas  in -
le t .  S ter i l i zab le  chemica l l y  o r  by  au toc lav ing .
Spec ia l  wrenches inc luded.

SPECIFICATIONS See Tabte  8 ,  pase 14 .

HEAVY-DUTY CELL
Model 401S
For elevated pressures and for use with cor-
ros ive  l iqu ids  o r  o rgan ic  so lvents .  Type 304
s ta in less  s tee l ,  ins ide  en t i re ly  Te f lon-coated .
Iner t  magnet ic  s t i r r ing  assembly  (magnet ic
s t i r r ing  tab le  requ i red) .  Pressure  re l ie f  va lve
set  fo r  25O to  300 ps i  (17 .5  ro  21  a tm) ,  w i th
togg le  lever  fo r  manua l  b leed.

May be  s te r i l i zed  chemica l l y  o r  by  au toc lav-
ing .  Furn ished w i th  ex t ra  membrane,  sup-
por t  d isks ,  O- r ings ,  po lypropy lene tub ing .

*T .M.  DuPon t  Co .
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Accessory Equipment
MAGNETIC STIRRING TABLE
Model MT2
A re l iab le accessory for  s t i r red u l t raf  i l t ra t ion cel ls  as wel l  as
for general laboratory duty.

Gives of f  v i r tual ly  no heat .  Sol id-state contro l ler  assures
smooth stirring speed control to very low rpm. Heavy-duty,
bal l -bear ing motor  dr ives overs ize magnet ,  assures proper
coupling with stirring bars at all speeds - from 50 to ' l  500
rpm. l l luminated power swi tch.  Sta in less steel  top p late
easy to clean, unaffected by spil led reagents or solvents.
lndentations in top plate provide accurate location of
Models 12, 52, 2O2, 4O2,and 4015.

ACCESSORI ES

CONCENTRATION/DIALYSIS SELECTOR
Model CDS10
A va lve  b lock  w i th  s l id ing  cont ro l  fo r  ins tan t  manua l  sw i tch-
ing of a system from concentrat ion to diaf i l trat ion. By
swi tch ing  gas  and l iqu id  l ines  s imu l taneous ly ,  th is  un i t
g rea t ly  s imp l i f ies  opera t ion  and avo ids  the  need fo r  mu l t i -
p le  T- f  i t t ings  and va lves .

Rugged cons t ruc t ion ,  w i th  components  o f  De l r in  and po ly -
propy lene p las t i c .  l t  can  be  s te r i l i zed  by  au toc lav ing  or
chemica l l y .

Furn ished w i th  f i t t ings  and tub ing .  F ig .  39  i l l us t ra tes  the
functions of the two posit ions.

SPECIFICATIONS
Max. Operat ing Pressure 250 psi  (17 atm)SPECIFICATIONS

Power
D imens ions  (WxLxH)

Weight

F ig .  3B -MODEL  MT2
Magnel ic  St i r r ing Table

230V,50 Hz.
5x8x5 in  112 x  2O x  12  cm)
7  lbs  (3  kg)

Dimensions
Weight

SPECIFICATIONS
Pressure Rat ing:
D imens ions  (WxLxH)

Weight

3x3.5x0.75 in  (7.5 x 8 x 2 cm)
I oz (226 gl

F i g . 3 9 - M O D E L  C D S 1 0
Concentrat ion/Dialys is Selector

F ig .40 -MODEL MF2
Push-But ton Mani fo ld

250 psi  ( i  7  atm)
4 x 4 x 1 . 7 5 i n
( 1 0  x  5  x  4 . 5  c m )
8 oz 1226 gl

É-*--,& qe

PUSH.BUTTON MANIFOLD
Model MF2
A va luab le  too l  fo r  the  labora tory  equ ipped w i th  mu l t ip le
u l t ra f i l t ra t ion  ce l l s  and reservo i rs .  Prov ides  ins tan t  d i rec t ion
of  gas  pressure  or  l iqu id  f  low in  mu l t i -ce l l  o r  mu l t i - reservo i r
sys tems.

Poss ib le  a r rangements :

o  Pressur ize  severa l  ce l l s  o r  reservo i rs  f rom one gas  source .
Push bu t tons  to  tu rn  ind iv idua l  un i ts  on  and o f f  .

o  Feed severa l  ce l l s  f rom one reservo i r .  D ia f  i l te r  (d ia lvze)
severa l  samples  s imu l taneous ly  w i th  a  common so lvent
or  bu f fe r  source .

Made o f  iner t  p las t i cs .  May be  au toc laved or  chemica l l y
s te r i l i zed .

PRESSURE REGULATOR and GAUGE
Model PR1
Doub le-s tage regu la to r  fo r  use  w i th  n i t rogen or  a rgon.  Un i -
fo rm and cons tan t  p ressure  regu la t ion  assured.  Safe ty  check
va lve  in te r rup ts  f low o f  h igh-pressure  gas .  S ta in less  s tee l
d iaphragms in  h igh-  and low-pressure  s tages  w i l l  no t  "se t "

under  p ressure .

Equ ipped w i th  spec ia l  qu ick -connect /d isconnect  ou t le t  f i t -
t ing  fo r  a t tachment  o f  UF sys tems w i thout  too ls .

SPECIFICATIONS
Max. Output Pressure
Weight

120 psi  (B atm)
5  l bs  (2 .2  kg )

F i g . 4 1 - M O D E L  P R 1
Pressure  Regu la to r  and Gauge
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