
Processing of metal chips by chip 
centrifuge or briquetting press?  

White paper

Centrifuging 
vs Briquetting

Two possibilities of efficiently processing chips and achieving added value 

are:  Briquetting systems or industrial centrifuges. But what are the respective 

preconditions, challenges and benefits of each processing possibility and how high 

are the respective costs?  

Incl. checklists
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Centrifuging

Briquetting

The chips are subjected to high centrifugal forces in rotating drums.  Hereby 
the cooling lubricants (CL, either oil or emulsion) are separated form the 
chips.  What is left is dried chips and separated CL.  There are different types 
of centrifuge: 
>  Continuous centrifuges/Automated systems The material will be pushed 
upwards on the sides of the drum by the following chips. There the chips are 
separated from the CL via a slotted sieve.  The degree of de-moisturizing is 
influenced by the amount of material present.
More material means faster throughput, which however also means 
reduced de-moisturizing.
>  Push-floor centrifuges (Function similar to continuous centrifuges) The 
material discharge is effected by lifting movements of the floor. The chips 
remain generally longer in the drum, meaning an increased de-oiling is 
possible.   Common for fine material or material with sludge or oil contents. 
>  With Batch centrifuges the material discharge is manual, although some 
models are automated. Also suitable for long chips.

The chips are compacted through pressing, on the one hand to press the 
moisture out of the material and on the other hand to achieve a significant 
reduction in the volume of the chips (for aluminium the typical value is 
1:10). What remains is the volume reduced chip briquettes and the recov-
ered CL.  In the metal industry, hydraulic presses are mainly used, which are 
automatically operated. 

Briquetting systems mode of operation: https://youtu.be/3p6Xbwb4CiM

The technologies

Complex respectively inefficient chip processing is a vexatious topic in many metal processing 
companies. The problem of wet chips with polluted work and storage areas is an issue for many metal 
processing companies.  Inextricably linked is the high workload involved in disposal of the chips, with 
a lot of forklift traffic and reduced scrap revenues for the chips.  
Two possibilities of efficiently processing chips and achieving added value are: Briquetting systems or 
chip centrifuges.  

But what are the respective preconditions, challenges and benefits of each processing possibility? 
And how high are the costs?
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Comparison of the chip treatment 
processes 
Objectives - Aspects - Limits

One of the main objectives of both process technologies is the efficient 
recovery of cooling lubricants (oil or emulsion). 
Chip centrifuges and briquetting presses alike are implemented for the 
recovery of oil as well as emulsion. The return of the cutting fluids to the 
production process has proven especially rewarding. Assuming good 
quality centrifuges are utilized, the difference in the amounts of recov-
ered cooling lubricants is minimal.  Manual batch centrifuges however 
achieve reduced de-moisturising levels.  
 
In contrast you have the especially high performance methods with push-
floor centrifuges and briquetting presses with (very) high pressure.  Both 
achieve maximum de-oiling resp. de-moisturizing values with the push-
floor centrifuges in particular cases achieving slightly higher results. 
Depending on briquette resp. material properties, the residual moisture 
levels can be further reduced by subsequent storage:   Briquettes lose 
water through evaporation, whereby the oil content remains stable.  (See 
diagram below).
When it comes to grinding sludge: the residual moisture in briquetted 
grinding sludge lies, depending on the composition, between 4 and 8% 
roughly, and somewhat higher should filter aids have been used.  Centri-
fuges can also achieve this under certain conditions.  

Cooling lubricant recovery

Normal residual moisture 
levels under production 
conditions e.g. for 
aluminium briquettes are 
roughly 2-6%. For steel 
briquettes the levels are ca. 
2-4%.

Centrifuged chips resp. briquettes
can achieve even further reduced levels under 

aluminium production conditions, as especially 
high quality machines are utilized. 

Best practice Chip treatment

Oil:           3 - 6%
Emulsion:    2 - 4 %

Test sample - briquette: Steel chip briquettes 3500 kg/cm2 (pressure) Residual 
moisture course when stored in the open air

Storage time at 20° C in hours

10

1%

1.5

2.0

2.25 % directly after pressing

2.0 % after 24 hours

1.5 % after 48 hours

1.2 % after 120 hours

2.5

20 30 40 50 60 70 80 90 100 110 120

Resid-
ual
mois-
ture
in 
%

Push-floor centrifuges and 
briquette presses with very 
high pressing power achieve 
somewhat lower residual 
moisture levels. 
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Briquettes reduce expensive container transports (Roll off or Spreader). 
They are easy to handle and can be transported as general cargo meaning 
cost savings, even in complete loads.  The transport costs are reduced 
in each case, which brings revenue.  Wholesalers or melting plants can 
be contacted directly in the case of briquettes, even if they are located 
further away, especially with varietal purity (e.g. Aluminium).  Optimized 
re-utilization paths are the end result.  The trade chains are hereby 
shortened, small local disposal services can be skipped. Their margins 
now become assets of the producing company, whereby the re-utilization 
revenues increase anew. 

A determined residual moisture level means a defined scrap quality is cre-
ated.  Tiresome discussions with the receiver about moisture content and 
unjustifiable price reductions are thereby a thing of the past.  Calculations 
can be made on a concrete basis.  This is valid for centrifuged chips and 
briquettes. 

The introduction of briquetting can be taken as an opportunity to rethink 
material sales approaches.  A utilization investigation into acquiring alter-
native receivers can mean huge additional revenues 
for briquettes. This investigation is particularly appropriate when the 
current receiver refuses to take briquettes or pays only a pittance for them.  
Additional revenues are the results of these investigations in most cases. 

Significant additional revenues are achieved, especially with aluminium.  It 
is not rare to see high two and even three digit figures per ton.  That means: 
The investment for a briquetting system amortizes in one to two years, in 
many cases: 

Sample calculation: 

 > 100,- € more revenue per ton at 800 to/year = 80,000,- €/year 
 > 120,- € more revenue per ton at 300 to/year = 36,000,- €/year
 > 250,- € more revenue per ton at 80 to/year = 20,000,- €/year

Additional revenue, Briquettes / Chip 

Chip briquettes have a 
constant residual moisture 
level, meaning there is 
a defined scrap quality.  
Specialized wholesalers 
or melting plants can be 
targeted directly in the case 
of briquettes.

A blanket statement regarding the additional revenues achieved for briquettes 
over chips is not possible. It depends on the following factors: 
> Amount of chips or briquettes
> Market situation / current requirements for scrap in the market
> Varietal purity and alloys of the scrap
> Levels of savings in transport costs
> Amount of increased revenue through defined scrap quality
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Centrifuging wet chips achieves no
or barely any volume reduction. Therefore neither handling 
nor logistic benefits are achieved, and additionally chip crushing has to be 
carried out in an upstream step.
Briquetting, in contrast, achieves a significant volume reduction. The 
internal chip logistics are simplified through reduced forklift traffic and 
storage space is saved.  Furthermore, external truck drives to dispose of 
scrap/briquettes is reduced. 
A major factor with especially high potential for aluminium: 

Implementation example: 
Sample project 1: 
Aluminium chips with 75 kg/m³ bulk density, amount: 2,000 to/a (ca. 400 kg/hr.), operating hours: 20 hrs./day

Sample project 2: 
Aluminium chips with 200 kg/m³ bulk weight, amount: ca. 300 to/a (ca. 75 kg/hr.), operating hours: 16 hrs./day

Volume reduction / Reduction of 
logistics effort 

The density of e.g., 
aluminium briquettes can 
be, depending on the alloy, 
up to 2,600 kg/m3 

CENTRIFUGING BRIQUETTING

Logistics 
internal

Intensive / numerous in-company forklift drives; 
from MCs to chip containers in the open air. 

The path is shorter for the chips to the centrally installed briquetting 
system.  

Here it is possible to process in Big-Bags. 
Savings of 5 man hours daily (forklift drives)

 --> Cost benefit ca. 60,000,- €/a resp. 30 €/to

Storage 
space

More space required on account of  more large 
containers + logistic challenge 

Reduced space requirement for Big-Bags.
 The container spaces saved can be put to other use. 

Logistics, 
external

Container type (40 m3) = ca. 3,000 kg chip loads: 
 Every 7.5 hrs. a 40 m3 container had to be ex-

changed
The container had to be covered with a tarpaulin to 

prevent the chips from flying during the drive, which 
is work intensive.  

Briquettes packed in Big-Bags. Sold directly to a melting plant in 
loads (25 tons) resp. disposal company  

Expensive container transport is avoided, 
Disposal costs are reduced through Big-Bags transport with articu-

lated truck. 
(Benefit ca. 100 €/to)

CENTRIFUGING BRIQUETTING

Logistics 
internal

Intensive / numerous in-company forklift drives; 
from MCs to chip containers in the open air.

The path is shorter for the chips to the centrally installed briquetting 
system. 

From there, the briquettes are transported in containers to the 
container area.

Savings of ca. 8 man hours weekly (Forklift drives)
 --> Cost benefit ca. 16,000,- €/a resp. 50 €/to

Storage 
space

Higher space requirements through more 
large skip trailers 

Reduced space requirements through smaller containers (5,5 m³).
 The saved space can be utilized for production purposes. 

Logistics, 
external

Skip trailers 10 m3 = ca. 2,000 kg chip load: 
 

13 drives per month can be saved
Skip trailers 5.5 m3  = ca. 9,000 kg briquette load: 

 
Only 3 drives necessary per month
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Varietal purity and material 

Melting gains when re-melted

Disposal companies and melting plants normally pay higher prices for 
varietal purity in scrap. Therefore, it makes economic sense to facilitate 
this when processing chips. 
Briquetting offers the opportunity to sell metal residues variety pure and 
additionally volume reduced.  This is particularly interesting for melting 
plants. Only briquettes can be stored optimally, even separated accord-
ing to alloys. 

Briquetting systems, just like chip centrifuges, are able to flexibly pro-
cess various residual materials. However, cleaning must be carried out 
after material changes.  Particularly aluminium and general non-ferrous 
metal tolerate no amounts of steel chips.

Residuals from production have one thing in common: At the end of the 
recycling process they will be re-melted. An upstream reduction of the 
residual moisture through chip centrifuging or briquetting is necessary in 
order to prevent an explosive reaction of the residual moisture with the 
melting bath.

When they come in contact with flames, metals tend to burn very quickly 
instead of melting. This means for many melting companies: “Melting 
loss” causes loss of resources and hard cash is also lost.  Results: Re-
duced levels of burn off are seen in briquettes when compared to loose/
dry chips, thanks to their higher density. Specially designed chip melting 
furnaces can be utilized for centrifuged loose chips for optimal melting 
with little burn-off. You can find more on the topic of re-melting alumini-
um briquettes here:

Woolly, long chips can 
lead to problems in both 
processing approaches and 
when possible they should 
be shredded in advance. 

The following applies 
especially in the aluminium 
sector: Independent of the 
melting technology, the 
difference between loose 
or briquetted material is 
significant when melting 
material. 
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Further factors

Impurities: Large material cut-offs or general full material like girder 
ends, profiles or large screws are often to be found in the chip material.  
These impurities are normally a disaster for the system technology in 
both approaches. When it comes to briquetting they can lead to short 
and even long term damage to the tools. They also disturb the automatic 
operation. Centrifuges also get problems with these impurities, and espe-
cially when they are a particular size, they can lead to damage.
Chips are not permitted to have impurities in either method or at least 
only in very limited amounts. 

Regarding grinding sludge, fire danger is another factor. Depending on
the material, centrifuging can produce sparks and it is possible that a 
material fire can be set off. In contrast, when it comes to briquetting, the 
possible reactive surface has been greatly reduced through compres-
sion. The fire danger is thereby excluded. 

Using a centrifuge does not come into question when processing slud-
ges. Briquetting systems can offer many benefits here. The conveyance, 
extraction, storage and disposal of dusts nullify the risks of materials 
catching fire.
Through reducing the surface area resp. reducing the volume, the source 
of the danger is eliminated. Always important: Processing will be greatly 
simplified, on the one hand through the elimination of dust pollution 
(workspace and environmental protection) and on the other hand dispos-
al is greatly simplified also. 

Work safety: Manually fed centrifuges often mean drip losses during 
material feed. Soiling of the floor is normally the result whereby the 
work safety is endangered and linked to that are environmental hazards. 
Automatically functioning centrifuges in contrast are enclosed and this 
hazard is not a factor.

Depending on the 
customer’s situation and 
aside from those already 
mentioned, there are a 
variety of factors which 
influence the choice of
process: Fire danger,
dust reduction
cleanliness etc.

i
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Limits of both process methods

When metals have already 
been mixed,e.g. steel chips 
mixed with aluminium 
chips, then it is not advised 
to briquette directly. 

Limits of briquetting: When metals have already been mixed, e.g. steel 
chips mixed with aluminium chips, then it is not advised to briquette di-
rectly. It would lead to a reduction in value of the highly priced aluminium 
chips. An upstream separation of the metals is required. 

In specialized melting plants for copper alloys, loose chips are preferred 
as briquettes do not suit the process technology.  The marketing of the 
briquettes should be clarified before the machine is installed. 
Aluminium briquettes can not be optimally utilized by every plant.  
Sometimes the scrap merchants are the blocking point.  As already 
mentioned this indicates that a marketing investigation can discover 
optimized sales paths.

Limits of centrifuging:
For moisture reduction in grinding sludge, briquetting is often the better 
choice as it can very flexibly process different sludge qualities with high 
de-moisurizing and de-oiling requirements.  

A disadvantage of the chip centrifuge is the annual mandatory UVV test, 
which has to be additionally carried out in a disassembled state every 
three years.  Apart for the costs of the test, you also have to factor in 
downtime.  
On the other hand, the briquetting system requires the hydraulic hoses to 
be exchanged. 
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Summary:

CENTRIFUGING BRIQUETTING  

CL-RECOVERY

VOLUME REDUCTION

LOGISTIC BENEFITS

VARIETAL PURITY

BENEFITS RE-MELTING

ADDITIONAL REVENUE CHIPS/BRIQUETTES

high

high

high

high

easy to achieve

easy to achieve easy to achieve

high

high

high

high

easy to achieve

limited

limited

limited

limited

difficult to achieve

difficult to achieve difficult to achieve

limited

limited

limited

limited

difficult to achieve

General data on the basis of experience values.  Projects differentiated by material/preconditions

Processes compared

Only in specially set-up furnaces
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Comparison of 
system technology

Briquetting systems: Briquetting systems from RUF are conceived for 
a continuous fully automatic operation. RUF offers models for direct 
connection to the MCs, as well as centralized briquetting solutions. The 
operating times and personnel deployment is minimal in both cases.

Chip centrifuges: As a rule these also run automatically. There are two 
variants available in diverse sizes:  Batch centrifuges and continuous 
centrifuges e.g. as push-floor centrifuges. 
These can be connected directly to the MCs or can be operated centrally. 
In the case of a central set-up however, an additional upstream system is 
necessary which ensures an even feed of the centrifuge.
There are also manual batch centrifuges available on the market. These 
are popular when small amounts are throughput. But this type of centri-
fuge demands high personnel involvement and results in a limited level 
of de-oiling.  Furthermore the operation of such systems often causes 
polluted work environments.

Fully automated operation 

Chip processing normally 
runs unmanned and 
automatically.
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The machines from both chip processing technologies are designed and constructed to be operated for many 
years. In particular, parts which come into contact with material are constructed from hard wearing material or 
surface treated resp. hardened in order to achieve a long service lifetime.  

With the appropriate maintenance the systems can proverbially run forever.  The maintenance costs are 
minimal and lie at around 1 to 3 euros per ton as a rule for chip briquetting.  Of course, energy costs must be 
considered alongside maintenance costs when calculating operating costs.  You can find details on this in the 
next Chapter. (Page15).

Cramped production conditions demand compact solutions for chip 
processing.  This influences the choice of chip process.  Depending on 
the required throughput and material characteristics (short, long, woolly 
chips) different machine options are required. Thereby the set up of the 
briquetting system must be adapted, but also that of the chip centrifuge.

The material charge is done through direct connection to a discharge on 
a conveyor, which transports the chips from the machining centers.  Or 
industrial centrifuges resp. briquetters are operated centrally.  Now we 
see the difference between the two systems.  The material charge e.g., 
via chip wagon, is carried out through a hopper on the briquetting system 
which is intrinsic to the construction but may be individually adapt-
ed. The centrifuge in contrast requires additionally an extra container 
(hopper, silo) as well as a conveyor which feeds the chips evenly into the 
centrifuge.

RUF offers peripheral devices alongside the briquetting systems for the 
chip feed (hoppers, silos, conveyors) and the removal of the briquettes.. 
It doesn’t matter whether you have decentralized or centralized briquet-
ting.

Durability 

Preconditions on site / Installation 

Space is often 
cramped in production 
sites. Briquetting 
systems resp.
industrial centrifuges 
can be individualized 
in order to operate 
in reduced space 
production sites. 
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Summary:
Comparison of compact system technologies 

INDUSTRIAL CENTRIFUGES

higher throughput

higher throughput

Automatic

higher throughput

higher throughput

limited throughput

limited throughput

 Manual

General data on the basis of experience values. Projects differentiated by material/preconditions

limited throughput

limited throughput

high

high

high high

high high

high high

high

high

fully available
fully available

not available
not available

limit-

limited

limited

limited

limited

limited limited

limited limited

limited

BRIQUETTING SYSTEMS

FULLY AUTOMATIC

INVESTMENT COSTS

SPACE REQUIREMENT

WEAR

ENERGY CONSUMPTION

MAINTENANCE EFFORT
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Investment costs

Cost comparison

The investment sum for a chip processing system depends on the 
following factors:
>  Required throughput
>  Required residual moisture
>  Necessary peripheral devices
>  Level of automation 

Peripheral devices may be optional for the complete system or may be 
necessary for the functioning of the system e.g., for material feed, for 
removal or for automation. Examples are: Conveyor systems, Tipping 
devices, Shredder, Augurs, Sifter course, Magnetic separator, etc.

Manual batch centrifuges are utilized often for small throughputs under 
100kgs/hr. and often for minimal amounts. They are a low price option, 
at around 10,000 €. However, while the investment for a manual batch 
centrifuge may be very low, the operating costs are high. This is caused 
by the manual effort required for the feed and emptying of the system.  
For large chip amounts it is always an automatic continuous system – 
whether centrifuge or briquetting– that is utilized. In many cases, even 
when we talk about small throughputs of under 100 kg/h, it is possible to 
achieve chip processing without manual efforts, therefore with reduced 
running costs. 

Continuous centrifuges are available in a variety of equipment 
possibilities . This makes a comparison of the pure investment costs 
between briquetting and centrifuging, difficult.  A centrifuge without 
peripherals is a smaller investment than a briquetting system with 
comparable throughput.
Push floor centrifuges however are a much bigger investment.  The 
centrally operated centrifuges equipped with a separate chip feed can 
drive these investment costs high very quickly.  This applies in general, 
because complex systems with comprehensive peripheral devices can 
mean that the investment for the centrifuge or briquetting press can be 
exceed by a multiple. 

The volume of an 
investment for a chip 
processing system 
depends, aside from the 
required throughput, mainly 
on the required level of 
automation as well as 
the necessary peripheral 
devices the system needs. 

€
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Operating costs

Decisive for a final assessment of the running costs are the operating 
costs per ton and additionally the relationship between costs and bene-
fits which is dealt with in the following section (Page 16). 

Also important are the fixed and variable costs alongside the investment 
costs. These are energy requirements, operating and maintenance 
times and maintenance costs. Centrifuges have a low energy 
requirement, but are normally continuously running, whereas presses run 
only when material is fed to them.  The time expended on maintenance 
and operation is however very similar for both system approaches, i.e., 
very low.  In the vast majority of cases the downtimes for maintenance 
lie significantly under 1%. This also applies to the chip centrifuge.

The maintenance of a briquetting system is more laborious than with 
a centrifuge. Seals, hydraulic oil and filters are regularly changed; 
depending on the application of the system this can be every 4, 2 years 
or annually.  The maintenance costs are however minimal in general and 
lie as a rule for chips at between 1 and 3 euros per ton of briquettes.  

The wear depends strongly on the material quality and the required 
pressing power.  And in certain cases when the briquetting press has 
higher costs for wear parts, it should be considered that the centrifuge 
bears costs for the yearly UVV test which is mandatory.  In some 
applications centrifuges are heated in order to achieve a higher level of 
de-oiling.  This can drive the energy requirements very high. 

Time expended and costs 
for maintenance and wear 
are normally very low in 
typical applications, for 
both centrifuging and 
briquetting.

€
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Amortization
In the overall consideration, neither fixed nor variable costs are decisive, 
but rather the complete running costs have to be compared in relation to the 
earnings.  

The total costs must therefore be calculated with the revenues, meaning the 
additional revenues from briquettes and the recycling of cooling lubricants 
and logistic benefits. This consideration also demonstrates how fast a 
system amortizes. In the following two amortization cases are considered 
as examples and compared at the end, even though in the second case the 
logistics and scrap revenues have less significance than in the first case.  

In the overall consideration, 
neither fixed nor variable 
costs are decisive, but 
rather the complete running 
costs have to be compared 
in relation to the earnings.  
Briquetting offers additional 
benefits here.  

€

Energy 

Centrifuge Briquetting

Maintenance

Wear

Operating/ variable costs

Fixed costs

faster

faster

higher

higher

somewhat higher

CL-recovery

Logistics savings

CL-recovery
Volume reduction

Additional scrap 

Additional revenues/savings:Additional revenues/savings:

takes longer

lower 

lower

somewhat lower

Amortization case 1

Occasional re-melting

Occasional re-melting

Limited additional scrap 

faster

Amortization case 2

takes longer

In this case logistic and 
scrap revenues have 
less importance! 

The investment costs are of course different depending 
on the system and therefore are not considered here. 
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How should you proceed with your purchasing 
process? 

Checklists

Before an investment in chip processing, the potential provided should 
be thoroughly investigated. Factors like the CL recovery, reduction in 
volume, reduction of logistic effort, (internal & external) and the space 
requirements, additional scrap revenues, production conditions have 
a great influence on the choice of the most suitable method of chip 
processing. An individual consideration from case to case is therefore 
sensible.  

Should space be saved for chip containers resp. chip wagons?  Should CL drip losses 
be eliminated simultaneously/ environmental pollution be prevented? 

Should forklift traffic and truck drives be reduced? 

How many types of chips should be processed?  Will they be disposed of 
together?

Is residual moisture in the chips resp. the briquettes a topic for the recyclers or in the melting 
process?  What is the maximum content of residual moisture acceptable after processing?  In 
the case of melting plants:  Is the melting process suitable for loose chips and briquettes or 
not?  Which process is more efficient, comparison of costs and income 

Does the disposal company accept briquettes?  If yes, then how much more will they 
offer? 

Decentralized or centralized chip processing? 

How high is the budget?  What level of automation should be achieved/ what level of 
personnel expenditure is acceptable? 

How much space is available in the production site/ accumulation points/halls? 

1

2

3

4

5

6

7

8



More than 5,000 briquetting presses sold in over 100 
countries make RUF the global market leader for hy-
draulic briquetting presses.  The most varied materials 
can be compressed into high value briquettes with 
RUF briquetting presses.  Depending on material, the 
required throughput performance and the production 
conditions,  we provide the tailor made briquetting sys-
tem which meets your requirements exactly.

+49 8268 9090 20
info@briquetting.com
Zaisertshofen, Germany

www.briquetting.de

Contact


