
Resource efficient quality optimisation

- Recovery of water and process chemicals
- Maintained or improved product quality

- Circular economy in practice    

Staffan Filipsson  

Process control and 
increased lifespan of process baths 



End-of-pipe treatment of process water

Process 2

A complex water 
- Difficult to treat
- Difficult to recycle

Process 1

Process 3

A complex waste 
- hard to recycle

To recipient or 
municipal WwTP



Treatment at the source

A simple water, 
- easier to recycle

Process 1

A less complex concentrate
- possible to recycle?



Phosphating - Pretreatment before painting of cabins

Steel plate Steel plate with
phoshate layer

Painted steel plate
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Pretreatment before painting of cabins

Degreasing Phosphating Passivation

Cabins



Lack of process knowledge
- a hinder for recovery of chemicals

Processes are often run by experience rather than by knowledge:
- a hinder for process development and recovery of process chemicals

Better process knowledge opens up for:
- reuse of water
- recovery of process chemicals

- increased lifespan of process baths 
- maintained or improved product quality



Recycling of water today - ”Closed loop”

RINSE 1 RINSE 2PROCESS BATH

CABIN FLOW

Chemicals

Water

Chemicals as a waste



Chemicals

Next step: Recovery of chemicals – a new process?

RINSE 1 RINSE 2
PROCESS

BATH

CABIN FLOW

ACCUMULATION
OF IMPURITIES? 

A happy environmental 
department?

A worried quality 
department?
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Resource Efficient Quality Optimisation - 6 Steps

1/ Find the correlations between the process parameters and the product quality

2/ Predict the product quality

3/ Take control over your material balance (water, chemicals)

4/ Find ways to selectively separate the impurities

5/ Start to recover chemicals (and water) with caution

6/ Increase the recovery rate of chemicals (and water)



1/ Find the correlations between process parameters and the quality
- Observe the co-correlations!

Parameters in 
process baths

Quality of phosphate layer
- Weigth

- Crystal size

pHCond. TempAlk

Process



1/ Find the correlations between process parameters and the quality
- The process moves over the year



2. Predict the product quality by data modelling 
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2. Predict the product quality by data modelling 
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2. Predict the product quality by data modelling

Real time quality control !



3. Take control of the mass balance 
(chemicals + impurities + water)

Red= Fill in the "In put table" sheet! Fire tank 0.05 m3/h Gardening

Evaporation (tank vehichles not incl.!) WWTP1

Flow 0.10 m3/h Flow 0.10 m3/h Flow 0.10 m3/h Flow 0.20 m3/h Flow 0.50 m3/h Flow 0.10 m3/h Cooling towers 0.05 m3/h Evaporation (during summer)Flow 0.10 m3/h Flow 2.10 m3/h

Landscaping F2 Domestic tap water PW Cutting fluid S6-S2-S7 Wash water evaporation Other washer W ash tooling room & wash W W T P 1&2 Mixed wash water Discharge feed WWTP1

Parameter g/h mg/l Parameter g/h mg/l Parameter g/h mg/l Parameter g/h mg/l Parameter g/h mg/l Parameter g/h mg/l AHU for measurement room0.05 m3/h Humidification Parameter g/h mg/l Parameter g/h mg/l

COD 1.0 10.0 COD 1.0 10.0 COD 0.9 9 COD 0.2 1.0 COD 4.4 8.8 COD 0.9 8.8 COD 0.5 5 COD 15.4 7

BOD 2.0 20.0 BOD 2.0 20.0 BOD 2.3 23 BOD 0.4 2.0 BOD 11.6 23.3 BOD 2.3 23.3 BOD 0.4 4 BOD 25.8 12

SS 1.0 10.0 SS 1.0 10.0 SS 1.2 12 SS 0.4 2.0 SS 6.1 12.2 SS 1.2 12.2 SS 0.3 3 SS 21.7 10

P 0.1 1.0 P 0.1 1.0 P 0.1 1 P 0.2 1.0 P 0.6 1.2 P 0.1 1.2 P 0.2 2 P 0.7 0

W 0.2 2.0 W 0.2 2.0 W 0.2 2 W 0.6 3.0 W 1.1 2.3 W 0.2 2.3 W 0.2 2 W 0.8 0

Sum: 4 Sum: 4 Sum: 5 Sum: 2 Sum: 24 Sum: 5 Sum: 2 Sum: 64

                       

                       WWTP2 Precipitation 

Flow 3.00 m3/h Flow 2.70 m3/h Reverse osmosis (RO) Flow 0.50 m3/h Flow 0.10 m3/h Flow 0.40 m3/h Flow 1.10 m3/h Flow 1.50 Band filter Flow 0.00 m3/h Adsorption

City tap water F1 Process water tank VRF 1.1 Pure water S2-S6-S7 Pure water (RO Perm) S6-S7 Cutting fluid discharge tank Washer discharge tank Actual NO MIXING here VRF 15000 Metal scrap + oil VRF 420.0

Parameter g/h mg/l Parameter g/h mg/l Parameter Removal  % Parameter g/h mg/l Parameter g/h mg/l Parameter g/h mg/l Parameter g/h mg/l Parameter g/h mg/l Parameter Removal  % Parameter g/h mg/l Parameter Removal  %

COD 30.0 10.0 COD 24 9 COD 89 COD 0.5 1 COD 0.1 1 COD 40.0 100 COD 33.0 30 COD 73.0 48.7 COD 14 COD 10 100000 COD 86

BOD 60.0 20.0 BOD 63 23 BOD 57 BOD 5.0 10 BOD 1.0 10 BOD 12.0 30 BOD 55.0 50 BOD 67.0 44.7 BOD 0 BOD 0 5 BOD 100

SS 30.0 10.0 SS 33 12 SS 92 SS 0.5 1 SS 0.1 1 SS 4.0 10 SS 44.0 40 SS 48.0 32.0 SS 0 SS 0 5 SS 81

P 3.0 1.0 P 3 1 P 18 P 0.5 1 P 0.1 1 P 16.0 40 P 4.4 4 P 20.4 13.6 P 0 P 0 5 P 71

W 6.0 2.0 W 6 2 W 13 W 1.0 2 W 0.2 2 W 0.4 1 W 11.0 10 W 11.4 7.6 W 0 W 0 5 W -36

Summa 129 Sum: 129 Sum: 0 Sum: 0 Sum: 72 Sum: 147 Sum: 220 Sum: 10

City tap water Closed loop

Water from domestic water instead WWTP2

BALANCE Flow 0.50 m3/h Softener Flow 1.90 m3/h Flow 0.10 m3/h Activated carbon (AC) Flow 0.20 m3/h Flow 0.20 m3/h Flow 1.49 m3/h Evaporator Flow 1.50 m3/h Flow 2.10 m3/h

In Out Soft water U4 VRF 6.0 Concentrate from RO From AC VRF Condensate for AC Condensate for direct reuse Condensate VRF 150.0 Storage tank waste water Effluent from WWTP1

m3/h 3.0 2.9 Parameter g/h mg/l Parameter Removal  % Parameter g/h mg/l Parameter g/h mg/l Parameter Removal  % Parameter g/h mg/l Parameter g/h mg/l Parameter g/h mg/l Parameter Removal  % Parameter g/h mg/l Parameter g/h mg/l

COD 30 65 COD 1.0 2 COD 77 COD 14.8 8 COD 0.1 1 COD 95 COD 4.0 20 COD 4.0 20 COD 29.8 20 COD 52 COD 63.0 42 COD 2.1 1.0

Y 60 103 BOD 6.0 12 BOD 48 BOD 25.2 13 BOD 0.2 2 BOD 0 BOD 0.4 2 BOD 0.4 2 BOD 3.0 2 BOD 96 BOD 67.0 45 BOD 0.0 0.0

N 30 73 SS 5.0 10 SS 18 SS 21.3 11 SS 0.1 1 SS 50 SS 0.4 2 SS 0.4 2 SS 3.0 2 SS 94 SS 48.0 32 SS 4.2 2.0

P 3 19 P 0.5 1 P 18 P 0.4 0 P 0.1 1 P 50 P 0.4 2 P 0.4 2 P 3.0 2 P 85 P 20.4 14 P 0.2 0.1

W 6 11 W 0.5 1 W 56 W 0.6 0 W 0.0 0 W 95 W 0.4 2 W 0.4 2 W 3.0 2 W 74 W 11.4 8 W 1.0 0.5

Summa 129 270 Summa 13 Sum: 62 Sum: 1 Sum: 6 Sum: 6 Sum: 42 Sum: 210 Sum: 8

Flow U5 0.50 m3/h Flow 0.10 m3/h Flow 0.10 m3/h Why to WWRP1? Flow 0.10 m3/h Flow S6+S10-S7 0.10 m3/h Flow 0.01 m3/h Flow 0.005 ton/h Flow 2.80 m3/h

Domestic water user U5 To closed water system users Ion exhange concentrate S4-U4 From closed water system WWTP2 to WWTP1 Is also the treated WASH water from WWTP2 Oil concentrate MeOH sludge (external treatment) Tot effluent to ZJK WWTP

Parameter g/h mg/l Parameter g/h mg/l Parameter g/h mg/l SFW1 workshop AHU chiller cooling tower circuitSFW8 process chilling system Parameter g/h mg/l Parameter g/h mg/l  always passing the AC filter before lead to WWTP1?? Parameter g/h mg/l Parameter g/h mg/kg Parameter g/h mg/l

COD 5.0 10 COD 0.2 2 COD 0.7 7 SFW2 workshop AHU chilling system SFW9 glycol systems COD 0.1 1 COD 0.1 1 COD 33.0 3300 COD 13.3 2670 COD 7.8 2.8

BOD 10.0 20 BOD 1.2 12 BOD 1.1 11 SFW3 workshop AHU heating system GWI chiller cooling tower circuit BOD 0.0 0 BOD 0.2 2 BOD 64.0 6400 BOD 25.8 5158 BOD 11.1 4.0

SS 5.0 10 SS 1.0 10 SS 0.2 2 SFW4 office AHU chiller cooling tower circuitGW2 compr. cooling tower circuit SS 0.1 1 SS 0.1 1 SS 45.0 4500 SS 17.5 3504 SS 9.4 3.4

P 0.5 1 P 0.1 1 P 0.0 0 SFW5 office AHU chilling system  GW3 audit cooling tower circuit P 0.0 0 P 0.1 1 P 17.4 1740 P 0.5 102 P 0.7 0.3

W 1.0 2 W 0.1 1 W 0.1 1 SFW6 office AHU heating system SWF10 EOL soft water system W 0.0 0 W 0.0 0   S1-s2=S8 W 8.4 840 W -0.3 -55 W 2.2 0.8

Sum: 22 Sum: 2.6 Sum: 2 SFW7 EOL pre- heating system SWF11 compr. heat recory system Sum: 0.2 Sum: 1 Sum: 167.8 Sum: 56.9 Sum: 31

To municipal WWTP
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4. Separate impurities selectively

RINSE 1 RINSE 2PROCESS BATH

Chemicals and 
impurities

Selective 
separation 
impurities



Increased lifespan of process baths 

PROCESS BATH

Selective 
separation 
impurities

1 Process bath to waste

2 Continuous separation

3 Intermittent separation
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5. Start to recover chemicals stepwise and with good control

PROCESS BATH RECOVERY OF CHEMICALS

SEPARATION OF
IMPURITIES

GOOD PROCESS CONTROL



6. Recover more process chemicals and keep the good control

PROCESS BATH
RECOVERY OF
CHEMICALS

SEPARATION OF
IMPURITIES

GOOD PROCESS CONTROL



 Recovery of water and process chemicals

 Increased lifespan of process baths 

Maintained or improved product quality

 Circular economy in practice  

Resource Efficient Quality Optimisation

Thank you for listening!
staffan.filipsson@ivl.se
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