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DESCRIPTION OF THE VARIOUS MODUI-ES AND THEIR PREPARATION

Bas ic  Un i t

speed control
weight control

temperature control
au tomat ic  s te r i  1 i  za t ion

1 : f i n c : m n l i f i a r

4 . 1

4 . I . L

4 . | . 2 -

Ipower supply Airflowmeter

rso

Rota  Meter

Rota rneter curve see nexr- pacfe

Power Supply

This slide-in contains the maj-n switch, the switch for weight
measuretnent, heat and lighting. (In Ferrnenter fype S, the
cab le  i s  p lugged in to  a  th ree-prong socket .  on  the  reverse
s ide  o f  the  base cab ine t . )

Mic ro fuses

Heater

2 2 0 v -

T  1 0  A
F 1  A
T 2  A
T 2  A

' ' - . -  : : ' r . . . .n, r t l r r l l4 i j : . t f f i . , , : " , ' ! i i ' , . , i l ! : Ì ; ì : - i i i ' ! '1 , .*



ROTAMETER DURCHFLUSSKURVE (bei zft  inAbhànsiskeit desVordnrckes)

CALIBRATION CURVE (a t  l Í ' t . in  re la t ron  to  lhe  pre-pressurer
4.1.1

0 u r c h f l u s s  i n  l / m i n .  b e i  2 P t  u n d  d r u c k l o s .

F lowraîe in  t /min.  a t  2 f t  wi thoui  pressure.

Rotameter  Hodel l  -F lo! ,  meier
l fessrohr- l leasur ing tube :
S c h w i m m e r -  F l o a t :

El I  Pu r  gem e  l e r
R-ó-15-B-{C0) r95
ss l ló

Ùberdru c k
0ver- pîessuîe

Ubecdfuc k
0ver - pressure

Ú berdruck
0ver - pressure

Ù b erdruck
0ver - pressure

Ablesung auf
Rota meter-Sk a la
I n d i c a t i o n  o n
f low-metef  scale

I *r:"",*;:,1
r ì .5.81. vóf.

4 F0-2 5 019epr '
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À 1 1 Rpm Speed Control

-  d i g i L a l  r e a d - o u t  o f  a g j t a t o r  r o L d L i o n a L  s p e e d

-  ^ ^ n l - Y ^ l  I i d h l - c . cont ro l  on
cur ren t  max.  *

power supply

(green)
( r e d )
( r e d )

turns on when rpm control encounters
T n  t h i c  a : c a  r ò À , r ^ ó  r ^ m

-  n n  a n d  ó F f  t ó n n ì è - s u i  f c h

-  loca l / remote  togg le -swi tch

power  l im i ta t ion .

shou ld  be  re tu rned
cont ro l  i s  sw i tched

r €  h ^ c c i h l à  r - h i  c

1 ' ^  t 6 r ^  h ò f ^ r ó  r h h

o f f .

Irl r-r r-t
I _l r_r t_t



t/ tr6H T r0 N-r Ra LL! R

+ l i : t  r : t r : r
-  I  _t ,_t  _ l

- 
fi".'

f  
PorrF s ] :PLY

A  / _ .

Weight Control

5Errc ! r  POÍV€r€a

( H € À 5 ! R É r . l € f r l  M V )
( s E r - c r N r  5 P )

: s à a  a 0 . r u 5 l M E N t
1aa.r .  ̂ 0 lu 5r [ ]E Nt

-  I  - ò n t r ^ l  I  i n h l - c . - power supply (red)
-  max.  (green )
-  min.  (ye l low)

range o f  sw i tch  10  kq /2o  kq

+ ^ ^ ^ l ó  c l | i + ^ h  -  r t  / c  -

toggle switch loc/rern

ro ta t ion  po ten t iometer  fo r  se t

ca l ib ra t ion  100 ?

' t a Y ó : . l i r r c t - m À n t �  n q

( fo r  recorder )

/ ^ - t  ' ' - ]  | l è \
\ a L  L u d r  v d r u ú /  s É L  v d r _ - ,

(1oca1, / renote)

\ t . l  ' r o  c ó + + i  n ^

For  cont inuous  fe rmenta t ion  the  we igh t  con t ro l  sys tem load
ceÌI may be built into the CHEI'4AP.gLaboratory Fermenter lYpe
c F  3 . s / 7 / 1 4 / 2 O  ( 3 . 5 / 7 / 1 4  o r  2 0  1 i t . ) .



I

The wej-ght measuring nodule is mounted on the side wall
of the drive module by means of four screws.

Before  you s ta r t  up  the  fe rmenter ,  pu t  i t .  on  a  s tab te ,  hard
sur face .  Check  w i th  a  sp j - r i t  leve l  whether  the  sur face  is
t ru ly  hor izon ta l .  V lh i l s t  do ing  t rh is ,  p lease no te  tha t  supp l ied
spacer  d iscs  can be  inser ted  in to  the  le f t  rubber  fee t .

The Fz-cabinet rnay remain on the left side of the ferrnenter.
Th is  i s  even des i rab le ,  as  ob jec ts  a re  then less  l_ ike ly  to
be p laced on  the  cover  o f  the  ins t rumenta t ion  cont ro l  cab ine t
during fernentalion. which would naturally affect weight
measurenent .

ca l ib ra t ion

Equ ip  fe rmenter  w i th  a l l  accessor ies  necessary  fo r  fe Ì :nenta t ion ,
i .e .  p robes ,  FUNDAFOMa,  FUNDA@LUX and appropr ia te  t rans fer  need les .

A l1  feed po in ts  to  p robes ,  as  we l l  as  a l1  tubes  to  the  necessary
pumps shou ld  be  by  the  shor tes t  rou te .  They  shou ld  be  f ree  o f
s t r e s s .  B e s t  o f  a l l ,  L h e  l a y o u t  s h o u l d  b e  o n  a  s t a n d ,  s o  t h a t
they  cannot ,  a t  a  la te r  t ime,  in  an  uncont ro l led  manner  a f fec t
the  we igh t  o f  the  fe rmenter .

Now pres t ress  the  equ i l ib ra t ing  spr inq  w i th  a  hex-key ,
a s  f a r  a s  i t  w i L l  g o ,  t o  t o p  p o s i L _ L o n .  B a c k  o f f  a  l i l L t e ,
so  tha t  the  fe rmenter  sw lngs  f reeLy  when you tap  i t  l i gh t l y ,
without it however coming to a sLop at the upper balance limit.
You can best observe this by looking beneath the welght
cont ro l  rnodufe  and watch  the  oa th  óF fhp  l ' rFnemiss ion  rod
above the  suppor t  ba l1 .

The r ighL po ten t iometer  (100c)  i s  p laced w iLh  a  \ , ra tch-
maker 's  sc rew dr iver  in  the  midd le  range ( toLa l  range
18 tu rns  )  .
M idd le :  9  tu Ì :ns  a f te r  in i t ia l  s top .
Then se t  w l th  le f t  po ten t iometer  (O?)  ta re  a t  0 .000 kg .
Af te r  f i l l i ng  the  fe rmenter  vesse l  w i th  5  l i t  o f  , , ra te r ,
s e L  w i t h  t h e  1 0 0 C  p o l e n t j o r n e L e r  L o  5 , 0 0 0  k q .



Now check whether the !,?eigth module does not co[re ce a srop
at  the  lawer  l in i t  o f  the  t ransmiss ion  rod .  Shou ld  th is
happen, then the equil ibration spring has to be reLightened
wi th  a  hex  key .  Reba lanc ing  must  be  comple te ly  repeated .

Ut i l i sa t ion  o f  ca l ib ra l ion  we igh ts  rnakes  ca l ib ra t . ion  eas ie r .
The time-consuming fi l l ing and emptying of the fernenter
vesse l  i s  no  lonqer  app l i cab le .  Take care ,  however ,  tha t  the
calibration weigths are placed in the niddle of the fermenter
cover .

I f  la te r ,  dur ing  fe rmenta t ion ,  an  add i t iona l  need le  i s  used,
t'he incÌ:eased weight of the tare can be equallzed to zero ?
on the potentlometer.

For the recording of the weight pre-run, on the 6_point_
recorder on the small Anphenol plug on the left side of the
base un i t ,  po les  4  and 7  +an (sane p lug  used fo r  Eemperarure
record ingr ,  as  we l l  as  on  the  dr ive  as  on  the  cont roL  cab ine t )  .

Max.  load :  500 ohm

On the  le f t  s ide  o f  the  base un i t  i s  a  power  socket  fo r  220 Vf
which can be uti l ised for the operation of the harvesting pump.

Caut ian :  Th is  socket  i s  a lways  l i ve .

For the US executlon, the DIN outlet . is elirnlnated.

You must use a pump which can be turned on and off via a
poten t ia l  f ree  contac t .  Th is  contac t  i s  on  a  DIN socket ,
a lso  on  the  le f t  s ide  o f  the  base un i t  ( rnax .  con tac t  foad
2 4  V .  1 .  A . n p .  a t  o h r ì ' s  l o a d ) .

Execut lon  fo r  US:  No DIN socket ,  ins tead pump can be
d i rec t ly  p lugged in to  the  contac t .

M a x .  l o a d :  1 1 0  V ,  1  A



Check o f  Func t ions

Af te r  f in ished equ i l ib ra t ion ,  the  harves t  pump is  seL

into rnotion and the set value of the potentiometer is

set at 4,000 kg. The harvest pump must now pump approx.

1  l i t  o f  water  ou t  o f  the  fe rnenter ,  wh ich  can be  ca l i -

b ra ted  w i th  a  g raduated  cy l inder .



Cont ro t le r

. t :' . !

5E I  POiNr  POt  M€ tEe

i!!'i-.:,îJ. ;..,: ;. Pi,(  sEtPotrr  ; ; '

IfErRcrHDoc HÉ'rr€R corr

939!i9n, rhe
* r . temPera ture  

probe musL be  connectedc n e  r e a r  o f  L h e  b a s e  u n i t i , i

I  n ^ - + - ^ r  , .  -r rgh ts  :  _  po \^ /e r  supDlv  I  ró . r  I
-  h e a r i  n c  

'  
; - ' * '- ";i';; ):'::")

_  L h .  
* _  o  ( y e l l o v r )

.n" 'tlllln 
lisht liqhrs up when

( " . - t : : : ] :n  
rod .  i s  w i thou l  Po" "e  c n a p t e r  9 .  l � 5 .  )

-  Range Swi tch  fo r  O _  50"c  o r  O _  150.c-  
: l : l - . :  l  

remperarure read_ouru"o"no,,,cédffiftffH#" ,ilìl:", 
fl Ly-e/set varue) ,

va lue  or  sp  =  se t  po i ; t
sw i tch  is  on  n .v .  =  rn"u" r raad

- set value pot.entiorneter

- Logqle srritch for local or rerDote



Caution: If you change from the first position (heat by
steani/steri l izat.ion by steam) to another conbi-
natlon, you must f irst f i l l  the heating systeÍl
with water. Turn the button on position ,,f i l l

sys te rn" .  A f te r  approx .  2  n inu tes  you may change
over to any other position.

Ad jus t ing  the  Wid th  o f  the  Window open ins

This poLentiometer serves for adjusting the ternperature con-
t ro l le r  fo r  the  d i f fe ren t  Fermenter  vesse ls .

Proceed as  fo l lows:

l .  se t  se t -va lue  te rnpera ture  on  37 .OoC.

2 .  Shou ld  the  ac tua l  tenpera tu- re  be  37 .ooc  or  h igher ,  se t  the
mode switch on "Fil_l System,, so that the temperature falls
be low 35oC.

3 .  Pos i t ion  the  mode se fec tor  to  the  des i red  program.

4. Now the Fermenter is heating up. At the temperature 1isted in
the table below the green light should begin to blink. If i t
does not, then adjust by turning potentioneter "window".

5. Now turn on the automatic steri l ization unti l the set tempe-
rature rises to above 39oC and reset this again. The red l ight
should start to blink according to the tenìperature l isted
bel-ow.
I f  necessary ,  re -ad j  us t .

Fermenter size

3 . 5  L i t e r
7  L i te r

14  L i te r
20  L l te r

Note :

To reduce the

rl1ò én I ^ rdè l-ho

h è  à i  i  n d  , , h

a ^ r ò - -  l i ^ l - ' + \

3 5 , 8
3 6  , 2
3 6 , 2
3 6  , 6

cooling down

_la ,

3 7 , g
3 7 , 8
3 7  , 4

windov, opening:

window opening:

Ttrn potentiometer

Turn polentiorneter

counter-clockwise

c lockwise



Automat ic  SLer  i  1 i  za t ion

3 cont ro l  l igh ts :  -  sp  ( red)

-  end (g reen )

-  s ta r t  (ye l low)

means s te r i l i za t lon  tempera ture
reached
means s te r i l i za t ion  t ine
expired
means hedt - ing  up  process  s tep
s !.arE s

Ster i l i za t ion  dura t ion  ( in  minu tes)  can be  se t  by  means a f  the
two-d ig i t  d ig i ta l  po ten t iometer  w i th  push bu t tons .  S ter i l i za t j -an
temperature is set by means of the sp-potentiometer. The Loggle
sr , . / i t ch  i s  se t  on  pos iL ion  "s ta r t " .  On the  LemperaLure  cont ro l  ,
the  togg le  swi tch  must .  be  seL to  sp .  By  t -u rn ing  the  sp-po ten t io -
rne ter  (s l ide- in  p r in ted  c i rcu i t  fo r  s te r i l i za t ion) ,  the  s te r l l i -
za t ran  tempera ture  can be  se t .  Read ing  takes  p lace  o f f  the  d ig i ta l
display on the temperature control.

Caut ion :  A f te r  se t t ing  has  been made,  pu t  togg le
Otherw ise ,  s te r i l l za t ion  w i l l  run  ou t .

For  sLer i l i za t ion  or  heat ing ,  th ree  cornb ina t ions

swi tch  on  "  rese t  "

can be  chosen:

ffi@
ff:.h
r r . r  b r r :ú t t  ì t-lt n

\/



^

heat by stearn / sterl l ization by steam
heat by water / steri l ization by steam
heat by water / steri l j-zatlon by water

Caution :

Separation of Potential

A rneasured value corning
computer as a potential
po ten t ia l .

from a controller is led to the
free contact by means of a separation

I f  you  want  to  sw i tch  f rom the  f i rsL  pos iL ion
lhe2 j -  hv  c faànì  fÒ Ònè Òf  the  o ther  combinaL ions

the  heat ing  sys tem must  f i rs t  be  f i l l ed  w i th  water .
This is done by turning the button to position
" f i l1  sys terD" .  A f te r  wa i t ing  fo r  about  2  minu tes ,
you can set to any other position,

À t ' ,

O r r L l
o  I I I  2

o  r r !  l



4 . 2 .

4 . 2 . 1 .

Control Cabi-net

pH Measurenent  and Cont ro l  Dev ice

pH tunp l i f ie r  and Con t ro l le r

The pH AnpL i f ie r  con ta ins :

-  Tempera ture  cornpensat ion  0  -  130"C
- Electrode slope mV/pH
-  Zero  po in t  equ i l ib ra t ion

The cont ro l le r  compr lses :

6  cont ro l  l i gh ts :

-  ac tua l  va lue  is
-  ac tua l  va lue  is
-  loca l  se t t ing
-  renote  se t t ing
-  re lay  h igh
-  re fay  low

higher than set vafue
lower lhan set value

(h i  )
( 1 o )
( 1 o c a 1 )
( remate  )

( r e l  l o )
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soLL ùr *  rs ÌwÉRr
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set value-potentiorneter
potentiorneter for dead zone
P-Band
r-lJano
D-Band

( s p l

0  . . . .  1 0 0
proportional band xp
readjustment tirne Tn
preadjustnent t inÌe Tlv

4  togg le  swi tches : 1 Ò.à L/rèmÒi a

man,  /au t .
re I .  loh ' / re I .  h igh
m .  v /  s p

is  a t  the  rear  o fThe DIN plug for the probe connection
the  Fz-cab ine t .

In  o rder  to  p ro tec l  the  ampl i f ie r ,  iL  i s  mandatory  tha t
the  measurement  en t ry  be  a lways  occup ied ,  e l ther  by  a
pH-probe,  o r  w i th  a  sh ie lded p lug .

pH-Electrode

The pH-e lec t rode probe,  equ ipped w i th  a  cor Ìb ined g lass
e lec t rode TYpe 465-K1 .  i s  usua l ly  suppt led  assembled ,
Before  pu t t ing  in to  opera t ion ,  th is  i s  ta  be  taken apar t ,
as described under l. below. Electrode checks must then
be car r ied  ou t ,  as  under  2 .  A l l  the  se t t ings  rnent ioned
ln  ins t ruc t ions  be low,  a re  to  be  found on  drawing  No.  2780.

4 - 2 - n  _ 2 -

b .

c .

l . Disassembly of the Electrode

Loosen the  nu t  (764-31.62)  and the
with the pressure gauge (Mano 2 or
b o r e  o f  t h e  u p p e r  p a r t  ( 7 6 4 - 3 1 . 5  t  )
when O- r ings  R 5a  or  Lhe pressure

va lve  car r ie r  (7  64-  3 I  .66)
Mano 6) fron the cross

r l h i c  i c  ^ n l u  n ó - ó c c > r v

d r r  r n a  m r l c t -  l - \ ò  - ó ^ l : - a ^

( 1 6 4 - 3 2 . 1 )  u n t l 1  i t  c o m e s  l o o s e  f r o r n
I  h è  . w l  i  n . ì è r  ^ , ' F  |  ^ d a f h e r  w j  t h  t h e

.  There  is  a  gasket  a t  bo th  ends  o f  the

Loosen the nut
( 5 5 2 .  1 6 . 3  a n d

Loosen the cap
( 1 6 4 - 3 r . 5 1 )  .

' F l r r n  f h a  ^ l  r c è  - i r ]  i  - . 4 ó -

the  lower  gasket .  L i f t
u p p e r  g a s k e t  ( ' 1 6 4 - 3 2 . 2 )

c y l i n d e r  ( 7 6 4 - 3 2 . 2 \  .

(552-16.4) .  Remove i -he  cabLe scre ! , r  par ts
5 5 2 . 1 6 . 2 )  f r o m  t h e  c a b l e .

n u t  ( 7 6 4 . 3 1 . 5 2 )  a n d  r e m o v e  t h e  h e a d  p i e c e

d .



2 .

a .

f .

e .

c .

3 .

Unscrew the  ou ter  ne ta l  cy Ì inder  ( '164-3 I  .41)  f rom the
s h a f t  ( 7 6 4 - 3 1  .  1 1 )  .

Grab the electÌ:ode at the KCL chamber. init iaLly nake
a shor t  ro ta ry  mot ion  a long the  ver t i ca l  ax is ,  un t l l
the  e lec t rode cones  loose f rom the  O- r inq  sea l ,  Now
pu l l  ou t  the  e lec t rode,

Checklng the Electrode

The re fe rence eLec t ro ly te :  The combina t ion  g lass  e lec t rode
îype 465 is  f iL led  w i th  V ISCOLYT-B (Order  No.  209816250)  .
VISCOLYT is a 3 nolar potassichloride solution, which contalns
an add l t i ve  inc reas ing  v iscos i ty .

The l iqu id  leve l  o f  a  p . roper ly  f i l l ed  e lec t rode is  approx .
1-2  cm be low the  feed nozz le .  For  secur i ty  reasons  th is  i s
c losed dur ing '  t ranspor t  w i th  the  T-s topper  450 81 .
l f  necessary ,  the  re fe rence e lec t rode must  be  re f iL led  w i th
the  p ipe t te .  The f l1 l ing  vo lume o f  the  e lec t rode is  approx .
3 0  m l .

Removal of air bubbles inside the electrade membrane:
Check  tha t  there  is  no  a i r  bubb le  ins ide  the  t ip  o f  the
e lec t rode.  The conduct ing  e lement  o f  the  g lass  e lec t rode
must  imrnerse  f ree  o f  bubb les .  Th is  conduct ing  e lement  i s
v is ib fe  in  the  midd le  o f  the  lower  shaf t  o f  the  e lec t rode.
A.lr, which has collected there during transport wil l disappear
as  the  e lec t rode is  s lowIy  p laced in  a  ver t i ca l  pos i t ion .

Feed open j -ng  fo r  the  re fe rence e lec t ro ly te :  The T-shaped
rubber stopper 450 81 must be removed before the electrode
is  bu i l t  in .  Th is  a lso  goes  fo r  any  Kc I -so lu t ion  r , /h ich
might be in the feed tube (rernove with pippette OO 365 2OOO
oÌ :  w i th  w ick  made o f  co t ton  woo l ) .  Inser t lon  o f  e lec t rode
in to  the  probe and assenb ly  as  descr ibed under  3 .

Assenb ly  o f  Probe,  in  accordance w i th  d rawing  2780

Place the  gaskeL 764-32,2 ,  wh ich  had been removed be fore ,
o n  t o  t h e  t u b e  ( ? 6 4 - 3 1 . 1 1 ) .  A n y  n e w  g a s k e t  r i n q  m u s t  b e
l iqh t ly  lubr . i ca ted  w i th  s i l i con  grease o f  med ium v iscos i ty .
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A

b.  In t roduce e lec t rode,  w i thout  p1ug,  in to  the  tube (764-31 .11)
u n t i l  i t  i s  u p r i g h t  o n  t h e  t e f l o n  s a d d l e  ( 7 6 4 - 3 1 . 3 0 ) .

c .  Remove rubber  s topper  (450-81) ,  i f  th is  has  no t  ye t  been done.

d .  lnser t  rBeta l  cy l indey  (164-32.1)  and center  accura te fy
( c y l  ì n d e r  m u s t  n o t  t o u c h  L h e  s i d e s ) .

f .  P f a c e  u p p e r  g a s k e t  ( 7 6 4 - 3 2 . 2 )  o n  u p p e r  r i m  o f  g l a s s c y t i n d e r .

g .  I n s e r t  t h e  h e a d  s c r e w  ( 7 6 4 - 3 1 . 5 1 )  a n d  t h e  s c r e w  c a p  ( 7 6 4 - 3 1 . 5 2 ) .
' f  i  gh ten  by  hand,  modera te ly .

h .  P l a c e  t h e  p a r t s  o f  t h e  c a b l e  s c r e w  o n  L h e  c a b l e  a n d  t i g h t e n
nut moderately by hand.

i .  InserL  va lve  shaf t  (164-3 I  .66)  and Manometer  . in to  the  c ross
. l r i l l  i n  1 - h è  h è ^ . ì  n i è . è  : n d  f i d h f a h  h ì , 1 _  m ^ , - i ò r r l . ó l v  h v  h : n d

k .  Mount  e lecLrode p lug  (par t  5 -962 o f  the  Ingo ld  coax ia lcoup l ing
962 or  964)  accord ing  to  Ins t ruc t ions  to  Mount ing  Ingo ld -
Coax ia lcoup l inq  962-A2.

1 .  F o r  c a l i b r a t i o n  o f  e l e c t r o d e  a n d  p H  m e t e r ,  s e e  4 . 2 . 1 . 3 .

m .  I n s e r t  e f e c t r o d e  i n t o  n o z z f e  a n d  t i g h t e n  n u t  7 6 4 - 3 1 . 1 5  b y
h a n d ,  m o d e r a t e l y  ( c o m p a r e  p a r a .  5 ) .

Caut lon :  An assembled  e lec t rode probe must  no t  be  tu rned
ups ide  down dur ing  t ran  s  par t .

4 .  lnser l ion  o f  the  pH-E lec t rode

a.  I ' l hen  inser t lng  a t  a  s lan t  ( i .e .  a t  15o toward  Lhe hor izon ta l )  ,
one must  be  care fu l  tha t  the  KCL- feed nozz le  does  na t ,  under
. ì n v  . i ì . . l r e t F n . é c  d è t  i m m e r s e d  - i n  t h e  K C ì  s o l r t  i Ò n  ^ .  c l  ^ r F d è

conta iner .  Shou ld  th is  happen,  the  KCI  so lu t ian  wou ld  then t rave l ,
a t  a  p rFssure  drop ,  inLo  the  ouLcr  p ressure  chaÍ lber .  The
r e f e r e n c e  e l e c L r o d e  i s  t h e r e b y  s h o r t - c i r c u i t e d  a g a i n s L  g r o u n d .
T f  L h i s  d o e s  h a p p ^ n ,  t h e  p r o b e  m u s L  b e  w a s h e d  c a r e f u l  l y  w i t h
d i s c i l l e d  w a t e r  a n d  m u s t  b e  t h o r o u g h l y  d r i e d .  T o  a v o i d  a b o v e ,
be  sure  LhaL the  end o f  the  feed nozz le  a lways  remains  in  a i r
space above the KC1 le\rel . You achieve this simpLy by
r o l a t i n g  c h a  p H  e l e c t r o d e  i n L o  t h e  a b o v e  d e s c r i b e d  p o s - L t i o n .



Pressur j  s ing  the  EIec  Lrode

A b icyc Ìe  pump is  used to  c reaLe pressure  o f  0 -2  bar
(0 -32  ps ig )  .  For  fe rmen i :a t ions  opera t ing  under  s tandard

pressure ,  you  c rea te  an  over -pressure  in  the  e lec t rode
h o u s i n g  o f  0 , 5  b a r  ( 7 , 5  p s i g )  ,

D r r r i n d  < l - è r i  I  i 7 À f i ^ h  l - h a  ^ \ z a r - ^ r ó c c , , r ó  m , , c f  h ó  L, , epE  aE
I  I  h ì r -  l l A  n c i ^ ì



^^

4 . 2 . 1 . 3 - Calibrating the pH Amplif ier

, The temperature conpensation button is turned to the
tenperature for the buffer solution.

. The pH elecLrode is ln'unersed j,n a buffer solution of pH7.

.  The zero  po ten t iaù ìe te r  i s  pos i t ioned to  pH7.  (on  the
cont ro l le r ,  the  togg l -e  sw i tch  must  be  in  pos i t ion  m.v .
i ,e .  ac tua l  va lue .  The read-out  i s  rnade a t  the  d iq i ta l
ind ica tor  on  pos i t ion  pH.

.  R inse  e lec t rode t ip  w i th  d is t . i l l ed  water .  Any  adher ing
drops must be rernoved h'ith blotting paper. Do not rub.

. fÍunerse electrade in buffer soluL.ion pH4 or 9. The
dec ls ion  depends on  whether  the  fe rmenta t ion  w i l l  p roceed
in  the  ac id  o r  a lka l ine  range.

.  Wi th  the  bu t ton  mV/pH the  e lec t rode s tope is  pos i t ioned a t
b H 4  ^ r  r a c h ó ^ t -  i  r ' ò  l  U  O

.  R inse  e lec t rode and repeat  ca l ib ra t ion  w i th  bu f fe r  pH7,

.  Ad jus t  tempera ture  compensat ion  bu t ton  to  the  fèmóér^ r , r rè  . r f
the fermenter.

.  Inser t  pH e lec t rode in to  the  fe rmenter  vesse l .

Ma in tenance and c lean ing  o f  the  E lec t rode

À  A € l À r  i ^ n  ^ .  ^ l ^u r r  u Ì L l e ,

d iaphragm must  be  thorough ly
waLer .  Under  no  c i rcunrs tances
s l - . ) r è  l - h é  n H  è l è - l - r ^ ^ a  . l i r f v

f h ó  o l ó - t - r ^ . 1 ó  + i h  r n . - i

c leaned w i th  d is t i l l ed
r ' l  I  n u r a r l  l - n

This  i s  most impor tan t .

b .  When you s to re  fu l l y  rnounted  e lec t rodes ,  the  e lec t rode
t ips  and d iaphragms must  be  immersed in  3M KCl .

c. Diaphragm: It can happen during the fernentation
tha t  a  fu r ry  coat ing  w i l l  fo rm on the  d iaphragrn .
Var ious  s t ra lns  o f  myce l ia  can deve lop  a  p rede l ic t ion
for  K  (po tass ium)  ,  wh ich  causes  th is  phenomenon.  Th is
f i lm can be  mechan ica l l y  renoved w i th  sand paper .  The
for :mat ion  o f  th is  coat inq  can be  prevented  by  add ing  approx .
. "  F ^ r - . r ^ ^ 1 1 , , r -  r ^  - r . 9  3 M  K C I  S o t u L i o n .  y o u  c F n  s n . ) f  l _ h è
^ h ò n ^ - ^ ^ ^ -  ^ .  É , . - - , ,  - r î t  i n r l .  f h a  n H  r è à . r i n -  i n  d  s t i r r e d.  r , r s  l / r r  r  s o u r , , 9  r l

fe rmenter  ,w i l l  d i f fe r  f rom the  pH read ing  when the  ag i ta to r
is  tu rned o f f .



Rapid  R ise  o f  Res is tance in  the  Reference E lec t rode:

Rap id  r i se  o f  the  res is tance in  the  re fe rence e lec t rode
(up to 1 m ohm ) can occasionally be observed when

measurements are made in substrates of high protein
e n r i c h m e n L .  T h e . r e f o r e  p r o t e i n  c o a t e C  d i a p h r a g m s  m u s L  b e
t rea ted  w i th  a  p ro te . in  remover  ( Ingo ld  l te rn  20  9891 250) .
Th is  reagent  must  be  a l lowed to  ac t  fo r  severa l  hours .

B lack  D iaphragm:  Fermenta t ion  so lu t ions  o f  a  h igh  su lph ide
conten t  can  induce a  b lack  d isco lo ra t ion  o f  the  d iaphragm.
Th j  s  phenomenon w i l l  a lso  show up as  a  r i se  in  res is tance.
Such blackened diaphragms must be cleaned with diaphragm
cleaner  (o rder  no .  Ingo ld  20  9A92 25O)  un t i l  d isco lo ra t ion .

' n i m c  r p o  r i r F d -  e a \ r a r à l  h o u r S .

T h È  r è F é r è n . é  é  l  è - r - r ò l  \ / l - é  n | c t  h a  . l r a  i  n a . l  . ^ m n l  é l - ó  l r r  l - ì a f Ò r a

above treatment. This draining can be circumvented .in the
fo l low ing  manner :  You f i l l  par t ia l l y  the  water  re ten t ion
rubber  cap w i th  d iaphragm so lu t ian  and s l ide  i t  over  the
a l a - i r ^ d ó  c h . F r  c ^  È h : l -  + h ó  ^ i : n h r r ^ m  i c  ^ ^ 1 , ó r ó r ' l  ! . \ \ ,  + h a

cap. You now turn the electrode upside down and allaw the
reac t ion  to  p roceed.

For  the  prevent ion  o f  b lackened d iaphragn caused by  h igh
su lph ide  conten t  in  the  fe rmenta t ion  bro th ,  we reco fmlend
the use of a conbj-ned electrode with an electrolyte bridge
( Ingo ld  type  465-90,  465-35-90 or  465-38-90)  '  a lways  accord ing

to  tvpe  o f  e fec t rode used .

The hr i  doe é ì  è. l -  r^ l  \ / l -è '^ 'h ich

once a  week,  must  no t  con ta in
(order  no .  Ingo ld  20  9816 250

no.  Ingo ld  20  9423 254) .

Check  o f  Reference E lec t rode
Th is  app l ies  to  s ing le  re fe rence
to  the  re fe rence e lec t rodes  on  a

musL be  changed a t  leas t
Ag+. We recomroend VISCOLYT-B
) 3M KCL without AgCl (order

e lec t rodes  ,  as  we l l  as
conb ined e lec t rode.



A

Procedure :
The tes t - re fe rence e lec t rode (373)  l s  pLugged in to  the
re ference e lec t rode socket  o f  the  pH meter .  The re fe rence
electrode to be tested is connected with the high Ohm entry
on the  pH meter .  S ince  the  re fe rence e lec t rode po ten t ia l  i s
taken o f f  v ia  the  cab le  sh ie ld  on  a l t  conb ined e lec t rodes ,  you
I0ust conduct this patential at the end of the cable or at the
branch provided for this purpose. If you choose the two forrner
a l te rna t ives ,  you  use a  shor t  b ra ided cabÌe  w i th  a  c rocod i le
c lamp.

Poten t ia l  in  bu f fe r  pH 4  =

Potent ia l  in  bu f fe r  pH 7  =

Potential in saturated KCI solution = , .. . rrlv

Eva lua t ion :
-  These th ree  po ten t ia ls  rnus t  no t  d iv ia te  more  than

2 mV from one another.

-  In  so  fa r  as  the  tes t  re fe rence e lec t rode and the
reference electrode being checked have the sarne
lead off system (the proposed type 373 has an Ag/AgCl
Iead-o f f  sys te rn)  ,  a l l  th ree  po ten t ia ls  must  be  w i th in
a  range o f  -10  to  +10 mV.

Measures  fo r  Cor rec t ions :
- lvhen the potentials deviate more than 10 nV from the

set  va lue ,  you  must  renew the  re fe rence e lec t ro ly te .

-  when the  po ten t ia ls  dev ia te  f rom one another ,  d ramat ica l l y ,
c h e  d i a p h r a g m  i s  d i r r y  ( s e e  4 . 2 .  1  . 4 .  )

9 .  Check ing  the  Measur ing  E lec t rode
Procedure :
M e a s u r e  p o t e n t j a l  E  a g a i n s t  t h e  b u i l t  j n  r e f e r e n c e  e l e c t r o d e
in  bu f fe rs  pH4 and pH7,  a t  a  tempera ture  o f  20  Lo  2SoC.

Eva lua t ion :
E ( in  bu f fe r  pH4)  n inus  E ( in  bu f fe r  pH?)  shou ld  be  be tween
172 and 176 mV.



Measures  o f  Cor rec t ion :
Shou ld  the  d i f fe rence in  po ten t ia l  be  <  I72  mV:  a t tempt
r e g e n e r a t i o n  w i t h  H F  ( i g  s a I u L i o n ,  i L e m  f n g o l d  N o .  9 8 9 5 ) ,
immerse membrane fa r  L -2  minu tes  and gent ly  ag iLa le .
Rinse after this treatment and leave it in water overnight.
Shou ld  the  po ten t ia l -  d i f fe rence be  <  150 mV:  the  rnembrane
p l a . f r . ) d e  m r r c È  h a  r è n l > ^ o ' r .  i l -  - ^ r n ^ r -  l - ó  r ó ^ ó n e r a t e d .

h. Response Time of Men]brane Electrode
Procedure :

In'merse electrode into buffer pH4 and measure potential
a g a i n s t  r e f e r e n c e  e . L e c L r o d e .
R inse  e lec t rode w iLh  KCf  so lu t ion  or  bu f fe r  pH7.
Dab e lec t rode w i th  b lo t t ing  paper .
Immerse e lec t rode in  bu f fe r  pH7 and read po ten t ia l
a t  60  seconds and 120 seconds.

Eva lua t ion :
The d i f fe rence in  po ten t ia l  be tween va lue  a f te r  1  m- inu te  and
vafue  a f te r  2  n inu tes  must  no t  exceed 3  mV,

Measures  fo r  Cor rec t ian :
f f  response L ime - is  too  s low,  t reaL w i lh  HF.

i .  Genera l  Remarks  about  the  Trea tment  o f  E lec t rades :

- The mernbrane of the electrode should never be dried by
r r r È l a i  n ^  ^ l - À f  i  -  - h : y d ó cJ  u ! ! r r r v  .

- It j .s immaterial whether the rnembrane electrode is stored
in KCI or ir l AqDist. The optimum method for storing
combined e lec t rodes  is  to  s ta re  them in  re fe rence
e lec t roLy te .

-  Once an  e lec t rode has  been pu t  in to  opera t ion ,  i t  rnus l -
never  be  s to red  dry .



/r

4 . 2 . 1 . 5 .
l c a a : l c ^ ? 1 \

The ac id  -  respec t j -ve ly  aLka l ine  pump,  must  be  p lugged
in to  the  cor rec t  ou t le t  on  the  reverse  s ide  o f  the  FZ
n a n a l  h ^ ] .  T n  à . ì - l r + i ^ n  n l , r d  t h è  . . n r - r . l  c a b l e

i n to  the  socket  "cont ro l "  in  the  pump and p lug  the  o ther
end of the controÌ cable into the FZ control panel beneath
the  power  p fug  o f  the  ac id ,  respec t ive ly ,  a lka l ine  pump
out le t .

The toggle switch on the pump beneath the socket control
must  be  pos i t ioned on  " remote" ,  i rhereas  the  o ther  togg le
swl tch .  beneath  the  socket  must  be  pos i t ioned on
" 1 o c a l " ,

-  F ix  the  tube in  the  pump.  Turn  on  power  swi lch  on  Lhe pump.
Se lec t  d i rec t ion  o f  ro ta t ion  and pump ve lac i ty .

-  On the  cont ro l le r  s l ide- in  card  Lhe sp /mv toggte  swi tch
-Ls  pos i t . ioned on  sp  (se t  po in t )  .  The se t  va lue  nus t  now
h c  , l d  i l ] s t é r .  h v  m a r n e  . f  f l . a  c À +  n ^ i n +  n ^ r - ó n t - i ^ m e L e r .

The read-out  i s  made on  the  d ig i ta l  vo l tmeter .

-  The dead zone is  ad jus ted  as  fo l lows:

L ,  Inunerse  e lec t rode . in  so lu t ion  o f  known pH vaLue.
2 .  Put  sw i tch  on  se t -po ln t .
3 .  Ad jus t  se t -po in t  o f  l /2  o f  the  des i red  dead zone

h igher  than the  va lue  o f  the  bu f fe r  so lu t ion .
4 .  T u r n  s w i t c h  d e a d  z o n e  ( 0 - 1 0 )  u n t i L  t h e  l i g h L  b a r e t y

f l immers .

Example :  We want  to  se Ìec t  a  dead zone o f  ÀpH =  i .
The fower  L in i t  va lue  shou ld  be  pH 6 ,  the
upper  one,  pH 7 .  Our  bu f fe r  so lu t ion  has  the
p H  4 .



Procedure :
S e t  p o i n t  a t  4 . 5  ( 0 . 5  -  l / 2  a f  t h e  d e s i r e d  d e a d  z o n e )
E q u i l i b r a L e  d e a d  z o n e  w i t h  p o t e n L i o m e t e r .  A d j u s t  s e L
va lue  to  6 .5 .  The cont ro l le r  now opera tes  a t  pH 6  and
p H  7 .

P I D  c o n t r o l l e r :  I t
w i th  P  cont roL le r :

i <  r é - ó m m a n . l a / l  l - ^  ^ n ó r à t ó  i h i + i r ' ì  ì r '

l à I  I  l - h è  u À r ,  l - ^  r ì d h È I

l : I I  t - h ó  L ' r r r  r - ^  I ò F + ì

I l

D :
\ ! r - P .  r r r /  -  u u

( r e s p .  T v )  =  0

Togg le  swi tch  man/autom.  to  be  puL on  au tomat ic .
Please note that the feed volume of the pump and the
concent ra t . ion  o f  the  ac id ,  resp .  a lka l ine ,  a lso  e f fec t
f \ e  î ,  F I  ì  f \ '  - f  t h è  . Ò n l  É O l .

Set t ' ing  Lhe Cont ro lLer  fo r  Cont inuous  Opera t ion :
You swi tch  to  cont inuous  opera t ion  in  o rder  to  t rans fer
inocu lum in to  the  fe r rnenter ,  o r ,  . in  o rder  to  f i l l  the
tubes  fo r  pumping  ac id  o r  a lka l ine .

Example :  tub ing  mus l  be  f i l l ed  w i th  ac id :
1. Start purnp
2.  Put  toggÌe  swi tch  nan. /au tom.  on  manua l
3 .  P u t  t o g g l e  s w l t c h  r e l . L o , / r e L . h i  o n  r e l . h l

Caut ion :  As  soon as  the  tub ing  is  f i l l ed ,  you  must
i -  r r  r n  ^ f f  t - h ò  n , r-  -  .  -mP.

In  o rder  to  f i l l  the  tub ing  w i th  a lka1 ine ,  s imp ly  pu t
t o g g l e  s w i t c h  r e l . L o , / r e f . h i  o n  r e l . L o .  O t h e r w . i s e  p r o c e e d
as descr ibed above.  F lna Ì fy ,  pu t  toggte  swi tch  on  neut ra l
and togg le  swi tch  man. /au tan .  on  au tomat ic .
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Chemical Foarn Control

Anti-Foarn-AnDli f ier /controller

EINSfÉLLI INC DER A ' {  5PRÉCH -
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swr fc r i  Ìo  ac Íva îE r {aNuaLrY
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s e . s , t i v r l y
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3 togg le  swi tches loc/rern
man. /autorn.
O /hL  in  pos i t ion

pump is on
P E ! ! s L q r L r u

continuous operation

-  2 . l i r r c r - h ò h È  ^ €

-  n ^ 1 - ó n f  ì  ^ m À t � À r

-  n ^ ] -  ó h  l -  i  ^ h ò + o v

e ó n e i  l - ì  \ t i  t  v

F ^ r  L ' ^ r L  i  h ^  r -  i  m ò

fo r  in te rva l  t ine

The connection for the anti-foarn probe is on the reverse
s ide  o f  the  cont ro l  cab ine t .

Prepara t ion  o f  an t i - foam probe:
Ttre fermenter cover rnust be equipped with an anti-foam
n r ^ h è  < ò - k a r  C a Ò  

' ì  
2  1  r r r n + i  - F ^ r m  ^ r ^ ì - . ò  r l

The proc .ec tor  tube and the  probe are  now mounted th rough
the  cover  f rom the  ouLs ide .  For  s te r i l i za t ion ,  the  probe
s h o u l d  r e a c h  i n t o  t h e  f e r m e n t e r  s p a c e ,  a s  f a r  a s  p o s s i b l e .

A f te r  s te r i l i za t ion  the  probe is  w i thdrawn to  the  des i red
he igh t .  obv lous ly  i t  cannot  be  lowered aga in  (s te r i l i t y )  .

A d  i r r < f m ó h l -  ^ f  c a n c i f i U i +- -  - - . . - * ' . . ^ - v :
î ' h o  d o n r o o  ^ f  c o n c  i  +  i  ! ' i. - - y  c a n  D e  a o l u s r e o  w l E n  a  s c r e w
dr iver .
R i g h t - t u r n  s t o p :  m a x i m u m  s e n s i t i  v i  L y
T , e f t - f  r r r n  s l - Ò n -  h i n i m , , m  a a h e i  r i  v i  È r '

T h F  . Ò r r è . r  à d i , , < l m è n l  d a n è n À q  ^ n  F h ó  ^ ^ n d ' r - r -  i v i  f  r '  ^ f  + È ì a

foam. We reconmend the following method of adjustment:

Ad jus tment  sc rew must  be  tu rned to  the  r igh t  un t i l  end  s top .
T h è n  b . r . k  . r f  f  à h Ò r i  1 / l  a f  t h o  r : n n o

Ant i - foarn  cont ro l :
T h è  Ó F r i s 1 - , ì l t i c  . r r m n  i s  c o n n e c t e d  t o  t h e  c o n t r o l  c a b i n e t
in  the  ! ]anner  descr lbed under  3 .6 .

On both  po ten t iometers  the  on-  and in te rva l  t i rDes  are  se t
a s  f o l l o w s :
' I n l a r v . ì l  

l -  ì - n è .  - n ì n  à n ^ r r l y .  I O  c - r  2 5  m i n .

O n - t i m e  :  m i n  a p p r o x .  I  s e c .  m a x  a p p r o x .  l 0  m i n .
Toggle switch: man,/autom. on automatic

a ó h f  i  n , r ^ r r c  ^ ^ ò Y a t - i ^ n .

In  o rder  to  f i l l  the  tub ing  qu ick ly  \d iLh  an t i - foam reagent ,
you tu rn  the  pump on conL inuous operd f  ]on .
Toggle slritch: man,/autorn. on manual
Togg le  swi tch :  O/h i  on  h igh
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pO2-Measurement and Control

p02-Ampl i f ie r

Er'l5rÉLl!Nc DÈs r.ru',1puNl{ l5

UM5IELLIJT '6  FUR OA5 ÀPEEI I€ i

sw| lc r ]  fOR OP€RAfr0È
Uì iOER OVÉRPRESS!NE

l o - D r u ( x 1 0 5  /  p o 2
'  PRESS EE /  0  0 ,25b. t

^<-A l5  lb : r  Ua: rDRIJC| (  /  Dc t' ' ,  
up  to  t l . ,  ovERpREssuRÉ/  o .0 ,4br

n  r (  -ORUCXtOS x l l  REINÉl l  O?/  ^À-r ' -  pnESsur ìEL€ss  wr l t r  I  - . : !
Pr_rRE Ol

- Ze ro - Po tent iome ter

. Cal ibrat ion-Potent ione te r

.  T o g g l e  s w i t c h :  S a t u r a t i o n  ( 1 ; 0 . 2 5 ; 0 . 5 )

Range 1 :  I O O 9  . . r r é e n . n d  f a  f , , ì  l r r  c : r , , r : r - ó . 1

atmospher ic  p ressure

100% cor respond to  fu t l y  sa tura ted  water
2  bar  abs .  p ressure

l n n "  - ^ r r ò c î ^ n , r  r  ̂  € , , 1  r . /  S a t u r d L e d  w a t e l

4 bar  abs .  p ressure

R a n g e  0 . 5  :

R a n g e  0 . 2 5  :

The ou t le t  fo r  the  probe is  on  the  reverse  s ide  o f  the  Fz

In  o rder  Lo  pro t .ec t  the  ampl i f ie r ,  i t  i s  necessary  ta  keep
s igna l  en t ry  a Ìways  in  use ,  e i ther  l r i th  a  pO2 probe or  the
s imu la to r .

cab ine t .

the
p02

à-\:,,
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4 . 2 . 3 . 2 .

4 . 2 . 3 . 3 Cal ib ra t lon

pO2-E lec t rcde

At the beginning of each fermentation, the membrane body
shou ld  be  inspec ted  fo r  damage or  g rawth  o f  mic  ro -organ i  sms .
For  renewing the  e lec t ro ly te  see Ingofd-  Ins t ruc t ians  ,  10 .

-  A m n t  i  f  i  o r  -  ? ó v ^  ^ ^ ;  - f

pÌug  pO2 s imu la to r  in  a t  s igna l  en t ry

put  s inu la to r  on  pos i t ion  0

a d j u s t  t o  0  p o i n t  w i t h  z e r o  p o L e n t i o m e t e r

caut ion :  zero  po in t  equ i l ib ra t ion  is  good when the
read-out  shows a  range be tween +0.5  and +1.5 .

Avoid negative read-aut

.  p u t  s i m u l a t o r  o n  p o s i L i o n  M

.  p u L  s a t u r a t i o n  s w i t c h  o n  r a n g e  I

.  pu t  ca Ì .  -po ten t iometer

r a n g e  0 . 5  a n d / o r  O . 2 5 ,
5 n 9 ,  .  r a e n è . È  i  \ r è l  r /  ? q g .

-  F  l  o ^ t - r ^ . 1 Ò  r ò Y ^  n ^ i n +

on 100%.  When you swi tch  to
you should get a readj-ng of

The e lec t rode must  be  po la r ized  be fore  ca l ib raL ion  can
s tar t :  p luq  pO2 eLec t rode j -n to  Fz  cont ro l  cab ine t .  Swi tch
on cont ro Ì  cab ine t .  Ca l ib ra t ion  can s ta r t  a f te r  2 -3  hours

lmmerse e lec t rode in  water  sa tura ted  w i th  N2.  S Ìowly  bubb le
N2 th rough the  water .  A f te r  5  minu tes ,  the  zero  cur ren t  can  be  read.
l f  L h e r e  i s  o n ì y  a  s n a l l  d e v j a t i o n  f r o m  t h e  a m p l i f i e r ,  L h e
- a r ^  ^ ^ i r r  ^ r -  r - \ ^  - , , r  ^ ^  o  h w  n a r n c . f  + h p  - a " n  o o t e n L i o m e t e r! ' r s  - s r u  L

(avo id  negat ive  read-out )  .  I f  there  is  a  b ig  dev ia t ion ,  see
I n g o l d  M a n u a l  6 . 4 .



^

-  E lec t rode s lope

The ca l  ib ra l ion  o f  the  e lec t rode s lope can on ly  be  done
ÀfÈèr  . t -ó r i l i ' .+ i ^ -  - ince  the  mernbranes  undergo changes
dur ing  s te r i l i za t ion .  I t  i s  essent ia l  tha t  ca l ib ra t ion
takes  p lace  be fore  inocu la t ion .  A f te r  coo l -down the  fe rmenter
is  aera ted  th rouqh the  a i r - in  f i l te r .  Once sa tura t ion  has
b e e n  r e a c h e d ,  t h ;  l O O x  v à l ì r p  i e  c è t  h v  r è à n c  Ò t  t h e  c a l .
po ten t io rne ter .  i ,e .  sa tura t ion  swi tch  on  range 1 .

S r n c e  t F î n é r à f r r r o  F n i  . h ^ n d è c  r f f é - i -  i h a  n Ò t

va lue ,  i t  i s  usua l  to  se t  the  sa tura t ian  va l -ue  a t  90  to
9 5 c .

The ca l ib ra t ion  shou ld  be  . repeated  a f te r  each break  in  the
o n e r a l  i . ) n  l i  è  w h é n  n r Ò h o  i c  < Ò h : y : l - ó d  € É ^ m  + h ó  : h n l i F i ò . \q x ) } / r r ! r c r ,  ,

a s  w h e n  y o u  s w i t c h  o f f  t h e  p r o b e ,  s m a l l ,  i r r e v e r s i b l e  c h a n g e s
can take  p lace .

4  - 2 . 3 - 4 .  M a i n t e n a n c e

- For change of rnembrane, see Ingold Manual chapter 10

- Removal of coatings on the memlcrane:
c lean care fu l l y  and mechan ica l l y  w l th  damp so f t  rag

- Preventj-on of caotings of the rnerÌlf,rane:
Lhe addition of a few drops of 30g farlnaldehyde per
100 rn l  e lec t roLy te  can re t .a rd  o r  p revent  b io log ica l
g rowth  on  Lhe men c rane.

-  Ren ' lova1 o f  the  b lack  s i l ver  su lph ide  depos i ts  f rom s iLver
anode :
remove by rneans of polistring paper , or wiLh a salution
of  th io -ura te .
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P r e s s  B u t t o n  P r i n r  ( p o w e r  S u p p l y )

4 . 2 . 6 .

Redox (ORP )
(see Ingo ld  mode o f  opera t ion)

The Redox electrode is connected on the reverse side
of  the  cont ro l  cab ine t ,  I f  th is  e lec t rode is  no t  connected ,
you must  p rorec t  the  ampLi  f ie r  w iLh  a  sh ie lded b l ind  p lug .

Th is  s l ide- in  conta ins  the  main  fuse  (Mo,  4 /250 C\
( lag  0 .4  A)  and the  main  swi tch  on /o f f .

D ig i ta l  Vo l tne ter

D ig i ta l  read-out  and ro ta ry  sw i tch
The channe ls  a re  normal ly  taken as

of  the  measured parameters .
foL lows:

ChanneÌ Parameter

pH

po2

Redox (ORP)

co2

Ai r - in  va lve ,  open ing  0-  1O0 ?

FUNDAILUX,  ex terna f  en t ry

1

2

3

4

5

6



4 - ? . 1 4 .

4 - 2 . 1 0 . 1 .

FUNDA@LUX (FZ OO4\

Descr ip t ion  o f  the  racks

2.  Ampl i f ie r
3 .  Pu lse  Genera tor
4 .  P lug  Pr in t
5 .  Ind ica tor  Pr in t  w i th  l - l rn i t inq  Contac l  Dev ice
6.  Ter rn ina l  B lock
7 .  P r i n t e r

tr
o

o o

o
EH

uf)

d"
O P

OA

O B u6
u2 ul UJ u4 u?
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1 .  S t a b i l i z i n g  P r i n t

The s tab iL iz ing  pr in t  con ta ins  the  vo l tage s tab i l i zer
l +  l 5  V l  à n . l  f h a  l  i . r h f  i n f é n e i ' .  . ^ n f r ^ l  A j -  r L o  f r o n t

s i d p  v ^ r  f  ì F d  f h é  - ^ - 1 , è r  f r l r  t h è  I  i f l h t -  . r n d  e 1 c . , - L r o n i c
È L -  . . ^  r  h d i  ^ . f  i  ^ n  € ^ r  i - h ó  l  i  d h f  i n r - ó n c i  l .  u

I J q r  L  o 5  L r r Y  / u h  r r r u r r d  L r r s  r r l l r L -

cont ro l .  The se t t ing  vaLue is  ind ica ted  on  the  tes t  record
( ins ide  the  Fz  004 cab ineL) .  l f  the  ind ica t j -an  sh i f t s  to

h i  o h c r  r , > l , r o e  i h a  I  i  d h r  m , , e l -  r î a  - h r n ^ ó , 1



^

é .  d , , y r a r a s r

' f h e  r è d  l i o h l  i n d i c a t F c  f h À f  , r  e : m n ì c  i s  i n c i . l è  t h è  d : , , d è

head and the  degass ing  t ime has  exp i red .  The ind ica t ion  can
b e  c h a n g e d  o n l y  i f  t h e  l i g h L  a t  r h e  a m p l i f i e r  i s  i l l u m i n a l e d .
A sarnple and a hold ampl.if ier hold-s the measured value untiÌ

-  ' -  ' é r m i  n À r  a . l  f F i a ^ l - i ^ n  n f  F h o  c : m n l aL r  r s  ! v r r u w r l r v  s l u r c  L s

suck lng-up and degass ing  o f  the  fo l low ing  sampLe)  .
The range o f  ex t lnc t ion  may be  choosen be tween O.2 /1 /2  by
the  swi tch .

T h è  z e r . - . J . l i  è n i  i ó m è r è r  i  c  , , e a . . l  f ^ r  e ó l  I  i  n a  : n r r  i n ^  l - h ó

zero-po . in t .  For  tha t  use  the  range p lug  must  be  se t  on  range
O.2  or  1 .  On range 2  are  measured on ly  abso lu te  va lues .
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3.  Pu lse  cenera tor

The degass ing  t i rne  is  ad jus ted  by  the  pu lse  genera tor :

le f t  s ide  l im i t :  ! ' r in imum degass ing  t ime (  s te r i l  i za t lon  I  )

right side Linit: maximum degassing time

The optlrnum degassing time is adjusted as follows:

-  ad jus t  the  wanted  s t i r re r  speed
- adjust the wanted aeration rate
-  m o r r n t  l - h e  I i o h f  h à r l -  ^ h  + h a  m a r c l r ' i h ^  h ó r À: r r Y  r r c o u
-  sw i tch-on  "sanp le  in , /ou t "  and , ,con t ro l , ,
-  p u l s e  g e n e r a L o r  a t  r i g h L  s i d e  l - i m j t s
-  s h i e l d  h \ , l  h . ì n . i  l h è  l ^ t è r à l  n h ^ r ^  r Ò c i c r  ^ n ^ ó  / 1  r ' - . - ^ È - ^ \

v L q r r v s  \ f f 9 r 1 L
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-  observe  the  i l l um. ina ted  phoLo gauge:
Determination of the degassing tlne by a chronometer. This
degassing tiure is set on the irnpulse generator.

Check: the i l luminated 1i9ht on the aurplif ier indicates the
executed rDeasurenent. No nore gas bubbles are rislng inside
the sample.

- The degassing time should be l inited to a minimum, so that no
sedimentation can effect the measurement.

4 .  t 1  -LUq  P ran t

s r r c k i r o  ì  r  ^ n d  è  i a l - f  i  F d  o f  t h e

sanrples in the automatic run

-  R r r l *  l - ^ n  r r è À m n l  ò  i  n  / ^ " +  r  -
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-  B u t t o n  " c o n t r o l " :

-  R , r l  f ò n  " e : m n l  a  n r r t ' r .

-  Bu t ton  " recorder " :

switch on the l ight mounted on
m è a < r ì . i n d  h a r A

emptying by hand the sample of
h ^ : c ' r r i  n ^  ^ r r r ^ ò

^ n  / ^ , r +  h r i l - f  ^ h  F ^ r  ^ r i  n r - i- - -  F .  - . . - - n g  o u t
the FUNDA@LUX curve

the

the

o f

5 .  Ind ica tor  Pr in t  w i th  L imi t ing  Contac t  Dev ice

Th is  p lug- in  i s  fo r  the  ac tua l  read ing  o f  Lhe FUNDA "  LUX-mea sur  ing
va lue  as  we l l  as  fo r  the  se t -po in t  fo r  con t inuous  fe rmenta t ion
( s e e  4 . 2 . 1 0 . 8 . ) .

TerminaL B lock

poten t ia l f ree

is switched on

D r i v e :
r l n n ò r  I  i m ì + i n d

lower l irnit ing

tz7?-

conEac t :

con tac t :

value + 5+6
va lue  t  5+4

va lue  à  2+1
va lue  +  2+3

have contact
have contact

have contact
have contact

l imiting contacts of the contact device are
connected with a 6-po1e plug. The media pump

or  ou t  v ia  thase contac ts .

ac tual,
ac tua l

ac tuaL
actual-

value
value

value

set t ing

set t rng

ac tua l  va lue

s+4 ZVà @ s+{1772> W
actua l
value -

2+r l7?:1 .7- @ 2úru>

Norrnally in the workshop the
ac tua l  va lue  is  g rea ter  than
media  punp is  tu rned-on (5+6

actua l  va lue

d F v i r - è  i e  c .  r d  ì " c t é d  l - h a t  i f  t h e

ì h Ò  r r n n ó r  ì  i m i + i n d  ^ ^ n l .  r ^ i -  + h ó

are  in  contac t  )  .
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7. Recorder (not contained in standard version)

The recorder serves to register the rUNDA@LUX growth curve.

F o r  l e f F r  ^ e e è r n h l \ , .  c e e  6 . 2 . 1 .

F ò r  . r è n è r à l  i n F ^ r h à l ' i ^ n .  c Ò ó  ^ h . h + 6 r  1 n

Desc. r ip t ion  o f  FUNDA@LUX neasur ing  head (see chapter  9 .5 .10 . )

The FUNDA@LUX neasuring probe consists of the measurinqi chaÍrlcer,
the  suc t ion  dev ice  (2 )  the  e lec t ron ic  par t  and the  t igh t  par t .

By means of a pneumatically activated Teflon belows a sample of
approx. 50 mI is sucked into the neasuring chanber. The resulting
underpressure causes a rapid gasification of the sample. The ope-
rating time of this pneumatic cylinder can be adjusted at the
chokes, wltich are located opposite the air connections.



a

Two highly sensitive cadniumselenide photo resistances tneasure
the  br igh tness  o f  the  l igh t .  The cent ra l  photores is tance neasures
the extinction, whilst the excentrical one compensates the tenpe-
rature coefficient and fluctuat.ions of the l ight source.

For optinal adjustment to the various media and organisms an
interference fi l ter of approx. 515 nJn was chosen. It is kno\a'n
empirically to give the best results. You can read off fron the
test record the width of the band of transmitted l iqht. Thls re-
cording you find inside the cabinet.

4 . 2 - I O . 3 . Ster i l i za t ion

4 . 2 . L 0 . 4 .

The measuring probe is mounted at the Feflnenter, which has been
fil led with medium (standard socket with FUNDA@LUX suction tube).
For  the  s te r i l i za t ion  the  e lec t ron ic -  and l igh t -par t  must  be  re -
- ^ r ' ó . t t  D r ó c c  L . a \ ,  , , c r r n t ò  i n / . )  l - "  e n d  q a f  t h é  n Ò t - e n t i o m e t e r  O n  t h e

pu lse  genera tor  fo r  the  shor tes t  degas ing  t ime,  ( tu rn  fu l l y  to  the
left) . During the steri l ization of the Fermenter vessel the FUNDA@LUX
is  au tomat ica l l y  s te r i l i zed  too .

Ad i rq tn  an f  f . ) r  fhp  FFrnanta t ion

After steri l ization and cool-down of the n'ledia
and lamp-part at the measuxing probe and adjust
t i m e  a s  d e s c r i b e d  u n d e r  4 . 2 . 1 0 . 1 .  ( 3 ) .  T h e n  s e t
va lue  a t  zero :

-  p r ì f  z a r ó - n . ì t é n  t  i  Ò n é t  è r  O n  Z e f O

mount the electronic-
+ l ì à  ^ n f  i m : l  h , r ' l  c è

the measured FUNDA@LUX

-  Put  range swi tch  on  O,2  or  L .  (No ca l ib ra t ion  poss ib le  on  range 2)

-  When Lhe red  check inq  l igh t  a t  the  ampl i f ie r  l igh ts  up ,  the  FUNDA@-
f  . f  l Y  r t : 1 , , ó  - à n  h Ò  h , r i -  ^ n  7 a r ^  L r ,  h Ò à h c  ^ F  l _ h à  ? À r ^ - ^ ^ t  ó n l - i ^ m ó f  ó r

- The addition of the inoculum will cause the FUNDA@LUX value to ir]mp.

Should during the fernentation the FUNDA@LUX vaLue show alnost 100 g

you can change over to the next fess sensitive range or you can
suppress  the  ac tua l  va lue  w i th  the  zero-po ten t iometer  .  (Poss ib le  on ly
i n  r a n g e  0 , 2  a n d  1 ) .



^

4  -2 - rO .5  . Printing of the Calibration Curve

ln order to establish a calibration cu.rve samples are
during the fermentation at certain intervals of t ime,
FUNDA@LUX values are noted and the drv weiqhts of the
ascertained .
The outcome can be plotted graphically.

taken out
the actual

biomass
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4 . 2 . t O . 6 . Theory

The working principle

l,arnbext ' s 1aw:

f . I
I

of the FUNDA@LUX is based on the Beer-

E  =  t o q - ; - ' =  -  L o g :  = - I o 9 T
I .

E = Extinction

I  =  In tens i ty  a f  the  l igh t  p r io r  to  the  sample

T  =  T h l . a n q i  f \ '  ^ €  l - h a  l  ì d h i  À f i a r  i h è  c à m n ì è

T =  Transmiss ion

The FUNDA@LUX indication is
nultiplj-ed by 100

F@LUX iN g
" = 

roo * x rangre

g iven in  Lhe inverse

The range equals the negative logarithm.

R a n g e  0 . 2
- i )

O , 2  =  - L o q . 1 0  " ' -  =  - 1 o g .  0 , 6 3

638 o f  the  l jghL  meets  the  photo  res is tance

FUNDA@LUX indication : 100?

l  n n s
"  -  

t oo*
_ ^ )

T  =  1 0  
" ' -  

.  1 0 0 C  =  6 3 8

Range 1 :

1  =  - t o g  1 0  
-  =  - I o S  0 , 1

1 O f l  ^ f  t h ò  l i d h l -  h Ò ó t c  l - h a  h h ^ t - ^  r a c i  c È À h ^ .

FUNDA@LUX indication : 100 ?

1 0 0 9
F  = -  1  =  t

T = 1 0 -  1 0 0 8  =  1 0 È

logarithm and

(37t  ge t  absorbed)

(90s  ge r absorbed)



Range 2:

- )
2 = - I o g 1 0 - = - l o q 0 , 0 1

--+ 1 ? of the light meets the photo resistance (99 g get absorbed)

FUNDA@LUX reading 100

" = + 3 $ + , 2 = 2

T = 1 0 - 2 : I O 0 ? = l

Calculating the Extinction and Transmission accordinq to the
FUNDA@LUX VaIueS

Example :

FUNDA@LUX ind ica t ion :  47  z t  ranqe Ot2

" = # H t o , 2 = o , o e 4

T s  =  t O - 0 ' 0 9 4  .  t O O  a  =  B O r 5  %

Theore t ica l  Eva lua t ign  based on  Example  4 .2 . I0 .5 .

By means of the Beer Lambertrs law one can determine the con-
cent ra t ion  o f  a  l igh t -absorb ing  mater ia l .  (E  =  e  .  x .  d )

E = Extinctlon

€ = rnolar decade coefficient of the extinction

x  =  concent ra t jon  in  g / I

d = thickness of the layer in the rneasuring cell

In diluted solutions and at a certain wave length 9 is a con-
s tan t .  In  concent ra ted  so lu t ions  or ,  as  i s  the  case here ,  in
suspensions, the Beer-l,ambert I s law does no longer apply.

1

4 . 2 . r 0 . 6 . r .



)

A certain portion of the diffused light is added to the absorbed
light .
This portion can be deterrnined only by a roore complex 1aw which
takes  in to  account  the  s ize  and fo rm o f  the  suspended par t i c les .
There fore  x  =  f  (E)  i s  bes t  de tern lned as  a  ca l ib ra t ion  curve
and for easy calculation replaced by a polynorn.

) 1 h
X  =  a  +  a . E  +  a ^ E -  +  a - F -  +  +  à  E " à n n ' ^ v i m à t e d

o  I  2  3 -  
" '  " h -

x  =  ( s /L ) E (% Fundao lux  )

80 90
4 0  7 5
2 0  6 2
1 0  5 2

)  4 J

2 2 7
L 1'7

0 , 5  1 1
o , 2 5  9

a

u 1

u2

t 3

u4

-5

-6

u j

t8

In  our  case the  coef f i c ien ts  a re :

5 . 6 8 4 5

r -6547

1 . 8 8 5 4  l 0  
-

- )
1 . 1 8 1 2  1 0  

-

_ À
4 . 2 0 A 2  .  r O  

=

- 6
8 . 7 1 8 8  1 0  

-

-'t
r . 0 2 4 2  .  1 0

6 . 3 3 0 3  1 0  
- -

1 . 5 9 4 9  1 0  
- -

ExampLe:

FUNDA@LUX read out = 57 g

C e l I  d e n s i L y  c a l c u l a t e d  b y  a b o v e  p o l y n o m  1 4 , 4  q / l
see  d iagram

' T l h è  - ^ m n , ' r ò r  r ^ Y  t s r - i -  ^ ^ ì , , - ^ -
c ! v y r a , . .  , -  a , a r r a u ] e  f r o m  C h e m a p  A G .



4 . 2 . I O . 7 . c lean ing

Whi fs t  c fean ing  the  Fermenter  (see  chapter  4 .3 . )  the  FUNDA@LUX
is set for the shortest interval t ime. Remove light-and elec-
t ron ic -par t .  I f  the  probe is  d i r ty ,  a  th rough c lean jng  is
necessary :  D isassemble  the  probe as  per  chapter  6 .L .6 .

L  t  1 n  R Supervision and Control for continuous Fermentation,'Turbidostat, '

In crCer to retain a constant biorna s s-concentration in a
fermentation the l imit contact switch is eÍìp1oyed. (See
a l s o  4 . 2 . 1 0 . 1 .  ( 5 . / 6 . \  .

The upper l imit contact is taken as set-value on the desired
FUNDA@LUX va1ue, (desired biomass-concentration).
When the actual value rises above the set-value a rnedia pump
is switched on. It punps nedium into the Fermenter unti l the
actual value ó set-value. ObvÍously then the welght control
comes in to  ac t ion  (see 4 .1 .4 )  to  p revent  over f i l l i ng  the  Fer -
menter .

You can use the  FUNDA@IUX a lso  in  o ther  a reas ,  e .g .  fo r  super -
v i  c  i n d  + h è  l ) , r h i d i  F . '  i n  . è n r - r i  f " ^ ó c  ó F ^



I

4 . 3 .

4 . 3 . r

Cleaning the Fermenter

Fermenter without FUNDAFOM@

Renove a l l  need les ,  e lec t rodes .  a i r - in  and exhar rs t  f i l te rs .

Close all- connections, excepting 2, with new menbranes and
b l ind  p lugs .

Close the bottom valve.

FilI fermenter up to the cover with water containinq a non-
f ^ 5 -  i  - -  , r ^ +  ^  - - ^ -  ru s  L s r  v e r r  L  .

Set  s t i r re r  on  300 rpn .

If the fermenter is equipped with FUNDA@LUX:
Remove electronic part and housing of the larnp of the
FUNDA@LUX and set on shortest interval, t ime.

Set temperature control (either with stean or water heatinq)
fo r  70oC.

I^ihen that ternpeLature is reached close off the remaining 2
connect ions  and increase rpm to  1000.  (sp in -s t i r re r  5OO rpm) .

As soon as all dirt is removed turn the heating off, red.uce rpn
to 300, open 2 sockets and enpty the ferrnenter.

Rinse the fermenter twice with fresh water.

Svritch the stirrex off

Switch FUNDA@LUX off.

Should the fermenter not be used imnediately again for another
fermentation, f i l l  the fermenter vessel with approx. 3 cn of
water to prevent encrustations on the mechanical seal,



4.3 .2 .  Fermenter  w i th  FUNDAFoM@

- Remove a l l  need les ,  e lec t rodes ,  a i r - in  and exhaust  f j - l te rs .

-  C lose  a lL  por ts ,  except  one,  w i th  new mer ib ranes  and b l ind  p lugs .

-  C lose  bo t tom va lve .

- If the FUNDAFOM@ i-s connected laterally, lnstall a needLe '^' i th
t r r h ì n d  a n . l  . ^ n n é - l -  l - h a  è n . l  ^ f  l - h a  l - , r h i h d  È ^  È h è  ú ^ i - è r  f ^ n

-  F i l Ì  de tergent  so lu t ion  th rough the  open por t .

-  F i l l  f p r m p n f è r  r r h  f Ò  t h e  c o v e r  w i L h  w a L e r .

-  Set  s t i r re r  a t  300 rp rn .

- If the fermenter is equipped with FUNDAoLUX:

R a m ó r / è  è l è . t r Ò n i ^  h a r i -  : n r l  h a r r < i n n  ^ f  l - h é  l ^ m ó  À n d  < è f  | - Ò

shor tes t  in te rva l  t ime.

-  SeL tempera ture  cont ro l  (e iLher  w iLh  sLeam-  or  water  heat ing)
o n  7 0  " c .

-  When tha t  temperaLure  is  reached,  c lase  the  porL ,  remove the
end of the tubing fronÌ the water lap and insert lnto the drain.

- Switch the FUNDAFOM@ on unti l all dirt has come off.

- Switch off FUNDAFOM@ and heating and ernpty the fernenter.

- Connect the end of the tubing again to the water tap.

-  r ì n ó h  ^ h ó  ^ ^ F +

-  R inse  the  fe rmenter  tw ice  w i th  water .

-  Swi tch  s t l r re r  o f f .

- Switch FUNDAoLUX aff -

-  Shou ld  Lhe fe rmenter  no t  be  used imed ia te ly  aga in  fo r  anather
fe rmenta t ion ,  the  fe rmen ler  vesse l  shou ld  be  f i l l ed  w i th  approx .
I  cm o f  r rÀ fer  fÒ nrevent  encrus ta t ions  on  the  nechan ica l  sea l .



Prepara t ians  and Ster i l i za t ion  o f  the  Fer rnenter  Vesse l

4 . 4 . r Preparing the Fermenter

I f  the  fe rmenLer  i s  equ ipped w i th  a  we igh t  measure  you rnus t
c a l i b r a t e  b e f o r e  s t e r i l i z a t i o n .  ( S e e  c h a p t e r  4 . 1 . 4 . )

Rep lace  a l l  p ie rced membranes by  new ones .  Eas ies t  tes ted
by  squeez lng  the  s ides  be tween thumb and fo re f inger ,  (see  p ic tu re)

Mount exhaust air f i l ter. (Feruenter wlth FUNDAFOM@: onto the
FUNDAFOM@ socket ) .

Open the knurled screw at the pressure adjustment unj-t and
ins ta l l  th is  un iÈ  an  the  exhaust  a i r  f i l te r .

Pr:epare the probes you need:
a )  p H  p r a b e :  s e e  4 . 2 . 1 . 3 .  ( c a l i b r a t i n g )  .
Do no t  fo rge t  to  g ive  overpressure  o f  t . l  bar  on  the  rneasur . ing
device I



b )

c )

d )

A n t i f o a m  p r o b e  s e e  4 . 2 . 2 . I .

p o 2 - p r o b e  s e e  4 . 2 . 3 . 2 .  ( p r e p a r a t i o n )

4 . 2 . 3 . 3  -  ( c a l i b r a t i n g  o - p o i n t )

Redox-electrode

C O 2 - e l e c t r o d e :  s e e  4 . 2 .  B .  3 .

Install the electrodes and probes you need in the ferrnenter.

Mount  FUNDA@LUX,  connect  to  compressed a j - r ,  (see  4 .2 . IO.2 .  and
4.2 . IO.3 .  )  and re rnove e lec t ron ic -  and l iqh t  par t .

F i l l  l n  the  ned ium.

Put new membranes and blind plugs on all sti l l  open ports.

Set FUNDA@LUX for shortest interval t ime.

MounL pro tec t . ion  hood to  the  g lass- fe rmenter  i

q ó i  c l - i r r ó r c  + ^  A n n  - - -

fhe fermenter is now readv for steri l ization.

Ster i l i za t ion  o f  the  Fermenter

( S e e  a l  s o  c h a p l e r  4 . 1 . 6 . 1

Se lec t  fe rmenta t lon  te rnpera ture .  (Togg le  swi tch  on  sp .
Adjust the fermenter temperature with the potentiarneter) .

Se t  s te r i l i za t ion  dura t ion  in  minu tes .  (Beg ins  when sLer i l i za t ion
tempera ture  has  been reached) ,

Choose heating system.

Ad jus tnent  on  the  pr in ted  c i rcu i t  "au torn .  s te r i l j -  za t ion  "  .

S tar t  s te r i l i za t ion  w i th  the  togg le  s l ' i t ch :
f i rs t  pu t  sw i tch  on  " rese t "  then on  "s ta r t " .



?

Choos ing  the  s te r Í l i za t . ion  tempera ture :

Toggle-switch at the temperature controller must be set on sp.
By turning this potentj-ometer the steri l ization temperature
can be  se lec ted .  Reas ing  takes  p lace  a t  the  d ig i ta l  d isp lay
of the temperature controller.

Put Èoggle switch at the temperature controller back on m.V.

Switch FUNDAFOM@ on,

When 100"C has  been reached,  c lose  the  pressure
by turnj-ng the knurled screw.
C a u t i o n :  A t  1 2 1 o C  L h e  p r e s s u r e  i s  1 , 1  b a r .  S t e a n -

Open steam valve at the bottom valve. (20 min. )

adjustrnent unit

d l r  c +  ó c - r n ó  |

4 . 4 . 3 .

When steri l- ization time has elapsed. the contents of the
ferrnenter are autornatically cooled down to the fermentation
temperaLure selected at the temperature controller. The vacuurn
which results from cooling down is autamatically compensated by
the  pressure  ad jus t ing  un i t .

Remove protecting hood.

Reduce pressure  on  pH probe to  0 ,5  bar .

Turn the knurled screw at the pressure adjusting unit out
conp le te lv .

Prepara t ion  and Ster i l i za t ion  o f  Accessor ies

Cut  p ieces  o f  tub ing  (5 /8

one end of a tube with a
need les .

Pack needle and the free
tube. For the needles the
u s e d .

run) to the correct lengths, cover
spring and fix this end to one of the

end of the tubing into the steri l ization
s ter i f i za t ion  fe r ru les  can a lso  be



.--.'-"

-  Necessary  accessor ies :

- Needle and tubing for
- Needl-e and tubing for
-  Need le  and tub ing  fo r

is  p lanned.
- Needle and tubing for
- Needle and tubing for

e c c .

d u u a r r l f  d u  r u s

a u u f  r r v  q  ! ^ a r  r r r s .

addiLion of medium if continuous culture

harves t  i f  con t inuous  cu lLure  is  p lanned.

additives such as nethanol, suqar solution

You inoculate by means of a tube \,rhich afterwards is used for pH

control Fix a glass tube to the end of the tubing and wrap lnto
è + a - i  I  i  ? a f i  ^ h  ì , r h i  h d

-  A i r  ín le t  f i l te r
r n < è r f  r ^ L ' è y  n ^ r r i ^ h  ^ f  t h e  s L e r j l i z a t i o n  t u b e

emp loy  t he  s te r i l i za t l on  f e r ruLe .

s f è y i  ì i z è  t h é  n r é n à r c d  r s s s s s e l i s s  f o r  2 5  m i n .  a t

l c a a  n h n + a  \

1 2 1 o C  ( a u t o c  L a v e  )



4.4 .4 .  Prepara t ion  o f  the  Fermenter

In case your fermenter is equipped with a FUNDAoLUX:

Mount  the  l igh t -  and e lec t ron ic  par t ,  se lec t  op t ima l  degas ing
t i m e  a n d  s e t  a t  z e r o .  ( s e e  4 . 2 .  1 0 . 2 .  )

A f te r  s te r i l i za t ion  the  po2-e lec t rode must  be  ca l ib ra ted .

- At every socket to which the aeration pipe leads remove the
l ì r  r  _  r  _  1 . ._  t_ r ln -  . l f  Ér  h :n^ t  ón  f  hè  qrernbrane.

t - ,  
d r ru  Pu L

I f lame the  e thano l .

-  Unwrap the  s te r i l i zed  a i r  in le t  f i l te r .  Do no t  touch the  need le j
Heat the whole length of the needle over the flame of a Bunsen
burner .  P ie rce  the  membrane.  Be sure  to  keep the  f i l - te r  leve1.

-  Screw f i l te r  on .

-  Through the  a i r  in le t  f i f te r  b low a i r  in to  the  s t i r red  fe rmenter .

-  Se t  the  s lope o f  the  e lec t rode (100ts )  o f  the  pO2 probe.
( s e e  4 . 2 . 3 . 3 .  )  .

-  Swi tch  o f f  a l r - in .

Now lhe  necessary  need les  are  p ie rced as  descr ibed fo r  the  a i r  in le t
f i l te r .  Be fore  tak ing  the  need le  ou t  o f  the  s te r iLe  pack ing  inser t
the tube into the purnp and c.Iamp it t iqht with a hose clip.

The fermenter is now readv for inoculation.

4 .4 .5 .  Inocu la t i -on  o f  the  Fermenter

-  f n < a r l -  l - r r h ó  i n + ^  t - ] . ì ò  h- - . _ -  - . . _  r u m p .

-  Remove hose c1 ip .

-  W i t h  à  c a s  F ì e m c  h è à | -  l h : t  a n , l  ^ f  r h o  l - , r h i h d  n ' ! '  ìv r  L r r c  L u v r r ' 9  L r r É  9 r d s 5

tube attached and immerse it into the inoculum under sterife
cond l t lons ,

-  S e t  p u m p  o n  l o c a L  ( o n  b a c k  s i d e )  ( s e e  4 . 2 . L . 5 . )  a n d  p u m p  t h e
inoculum into the ferrnenter.



Swi tch  pump o f f ,  cu t  o f f  the  tub inq  above
heat  shor t l y  and a t tach  i t  to  the  ac id -  o r
F i - L I  t u b p  w i t h  a c i d ,  ( r e s p . w i t h  a t k a l i n e )
f ó  n H - . . n f r - l  h v  c è l - t i n d  t h e  s w i t c h  a t  t h e
h r ì h ^  a d : i  n  + ^  l ^ ^ r ' l

t - h a  ^ l : c c  f l r l . ' ó

a lka l ine  bo t t le .
and switch over

back side of the


