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Intro: What is thin film? - An alternative pre-treatment§@

Future: Thin-film
Today ZnMnPh technology
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Intro: What is thin film? - An alternative pre-treatment@

3 pre-treatment steps can be substituted with 1

thinfil tep:
Phosphate ideally 12 steps Infiim step

60 sec 60 sec 30-60 30-60 30-60
sec se
[m 60 sec 180 sec [m 30-60 60 sec m 30-60

sec sec

Rins Rins
Rinse Activati Phosph . Rinse Pasivati . Dl-rinse
;Pm \ L / D[i}::p \ [;;Ep / Sim \ . / \ D?:p / Sim
Phosfate
~52-55°C
Thinfilm ideally 9 steps
60sec  60sec 180 sec 30-60 30-60 30-60 180 sec 60 sec 60 sec

Degreasing Degreasing Degreasing Rinse Rinse Dl-rinse Thin film Rinse Di-rinse
Spray Spray Dipp Spray Dipp Dipp Dipp Spray Dipp

~32-38°C




Vinnova projects on Thinfilm:

« Scania have made a number of trials and been part of 3 research
projects since 2007/

1. New pretreatments — FFI "Sustainable production” Vinnova dnr: 2009-01579
Aim of this project has been to provide knowledge, characterization methods and data for introduction
of New Pre-treatment Systems at subcontractors and OEMs within the vehicle industry.



Vinnova projects on Thinfilm:

« Scania have made a number of trials and been part of 3 research
projects since 2007/

1. New pretreatments — FFI "Sustainable production” Vinnova dnr: 2009-01579
Aim of this project has been to provide knowledge, characterization methods and data for introduction
of New Pre-treatment Systems at subcontractors and OEMs within the vehicle industry.

Full scale test during August 2011 Scania Oskarshamn + Ferruform
30 customers trucks were pre-treated using thin film

(a) Timber truck A in (b) Crane truck B in Falképing | (c) Long haulage truck C (d) Long haulage trucks 6 years in field, 14 trucks inspected, milage: 200000 - 810000
Borlédnge (cab repainted) . in Norrkdping in Luled km

""""" ' \Ceeoosc M

e 2 Cabs on Marine field station (Bohus-Malmon)

« Conclusions:

— Cabs (HDG, CRS, powder primer and wet paint):

— Thinfilm shows the same level of corrosion protection as
phosphate on HDG material

— Not compatible with CRS ( but not used on new cab)

— Chassis (HRS, ED and powder paint):

— Thinfilm shows almost same level of corrosion protection as
phosphate



Vinnova projects on Thinfilm:

« Scania have made a number of trials and been part of 3 research
projects since 2007/

1. New pretreatments — FFI "Sustainable production” Vinnova dnr: 2009-01579
Aim of this project has been to provide knowledge, characterization methods and data for introduction
of New Pre-treatment Systems at subcontractors and OEMs within the vehicle industry.

2. Ecosus - FFI, Juni 2013 - April 2017 Vinnova dnr: 2013-01276
Aim to investigate process parameters v.s. film structure, composition. And also find
correlation between accelerated corrosion test methods and field tests

3. Vinnova Imp Thin April 2019 — April 2022 Vinnova dnr: 2018-05042
Aim to test process stability and to give an implementation guide of a thin film.
Verifying critical parameters for long-term stability and process conditions



What do other automotive companies do (2021):

Factory in China with thin film due to
wastewater demands, only HDG
substrate.

No plan to change over in the nearest
future

Changed to Oxsilan (Chemetall) in two
factories in Europe recently

Participating in Vinnova project
ImpThin

Uses Oxsilan (Chemetall) since ~2010
(~ 13 million car bodies)

Uses Oxilan (Chemetall) since the start

NDxronE

Mercedes-Benz

Vv

RENAULT
@& TOYOTA

Q11D
Auoil

Trailer builder at least one factory uses
Oxilan

Sindelfingen plant since April 2021 Oxilan
9835 (E-class S-class)

Douai plant January 2021 Oxsilan 9835

Uses a special patented Henkel thinfilm,
for Galvaneal surfaces

Line-trial at Neckarsulm



Scania production units

Scania Production

POWERTRAIN PRODUCTION e
Foundry and component manufacturing

- Luled (Ferruform), Sweden

- Sédertilie, Sweden - &

- Séo Bernardo do Campo, Brazil
- Tucuman, Argentina Sodertalje

Component final assembly Oskarshamn
- Sodertalje, Sweden
- Sao Bernardo do Campo, Brazil

Industrial maintenance (SIM)
- Sodertalje, Sweden

- Oskarshamn, Sweden

- Luled, Sweden

CHASSIS, CAB AND BUS PRODUCTION

Product introduction, pre-series assembly
- Sodertélje and Oskarshamn, Sweden

Cab manufacturing and final assembly
- Oskarshamn, Sweden
- Sdo Bernardo do Campo, Brazil

Painting -
- Meppel, The Netherlands e
Chassis final assembly &
- Angers, France .

e e Sao Bernardo do Campo
- Sodertélje, Sweden

- Zwolle, The Netherlands
- Sd0 Bernardo do Campo, Brazil

Bus body manufacturing and final assembly
- Stupsk, Poland
- Lahti, Finland

Tucuman

Meppel g
~ 4

Angers

ii &

Luled

¥ Lahti

St. Petersburg
e
Taipei
Bangalore s
Bangkok .
Port Klang
Johannesburg

SPC Rugao
Jiangsu




Scania production units

Scania Production

- Luled Frruform Sweden |
- Sodertalje, Sweden r ‘ ‘ ‘
- Sdo Bernardo do Campo, Brazil Luled

- Tucumédn, Argentina Sodertalje @
Component final assembly Oskarshamn % Lahti

- Sodertalje, Sweden
- Sao Bernardo do Campo, Brazil

Industrial maintenance (SIM)
- Sodertalje, Sweden

- Oskarshamn, Sweden

- Luled, Sweden

/ Merrs) Q St. Petersburg
ai St
C zwole™™ v SPC Rugao

AnpeTy Jiangsu

Taip?i'" ¢
CHASSIS, CAB AND BUS PRODUCTION SO/

Product introduction, pre-series assembly

- Sodertélje and Oskarshamn, Sweden p .
Bangalore

i i bly
| - Oskarshamn, Sweden I Bangkok .
- Sdo Bernardo do Campo, Brazil

Painting - Port Klang
- Meppel, The Netherlands

Chassis final assembly

- Angers, France ? Sao Bernardo do Campo 4 M
- Sddertélje, Sweden Johannesburg

- Zwolle, The Netherlands

- Sd0 Bernardo do Campo, Brazil

Bus body manufacturing and final assembly
- Stupsk, Poland
- Lahti, Finland

Tucuman

O Sites were Scania have zinc phosphate pre-treatment today



Pros and Cons with thinfilm

Inner (work) Environment
Chem. removed

-6 Grey list chem

Whereof 5 CRM class
- Less use of cleaning
chemicals

Quality
i “Is th lity high h?
Outer enviroment s the quality high enoug

Savings  Savings

Oskarshamn: Lulea:

Water - 2-3% Water -15%

Waste - 10-15% Waste (sludge to deponi) -

Energy - 1-2% 60%
Energy elect. -0,2%
Energy district heating -6 %
No. of chemicals -5%

Process cost
- Chem +/-

- Waste

- Energy

Savings:
-X SEK/Truck - O-hamn
-y SEK/Truck - Lulea



Energy Where

Water

Phosphate
Phosphate
General
Activation

Where

Phosphate
Rinse
Rinse
Activation
Passivation
Rinse
Rinse

Disposal Where

Phosphate
Phosphate
W aste water treatment
W aste water treatment
Phosphate

Manpower Where

Chemical cost

Maintenance

Total

Phosphate

Phosphate

Phosphate

Activation

Passivation

Rinse

W aste water treatment
Lab

Phosphate

Phosphate

Where

Phosphate

Phosphate

Phosphate

Rinse

W aste water treatment

Where
Phosphate
Phosphate
Activation
Passivation
Rinse

PRODUCTION ECONOMY

What

Heating of bath

Less circulation

Less stages

Mo circulation after production

What

Chemical cleaning

Rinze after conversion stage, ion-exanger
Rinze after conversion stage, ower flow
Bath dump/over flow

Bath dump/over flow

Rinse after passivation stage, ion-exanger
Rinze after passivation stage, over flow

What

Chemical cleaning
Sludge from fiterpress
Sludge disposal

Water disposal
Chemical cleaning

What

Chemical cleaning

Filterpress cleaning/mairtinence
Heat exchanger cleaning/maintinence
Bath dump

Bath dump

lon-exchanger

Less work

Analytical work

Decanting (desludge)

Mo dosing of accelerator, ready to start

What

Chemical cleaning
Filterpress cleaning
Heat exchanger cleaning
lon-exchanger

WWT chemistry

What

Fiterpress parts
Heat exchanger parts
Less dosing pumps
Less dosing pumps
lon-exchanger resin

How

Grov uppskattning. Kraver konsufitjanst.
Pump 22 kW. 350 kr/MWh enl. Johan Malin

Purrp 1,85 kW.

How

Inkl. renkérning (blanda syra m H20. Skdlj m G05A, GO7, GO9)

GO7, inkl badbyte
?.G07
GO5 irkl. badoyte
G083 irkl. badoyte
G09 irkl. badoyte
?.G09

How

Till Ragnsells fran rerkérningar, ej torrsubstans.

Included in chemical cleaning of GOG
58 kryobaoxar
Reningaverkskostnad 2018 fr. PT.

Tjanst Ragnsells: framkdrning, syrabehandling osv.

How

Cleaning 5 times per year

3 manhours per kryo

Included in chemical cleaning of GOG
2 times per month

1 time every second month

Cation and anion, 5 min vid varje regenerering

1,5hiskift

1 time per month
Automatic dosing every fourth cab

How

Mo cleaning, fiter change every third year
Included in chemical cleaning of GOG
HCL and MaOH

How

Megligible

Almost negligible

Zinc phosphate

< Remain >

Oxsilan

Saving

Amount

Unit Sek/unit Sek/year

Unit

Amount  Unit

Sek/unit

Sek/year

Unit

Sek/year

Unit




First pre-treatment line > Thinfilm:

Sidemember line Scania Lulea
N~ |

Material

HRS
Process

Blasting
KTL
Powder

12



Rebuilds needed Lulea sidemember line

9924. Alt.
use the pre-
SIDEMEMBER PAINTLINE Pt nean  conierer
2 o e the exuing [
Inc.ze Makeup  nc.FF activation  Inc.2r fne.ze fne.zr GB Add 7107 GB Add 7608
Bacteria incpH  Inc.zr - i e cu .
inepH  Conditioner  killing Dec.pH IncpH  Conditianer .
OSA9903 ' 05A9936 O5AI919 059835 OS9835E9 O 9835 E10 &) e -— I S
»
o B B ik e e e 03B 09 u

@EE @@E@Ef@@ |
Lk R mw = m2dosing

= new dosing

duetoato
lorge fiow

0 pumps

-
Free flow " = - meV” . .
- ADD/KIT e | . A LeveL e M o o ]
Free flow Flowby kit freefiow rreefiow VO it | R gm0 3 [F Ao WA Fg free 85 aa o 3i sprayring sprayring
N Free flow w ree
. - . ,..- : [N WL A= = g
Cond Cond o oI
-] [C]
Goo Go1 Go2 l Go3 Goa Gos GD?_“ LEvEL Go7 5 Gos 609 @10 an 612
Degreasing 1 Degreasing2 Degreasing3 wAsTE = Rinsel Rinse 2 Rinse3 ‘GH_ S > Oxsilan H Rinse5 pH Rinse 6 PH_| Rinse?7 Rinse8 |Rinse9 ]
4500 | 4500 | 4500 | WATER | 3000 | 3000 | 3000 | L oool] 5000 | E 3000 | = 3000 | = | 30001 20001 | | 3000 1 I leW Casca e
WASTE Cond. WASTE
WATER * = - 7 * L~ WATER
Flow by X¥X -

ADD/IT,
ADDMIT
ADDIT

—— o To do: exchange
ore filter press -
badfilters

REJECT
P
| |

Crossmember
SLUDGE 58w -

Payback calculated XX year

13



FMEA (Risk assessment)

Implementation (Lulea) '\

o tsinaserwilab ote shning namn Wlrued by CavumfDass [r——
DLEC Jonny Bjéméat 20210917
&edslning T | TP, benimning Artikel [Esniimuing | MECD ECO
057 |Sidemember paintline [ [Paindine [« |
I Aktiviteter Uppt&ljnin
v Fel- Upprack- InfGrande- Fel- Allvar- | Upptack-
T smning ¢ UtFS Cause of failure Controll method il barher | Riskeal och Frslag Beslutad stgard Ansv. datum il ighet | barhet | Riskrall
Etatierece
i gée tempnitetionen it G this crocure? hentrbiteiier 10 110 1-10 110 1-10 10
Toe blazting - acid clean - Tice blazting - 2] acid clean — 1
leittowers from ZnpH s leftinthe tank 3 reacts | Fill up with Dlwater ¥ill up with Dl water measrements
with owilan measurements ok - go 2 g 7 12 ok -+ go ChemetaliLuled
Mozzels from the thinfilmis simed incarrectly > | Phe Cond meazured once 1) limit= in cond (Chemetall] 2) Alter
Conductivity high oisilan ends up in GOG euery shift 4 3 in 240 instruction with new values ChemetalfLuled o
[
01d stage Phosphating (G07) | Thinfilm GO7 o
Torarening forhiog -+ Geerdrag GRlan
badifGrorenar ozilan --» instabilt azilan bad hégre | keep rinse G08 clean, 1) Measurement Instructions cond
Jtging kem. Filler ut 2r-halt --» comasion prablem | measure cond 2 timefshift 3 H 0 60 GOG 2] Limits chemetall cand GOE ChemetaliLuled 0
Ty hardwaref=oftware 2] Install
o of chemicals 1B nat changed Alarm low level via FLC 5 ] in 150 FLC funation Lule3 o
T]hest guess cansumtion? delfuery
time [Chemetall) 2] Instrustion
needed (Lule3] 3] Mesting with
Have not ardered chemical [number wong] Ha routing 2 + 0 20 supplies [Tomas) ChemetaliLuled 0
TTarking of chemicals, pumps and
‘rong chemiclal in bath Ha routing 2 2 0 160 pasition Luled 0
TTSupRNier sudt [ reeded]? 2]
WOTSE, worst case change back to Furchase
Dislivery problem from supplier W routine 2 5 in 100 ZnFh [S0E] Luled o
T izt of chemaialwith assumed
Dielivery time [new chemicals, we dont know the delivery time [storage where?) 2) Purchase
delivery time] Ha routing 4 5 0 200 Ordering instruction written (SQE?] Luled
TTEet guess consumton? deluer]
time [Chemetall] 2] Instruction
needed (Lule3) 3) Meeting with
supplies [Tomas] 4] need eatra
Cansumtion fnew chemic s, we dont know the stock chemcials on lacation 3930,
conzumtion) Ha routing 4 5 0 200 7608, 9951 ChemetaliLuled 0
1) Chesk storage for estra B 2]
Hlew rutinedin=truction to
Frablem with starage (diffrent pH diffrent arderfcheck 3) Chemicals needed
embankment, diffrent chemicals, double set-up of 1o set new bath on locatian 4)
chemicals?, safety stock] Ha routing 2 0 20 Possible storage of 9913 in Skelited ChemetaliLuled
products are dosed today ZnFh - 5 products to T Order new dosage pumps 2] instal|
dosage (E9, E10, cappar ). Feuse of ald of new ezchange dosage pumps | new dasage pumps 3) new software
Dosage of chemicals one? Hew ane will be installed H 2 0 160 | to new ones --> no risk_|4] tainaperators
7] Order new hoses 21 nstallnew
probelm with old hases - Hoses new of reuse? | New one will be installed H 2 0 160 hases
TTretall new sottware 2] chech
aginst measurement values 3)
manual reading on IBC {mata
wumstock-matka) to check dosage
problem with programming of dosage pumps fnew pump 4) Check if there is a manual
pumps, different dosage etc.] Hew pumps, na routing 3 + 0 120 IEC messurement method
Wising of diffrent oeilan chemicals in zame hoses
o Same area in starage (mnft 7001 mis with acidic | Mo routine yet. Finse with O 1) Rinse with Dl-water in between
> MOy water in between dosing 1 1 1 1 dosing
Toliving of 6ld ZnFh aotvation or passiation
chemic s with new oxilan produets e.g. reuse of 1) new pumps 2nd hoses [see
hoses or dosage-pumps. See above 2 2 0 160 sbove)
Tt aining of Gperators 2] see
Analyze bath parameters process instructions from
‘rona dosane of chemicals in relation to Funation for the new oumos chemetall 31 double check
FMEA in cl ti ith chemical I
First line - Belts and suspenders approach F FMEA diff t
tivities identified




ctivity list - high and lows

Implementation (Lulea)

# Oppen/ Problembeskrivning Kravspec. Prio 1-5
Stéingd/ Ansvarig Utforare Startad Uppféljning v.  [Kommentarer
= Vilande | . - - - - - -
23 Stangd  [Kolla om lagring 9919. Var kan vi ha det? Skellefta? Chemetall (Elvin) | Chemetail Elvin har fatt OK 9919 byts kanske mot 9921
Stanad L R . . . Jonn Jonn titta pa vaglisning. Omrakningstabeller for vikt till volym och vice cversa
24 g Nivagivare pa dunkar. Kolla om dst finns nagon losning att tillga v v behivs?
25 Stangd  |installera DI/RO vattenkran till kemférrad sidobalk. X Jonny Jonny kravspec. maskininv. upphanlad bestalining lagd. Rardragning pagar. Fi
slangutrullning. Mycket nara nu. Annu narmare nu.
Stangd | Verifiera funktion hos jonbytaren (larmgranser, automatisk avstangning (ej Jonny Otto Elama behdver kolla pa detta Otto kollar paborjat. Den automatiska avst
27 . klar. Utdka skaljtid vid re-generering?
syra/bas ut i processhad))
28 Stangd | skriftlig instruktion hur vi tar vatten frén tvarbalk (finns bara muntligt) Jonny Otto/Fredrik L Borjar pa instruktion (hur funkar det) var behaver man vrida pa. har borjat
30 Stangd  [tatare kontroller av badparametrar i borjan Jonny Jonny/chemetall pa géng - jonny skriver om skickad fredrik infir nya parametrar
3 Stangd Andra i excelfil "samlade parametrar” (SPS) Otto Otto
32 Stangd  [Samla IBC for lagring av fosfatbadst (9 styck) samt kolla lagringplats Jonny Otto kolla lagringstalle skall vara ok. 6 tomma (29/3)
Stangd  |Avfall (slam). Ny kod (?), kolla med milgansvarig/Ragnsells Jonny Miljokord skickad till miljokordinator. Innehall av flounvite syra? E9 och 9936 inne
Tobias kollar. Slammat innehaller inte flourvate. Vatskan 20-60 ppm (sa
13 skyddsutrustning nar vi hanterar slam, ifall vatska i slammet 9936 om"
kollar med medicare. Skall vara ok. Jonny kollar vidare med Niemi. Koll
skkyddsutrustning pa operatérer pa innan dess. inget extra skydd beh&
miljgsamardnare kring svar blandning med andra slamfraktioner. kan bla
Stangd offert p& pH méatning - fransmitter, pH-prob G05, G06, G08 (?) X Jonny Jonny kolla gver om tempmétare kan anvindas. maskin inv. Fatt offert behdver
40 andra till dubbla pH matare. pH Matare kommer 6/2. Dubbla pH matare
Elvin kollar om mérke pa pH prob hos annat maleri.
Stangd installation av pH matning - transmitter, pH-prob X Jonny Jonny maskin inv.(lang leveranstid). Orderlagt till rofirman. Installation pagaen:
41 hos annat méleri - Dyrr méleri kollat men ej nagot marke pa den. Enin-F
lungnar oss lite med den. Probarna kommit. transmittar fattas. Pagar el

Education

Utbildningsplan for personal som jobbar med Oxsilan processen

Anstar

o I
Mg e [Eammazzan

Education for operators, régérding
processes and analysis equipment

R e e e e e e e R T T R

Environmental

Environmental permit, MSDS both

Back-up plan

Start:
Avsparrning
enlrlgl layout X-tra
- Aktivitet Fas5
U=Utomh asmask inom i
O=Overvining) |omradet Nr |ATERSTALLNING
E:
42 _|spolat ur bad och Sverflyttningsror rensat dysor och ror pa partiklar
o
Drinerat rér och filterhus. Kom ihag att tsmma och spola rér innan spraypump,
43 |med Sppen draneringsventil s3 att vi far ut sa mycket partiklar som mojligt
44 |spolat varmevxi med vatten
45 |Kort tillbaka fran lagrinstank
45 | st tillbaka i tankarna och pH proberna
47_|sitt tillbaka orginaldysor i 606
48 |Ta bort hinglas pa zon3 dérr 8 (dérr till ed rullbanan)

Saving of phosphate bath
posible to shift back 24 hours

production chemicals and lab chemicals

‘ Quality verification

Process control plan (XRF measurements,
bacteria, conductivity, corrosion tests etc.)



The shift from
zinc phosphate

to thinfilm
10-14 may - 23

Starting emptying tanks Wednesday
evening - First beams produced
Saturday

First beam with thin film

4

4

St upp ach skylear ror 00:00 00:30 | ooso y
S hiinglés p3 zon3 drr 8 (déu till ed rullbanan) ror 00:00 00:30 | ooso y Minglhs fins labbet och st dit i att nte bryts pumpor v
Plocka fram i finns vid labbet. tor 00:00 00:30 | ovso y
SaH tattingar pa brunnar utomhus, 2 st. Se till att & tor 00:00 00:30 | ono )
Kor vatten genom doserpumparna ach stall sedan suglansarna vid sidan av pumpaina
[ej aka i kemikalie tankarna). per pump 5 liter tor 00:30 01:30 kg FE 1
ankama och placera slangarna fr dessa i et kil gller
Sven de som gér in pa baksidan av processstegen (gamla kemet) och pH
probema som sétts i muggar e.d. tor 01:30 02:30 | oo FEZ. 02
Startat GO7 & GI2 tor 01.00 0610 | oo re2
Tsck tor lufgaller mellan GO6 & GOT (fram & baksida) tor 00:30 01:00 | o030 o
Starta iging av GO s0w ror 01:00 02:00 | owo re2
Varten vl k (GO5 anvéinds som spi 604 dumpas). sw_|G05spser | 1w o ow ror 01.00 0115 | oo FE1)
k (GOS5 anvéinds som spi G04 dumpas). s | om ror 0115 01:30 | oo FE10)
Vauten till reningsverk (GOS anvénds som spin G04 dumpas). sw tor 0130 0145 | oo rE1Q)
Oppna ventil till spaliampen mellan GO7&G08 (114 5ppen vantl) tar 00:30 00:50 | 000 J citr iy Aago fars e an 2 ompern For rozpalitive steg
Byt dysor i GOB till likadana som i skéljstegen ror 00:50 0110 | ooeo y
E=TT
censnar
ast i GOT ibmpehel tor 01:30 | o050 oledets
a5t i GO8 ror 02:00 | 000 o
asti GOY tar 0150 | ooar )
ast i G10 tor 0210 | o J
asti Gl tor 02:20 [ o0 o
ast i G1Z tor 02:30 | on20 )
ontral ast i GO ror 02:40 | 000 o
ror 02:40 | ouo oL Detts i S stortinfe honverteringen
= AL,
Skaljt ur varmevsulare GOT or 010 01:25 | o Fe1
Varmevul GO7 bada sidor halvoppna tar 01:25 01:35 | w0 )
virmningen i GO7 (57 C) tor 01:35 0150 | oo Fe1
Ta bort plasttak skivor inne | GO7 Gver dysorna tar 0150 02:20 00:30 Gtz i dr
Forberedelser med personligt skydd infor Ho: ing av tor 0220 02:50 | ooso FBI+FB2 ¢ O1
Spolat wr GOT samt lastbSraraa i desza steg med ki 3t Spols soggrant igesom
Gos
tor 02:50 04:50 | oz FE1-rEE

Time schedule in detail with time stamps for

each activity

16



Evaluation so far

Process stability

Process Kontroll 0S9835

Oxsilan 9835E9

Oxsilan 9835E10

Férhé g, hal kol
pa F och Cu

For lag,
V
Extrem fall : N a
Minska 9835E10 Hall koll pa
[ AT ] [ e

Clear operating instructions received from chemical supplier
Less time consuming process - According to operators
Easier - faster - more accurate lab measurements (no titration)

- Stable process

Free fluoride

—
Vacation
Zr bath
\
—
" Vacation
Zr on the surface
of the beams - very.
Stab”e \ GOT Ytvikt (XRF Zr)
Zr surface
—_
Bacteria Vacation
~a



Evaluation:

* Electricity: Baseline for the process -20%

« Water consumption: -50%

05 A3303
'
.
 §
|
,,,,,,,,
—— o o o e e o o o —
coo
::::::::: "
01
! wase
—-——— T

Water consumption

aaaaaaaa

nnnnnn

(((((

»»»»»»»»

SIDEMEMBER PAINTLINE

Rinse4

55358 053838 El0
T e

e

. oosimG £
EH BrniT

Last 2 rinses
redundant



Evaluation:

» Conversion step (oxsilan) no need for heating (ZnPh 52°C)
» Bath heating: municipal heating -100%



Evaluation:

» Conversion step (oxsilan) no need for heating (ZnPh 52°C)
» Bath heating: municipal heating -100%

» Sludge (residues from process) -80%

» Wastewater reduced > 50% . .




Evaluation:

» Conversion step (oxsilan) no need for heating (ZnPh 52°C)
» Bath heating: municipal heating -100%
« Sludge (residues from process) -80%

° (o)
Wastewater reduced > 50% Shift to thinfilm

S

 Chemical cleaning (4 times/year), evaluation after 1 year:



Evaluation:

Work environment

Removal of 5 CRM classed chemical
Less process chemicals (volume)

Easier lab analysis (No titration)

Less manual filter press cleaning (no exposure Ni)

Simpler, less time consuming process, According to operators



Evaluation so far

MEDIA
AVFALL
KEMIKALIER ANALYS

KEMIKALIE TRANSPORTER
KEMISKA RENGORINGAR
RENINGSVERK

|OVRIGT

Actual Payoack -
. _— lower (better) than

previously calculated

Total saving
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