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It Is often considerad to be a waste of valuable raw material 

if fish is converted into meal to be fad to chickens and pigs 

instead of using  the  fish  for human consumption. 

This   is  not  true*   however,  as  there are many species of fish 

which  are not suitable  for human  consumption,   but which are 

excellent  raw material  for fish meal production.     Furthermore. 

when   fish ars caught  for direct human consumption,  as a rule 

both  trash  fish  and  fish waste are obtained.     These types of 
raw material can  aleo be ueed  for fish meal  production. 

In  this connection   I wish to quote the following from an interim 

report  on the FAO  Technical  Conference on Fishery Products held 

in  Tokyo December  1973. 

"Participants  showed a great deal of interest  in the Session 

dealing with  fish protein,   fish meal and  fish oil.    The 

Conference concluded that where fish cennot be gainfully 

used for direct  human consumption,  it should be converted 

into meal and oil  thereby making constructivs use of resources 

which would otherwise be neglected or underexploited or 

perhaps not  fished et all.     In the discussion of this topic 

it was pointed out that  fish meal and oil made valuable 

contributione  to human well-being through  uee for animal 

feed and for medical and  industrial purpoaee.    Another 

favourable  factor was that the fish meal  industry frequently 

plays an important part  in bringing about  development of 

fishery industry,  especially  in developing countries." 

Why  is  fish meal  eo valuable?     I will not go into detail concerning 

the composition of the fish  itself but can mention that fish in 

general oontain about  15 - 20 % fatfrea dry subetance and a 

oertain amount of oil,  2 - 25 \,  dependent on type of fish. 

The belanoe is water. 
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If the conclusion 1B reached that a fish meal plant is a 

profitable investment, the next step is to decide on the 

type of plant  that would be  the most  suitable  one. 

If  the  raw material  is  lean,   i.e.   if it  can be established 

already beforehand that the meal  will  have a  sufficiently 

low oil content  without  removal  of the  oil   (and that  oily 

fish will  never be  used as  raw material   in the  future)   a 

plant  for drying  the  raw material   only  can be   installed. 

If,   however,  which   is normally the  case,  the  fish  contains 

so much  oil  that   a  de-oiling has   to take place,  a complete 
fish meal  and  fish  oil plant  has   to be  used. 

For this  application,  several  types  of plants  are available, 

most of which work according to  the same principle  and can 
be  classified  as  conventional  plants. 

By  this expression   I  refer to a  plant  consisting of a steam- 

heated cooker,   a screw press,  a  drier,  decanters and separators 

for press  liquid,   separators  for the fish oil  and possibly 

also an evaporation plant.     See  figure  1. 

The  cooking process  is an extremely  important  stage  in  a 

fish meal  factory,  as  the raw material must be cooked properly 

to make the protein coagulate and  to burst the oil containing 

cells.    The steam cookers are intended for direct steam 

injection,  indirect steam heating  or •  which  is most  common  - 
for both direct   end  indirect  steam heating. 

The next importent step is the removal of solids from the 

liquid after cooking.    A screw prase is  used for this purpose 
in  conventional  plante. 

The •ffsetiveaeee   of the screw prese  is,  however, dependent on 

the quantity and the oonsistsncs of the cooked fish mash.     If 

the quantity    variée, the prete portion or the number of revolu- 

tions of the prees has to be adjusted.    Corresponding adjustments 

muet also be made if the consistency of the cooked fieh mash 
varies. 
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The  drying of the solidi coming from the press  is nowadays 

normally  carried out  in a steam drier. 

The   liquid phase  from the press  is treated in a decanter 

centrifuge for the  removal of suspended solids and then  treated 

in  a separator to  recover the oil.     The oil  is  purified  in a 

special  separator. 

The water phase  leaving the press   liquid separator contains 

dissolved solids which can be recovered by first concentrating 

the  stick water in  a multiple-effect evaporator and then  drying 

the  concentrate  together with the solids  from the press  and the 

solids  from the decenter. 

Another type of fish meal and fish oil  plant which  differs 

from the conventionel plants  in several  fundamental  aspects 
ie   ehown  on figure 2. 

The  raw material,   including the blood water,   is fed to a mincer, 

where the raw materiel  is evenly cut  up.    This  is then pumped 

or transported from a hopper after the mincer by a scrsw con- 

veyor to  the cooker.     By varying the speed of the pump or 

screw conveyor at  the  inlet of the cooker it  is possible  to 
adjust the capacity of the plant. 

The  cooked fish mesh  is pumped to the decanter where  it  is 

seperated into a  liquid phase and a solid phase.    The solid 
phase  ie traneported to the drier. 

The liquid phase is pumped to a solids-ejecting separator, where 
the liquid is separated into three phases, an oil phase, a water 
phees and a solid phase. 

The  solid phase  ie  intermittently shot out from the  seperetor and 

fed baok to the oooker.    The  intervals between the shootings are 

reguleted by a preset programme. 

The oil phass io  either pumped direct  to  the storage tank or 
"polished"  in a epecial separator. 
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The water phase,  which contains  dissolved solids,   is  concen- 

trated  in an evaporator plant  to  about  35 - 40  %  dry substance. 

In  some  plants  the concentrate   is  separated  in a  special separa- 

tor in order to  remove the oil,  which  may have been   freed during 
the heat treatment  in the  evaporator plant. 

i 

The  concentrate  from the evaporator plant  is mixed with  the 

solids  from the decanter before  being fed into the  drier, 
where  it  is  dried into meal. 

After the drier,   the meal  can  be milled,  cooled,  pelleted 

preeeed to bricks according to  the requirements  of  the customer. 
or 

The most  important difference between the above type of plant 

and the conventional  type  is  that  a decanter is  used  instead 
of a press. 

A decanter,  see figure 3,   consists of a drumlike   rotor containing 

a screw conveyor,  both rotating at a  high but slightly different 

speed.     The cooked fish mash  is  fed through a hollow shaft into 

the  rotor.    By means  of the centrifugal force the  solids ars 

thrown    out to the rotor wall,  where,  due to the  speed diffe- 

rential,  the flighte  of the conveyor move the solids continuously 

to the outlet ports at one  end.     The  liquid, which   is  lighter 

than the  solide  forme  an inner layer and leaves  the  decanter 

continuouely through  outlet  porte  at the oppoeite  end. 

By introducing decanters,   centrifugal  force replacée  the mechani- 
cal  force used in screw pressée. 

The  introduction of centrifugal  force for removing the solids 

from the  liquid In cooked fish mash has proved to give many 
advantages, for example i 

The deoanter ia far lesa seneitivc to the kind of raw 

material treated than a s craw proas.    It is thus not 

necessary to drain off any blood water from the fieh before 

feeding the raw material into the plant. 

The machine nesds no adjustment when the quantity or the 

oonaistsnoy of the cooked fish mash is changad. 
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When  treating soft raw material»  which  is difficult  or 

impossible  to  treat  in conventional plants,   the dry 

substance  is  separated out  and  continuously discharged 
from the  decanter. 

The   decanter has a better de-oiling effect than  a  screw 

press  which  results  in a  fish  meal with  lower fat  content. 

The   decanter gives a higher meal  yield than a  press. 

The   decanter gives a very  fluffy  and uniform solid phase 
which   is   easy to dry. 

The   spongy state of the solid  phase facilitates  the 

absorption  of stick water concentrate  if whole meal  is 
produced. 

The oooker and  drisr system also  differs from that of conventional 

plants.     In  the plant just described  no  steam is required for 
cooking. 

The oooker and  drier are in principle  of the same design»  see 
figure 4. 

They consiet  of a slowly rotating cylinder inside a stationary, 

insulated  Jacket.     The cylinder is  fitted with longitudinal 
tubes attached  to the end plates. 

The heating medium is flue gas  generated by burning oil  in 
• heater belonging to the plant. 

The flue  gases»  which have a temperature of about 400°C at the 

inlet of the  cooker and drier,  heat  the  longitudinal tubes as 

well as th« aide and end plates.     Thaee surfacss transfer the 

heat to th« material io be cooked or dried.    There is.  consequently, 

no risk for any direct contact between flue gases and the material. 

The flue gae,  which  is sucked through cooker and drier,  is recircu- 

lated to the  flue gas gsnerator and mixed there with the out-going 

gases so that  a  steady temperature at  the outlet is maintained. 
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A temperature  of about   400°C  may  seem to be  very   high.     However, 

the  material  to be cooked and dried  is not exposed  to this tern-' 

perature  as there  is no  direct  contact between  the  flue gases 

and  the material.     The  temperature of importance   for the treatment 
of  the  substance  is that  of  the  heating surfaces  which due to 

the   low  heat transmission  coefficient  of the  flue  gases will 
be   low. 

As  can  be  seen  from the  graph   in   figure  5 the  temperature of the 

heating surfaces  in the  cooker  is  .lightly higher than  100°C. 

The  temperature  in the  fish mash  rises  to Just  below  100°C before 
the  material  leaves  the  cooker. 

From the graph in figure 6, it can be seen that the temperature of 

the heating surfaces is about 140°C in ths drier and that the tem- 

perature of the material  to be dried is constant  at  about 70°c. 

The  above type of cooker and  drier have proved  to  be  very efficient 

and give better resulte  than  conventional ones.     This  refers espe- 

cially  to the heat economy which   is  extremely  good as no steam is 
used. 

Another advantage of the above cooking and drying  system is that 

an  effective deodorizing plant  can  easily be added to the plant. 

Most  of the  unpleasant  odour in a  fish meal plant   comes from the 

drier,  where the water driven  off  is absorbed  in  the  form of 
vapour by ventilation air. 

If the  ventilation air with  ite  vapours and gasee  can be prevented 

from being  let out  into the air,   the ma'.n pollution  problem is solved. 

The deodorizing system used  in  combination with  the above type 
of plant  ie shown on figure 7. 

The ventilation air from the drier ie fed through a cyclone to a 

scrubbing tower,   -here  it  ie cooled end washed with water.    The 

tower ie fitted with ineerte which  guarantee good contact between 

the ventilation air end the cooling water, resulting in an effective 
cooling and condeneetion. 
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The cooled ventilation air with the incondensable parts are 

passed from the scrubbing tower to a moisture trap to remove 

droplets.  The air is then preheated and split up in two streams, 

one going back to the drier as ventilation air and one going as 

eecondary air to the furnace of the fish meal plant» which has a 

constant consumption of air. No gas therefore leaves the plant 

without passing through the burner, where the unpleasant smelling 

matter is burned. 

Some of the advantagea of the above type of plant can be gained 

in a conventional plant if the decanter is used in a more 

effective way. 

The decanter can be ueed in parallel with the press as shown on 

figure 8.  In this system, the prestrainer between cooker and 

press is equipped with large holes through which liquid and fine 

solids are drained off and fed directly to the decanter.  In this 

way material which may be difficult to press is prevented from 

being fed into the press and is treated in the decanter only. 

The decanter can aleo be used as replacement for the press, see 

figure 9, i.e. in the same way as deecribed previously for the 

"unconventional plant". 

Comparisone have been made between plants using pressée and plante 

using decantere instead of prisses. Some results are ehown in 

figure 10.  In this figure, each vertical line with one dot and 

one x represent a factory where analyses have been made eimul- 

taneously.  The dote represent the fat content in the meal obtained 

when operating on decanter only, whereas the x-marks represent 

the fat content in meal produced in the press-line. 

To sum up» I have deecribed a complete fish meal and fish oil 

plant which differs from conventional plante and which has the 

following main benefits» 

The plant is lese ssnsitive to the type of fish and ite 

oondition than other plante. 

It can be operated at high capacity even when treating fleh 
of inferior quality. 



The m«al produced in the plant will have a lower oil 

content than meal produced in other plants. 

No steam is used for cooking and drying, thus no steam 

boiler is required. 

The heat economy is very good, i.e. the fuel oil consumption 

per ton or raw matsrial is low. 

The fresh water consumption is insignificant. An evaporator 

plant can be added to the plant if the waste water (the 

•tick water) ie also to be treated. 

A deodorization plant can be added if the plant is to be 

installed in a populated area. 

I have also described how some of the above advantages can be 

gained in a conventional plant by ueing a decanter in a more 

effective way than ie normally the case. 

Finally, the last figure ehows you the importance of maintaining 

a plant at high capacity and how the profit decreases rapidly 

if the capacity is reduced. 

In figure 11, the lower horizontal line represents the fixed 

costs, i.e. depreciation, interest, labour costs, maintenance 

costs, costs for slectric power etc. which are more or less 

independent of the actual throughput in the plant. The difference 

between the horizontal line and the eloping, lower line represents 

the costs for raw material, fuel oil. bags etc. which are directly 

related to the actual throughput in the plant. Thie line, there- 

fore, showe the total coats for operating the plant at different 

throughputs, i.e. at different degrees of utilization. 

The upper declining line represents the groes income, i.e. the 

value of the mee1 and oil produced, which is directly propor- 

tional to the rate of production. 
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The profit it thus represented by the difference between the 

two upper lines. As can be seen, the profit decreases much faster 

than the reduction in the degree of utilization. This shows the 

importance of ohoosing a plant which can be run at high capacity 

more or less independently of the kind of raw material treated. 
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