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In 2002 acquisition of

BENASEDO POLIRESIN
Employees: 19
Location: CARONNO
PERTUSELLA — VARESE -ITALY Industrial Surface: 30,000 m?
Industrial Surface: 25,000 m? Capacity: 5,000 Tons/Year
Employees: 76 Annual Turnover : 10 Mil
EURO

Capacity: 25,000 Tons/Year %
Annual Turnover : 40 Mil EURO Since 2007 cooperation with

CREST COMPANY

In_INDIA

Since 2010 shareholder in their
border
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BENASEDO product distribution
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Content of the presentation

- Introduction
- Alkydsw/b binders
- Polyestemw/b binders
- Polyurethanew/b binders
- Newdevelopments

- Conclusions
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IDROBEN®
WATERBORNE OR WATER REDUCIBLE RESIN SERIES

Alkyds Polyester Polyurethanes
»>Waterborne »>\Waterborne »Waterborne

»>\Water reducible »\Water reducible »>UV Waterborne
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ALKYD RESINS

They are the most common resins to be used in solve nt-
based paints.
They are modified polyesters and are used both for air-
drying and for bake paints.

To make alkyd resins suitable for  water -reducible paints,
It IS necessary to
change them chemically by attaching hydrophilic sites to
the polymer molecules to be neutralized with amines

COOH
Alkyd Resin +

Trimellitic 150°C

—_—_—) O

anhydride OI0IC

O

ALKYDS
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WATER REDUCIBLE ALKYDS WATERBORNE ALKYDS
(25-30% Butylglycol) (Solvent free)

»|IDROBEN 828 (75% in BG, oil 30%)
»>|DROBEN 827 (70% in BG, 0il 36%) »IDROBEN 5117 (50% in water, oil 38%)

»IDROBEN 4705 (75% in BG, oil 38%)
»IDROBEN EP 878 (68% in BG, oil 48%)
»IDROBEN EP5595 (70% in BG, oil 38%)

WATERBORNE ALKYDS
(solvent free - internal emulsifier )

»|IDROBEN 130 ( 44% in water, oil 20%)

»|DROBEN 180 ( 43% in water , oil 20% urethane modifed)
»|IDROBEN 160 (42% in water, oil 35% urethane modifed)
»IDROBEN 178 (44% in water, oil 33% urethane modifed)
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WATER REDUCIBLE ALKYDS

STRONG POINTS
»Wettability
»Easy to hand

»Good relationship price/performance

WEAK POINTS

»PH dependence

»Poor hydrolytically stability
»Rheological behaviour
»Presence of co-solvent (VOC)
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Waterreduciblealkyd resins

IDROBEN 828/827 non yellowingfast air drying binders To be usedby

spray ordip applicationsboth for primersand topcoatson metals To be
curedin ovenwith amine-resing 20-30 minutesat 13GC-150C°C.

PendulumhardnessvaluesPersoz

827 828
Air-drying 114" 124
Oven* 225" 290"

*=8/2 resin melamine

IDROBEN 4705 non yellowingbinder suitablefor bakeenamels High
glossand build up. Recommendedse exterior paintsfor drums

PendulumhardnessvaluesPersoz 265’ (8/2 melaming
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IDROBEN 878 epoxyestermodifiedalkyd resin. To beusedasa primer

or as directtopcoatin industrial applications with verygoodadhesion
propertieson aluminum, galvanisedsteel andalloys matcheadwith verygood

chemicalresistanceproperties To becuredin the ovenalsoat low T.

IDROBEN 5595 epoxyesteracryl modifiedalkyd resin. To beusedasa

primer in idustrial applications with verygoodadhesionpropertieson
aluminum, galvanisedsteel anadalloys matcheawith verygoodchemical

resistanceproperties To becuredat room T or in the oven
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Proposedormulation

DMAE till pH 7,5

BENASEDO
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IDROBEN 82%+70%BGBA 307
el | PR ) 45-50microns
Dysperbyk 184 8 7 Curedon
KRONOS R 2190 284 250 metalwith 25
BYK 025 0,7 0,6 at 14C0C
Butyl Glicol 70 61
DMEA 22 20
Mill and completewith
IDROBEN 82%70%BGBA 120
IDROBEN 828-75% BGBA 128
BYK 025 0,9 1
BYK 333 0,5 0,5
Cymel 303 85 75
Water 73,7 158
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IDROBEN 878 68%BG 270
Butyl Glicol 70
AMP 95 6
Cymel325 50
Tegofoamex1488 1
SeradFN1576 5
Rediron oxide 110
Calcium carbonate (< 2micron)| 130
Soma 2 Antisettling) 50
Additol VXW 6
Tegofoamex1488 5
DMEA 4
Water 293

BENASEDO Lille December 6th

Application: dipping

35 micronscuredon metal
at 120 C for 30

Final gloss above85
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WATERBORNE ALKYDS

STRONG POINTS
»Wettability
» Solvent free

»Excellent relationship price/performance

WEAK POINTS

»PH dependence

»Poor hydrolytically stability
»Rheological behaviour
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Completely solvent free binder

IDROBEN 5117 non yellowingalkyd resin, with verygood
adhesion build up andreactivity properties Suggestedise spray

and dip industrial enamels in combinationwith amino resins
curedfor 20-30 at 12CC-15C°C.
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IDROBEN 5117 50%W 307
Disperbyk184 8
KronosR 2190 284,5

Byk 025 0,7
Water 134,4

Grind and complete

IDROBEN 5117 50% W 154.,4
Cymel303 57,04

Byk 025 0,9

Byk 333 0,5
Water 52,56

DMEA till pH 7,5

BENASEDO
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45-50 micronscured at
130°C for 25 -30

17



WATERBORNE ALKYDS -
INTERNAL EMULSIFIER

(solvent free)

STRONG POINTS
»Wettability

»No pH dependence

» Better hydrolytic stability
»Solvent free

WEAK POINTS

9| »Presence of hydrophilic PEO portion
»Poor UV stability

BENASEDO Lille December 6th 18



Non vellowing water alkyd with internal emulsifier

IDROBEN 130 Recommendetbr spray ordip applicationswith amino
resinscuredat 13C-15C°C. It improvesglossand brushability when
combineadwith acrylic binders Multi compatibleresinfor pigmentedoastes

Aliphatic isocyanate modification

IDROBEN 160Q Suggestedises sprayapplications curedat air or very
low temperaturesSuitablefor outdoorwood metal and plasticubstrates

IDROBEN 178 Suggestedises sprayfor air drying decorative and
generalindustriual applications Suitablefor outdoorwood metal and plastic

substratesparticularly recommendedor agricultural machineryfield.
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Aromatic modified with internal emulsifier

IDROBEN 180 Suggestedises sprayfor air drying and low T
asa primer or generalpurposeenamelsior industrial
applications It providesgoodadhesionon galvanisedsteel and
plasticsubstratefABS, polystyrene..).
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IDROBEN 13042% W | 309
Byk 025 2
Disperbyk154 3

KronosR 2190 310

Grind and completewith

IDROBEN 130 42%W 205
Cymel327 52
Water 87

Butyl glycol 30

Lille December 6th

Curedfor 20 at 12CGC
DFT: 45-50 microns

Final gloss >90
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IDROBEN 178 44%W | 248
BYK 154 3

KronosR 611 180

Grind and completawith

IDROBEN 178 44 %W | 550
Byk 025 3

Co octoate8% 4.3

Zr octoatel2% 8,7
CoatexBR 100- 3

DIMED

Lille December 6th

Dried at RoomT
DFT: 35microns
Gloss >90



POLYESTER RESINS

Used in w/b coatings to reduce VOC levels. They hawsth
hydroxyl and carboxylic groups. Acid numbers in therange of
40 — 60 are required to give amine salt solutions isolvents or

without, which can be diluted with water

co-solvent
WATER REDUCIBLE
Types of monomers: RN, H,0 POLYESTERS
Polyols Polyester resi
Polybasic acids — »  WATERBORNE POLYESTERS
R:N, H,O
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WATER REDUCIBLE POLYESTERS

»|IDROBEN 3519 (70% in BG or 33% in water)
»|IDROBEN 4526 (80% in metyl propilen glycol)
»|IDROBEN 5011*(33% in water/BG)
»IDROBEN 2019 (50% in water/BG(6/4))

WATERBORNE POLYESTERS
(Solvent free)

>IDROBEN 2026 (50% water)
>IDROBEN 2027 (50% in water)

BENASEDO Lille December 6th
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WATER REDUCIBLE POLYESTERS

STRONG POINTS
»Thermal and UV stability

»Excellent mechanical properties
»Easy to hand

»Good relationship price/performance

WEAK POINTS

»pH dependence

»Poor hydrolytically stability
»Rheological behaviour
»Presence of co-solvent (VOC)
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Water reducible saturated polyester

IDROBEN 3519 Suggestedises ovenapplicationswith amino resins

exterior parts of collapsibletubesand cans High gloss build up, flow and
hardnessproperties

IDROBEN 4526 slightly branchedpolyester Suggestedises oven
applicationswith amino resins Its high solid contentmakesit suitablefor
VOC compliancepaints High gloss adhesionand verygoodmechanical

properties

IDROBEN 5011 Suggestedises ovenapplications(130-150°C) with
aminoresins asa vehiclefor primerswith high mechanicalproperties
can coatingapplications Very goodquality/price relationship.

IDROBEN 2019 Suggestedises ovenapplicationswith amino resins
suitablefor industrial applications High gloss build up, flow andhardness
properties with lessVOC impact.
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IDROBEN 2019 50 % W| 285,5
Dysperbyk 184 7
Titanio R 900 Du Pont 255
BYK 024 1,5
Grind and completawvith
IDROBEN 2019 50% W | 147
BYK 024 0,5
BYK 333 0,5
Cymel 303 45
Acqua 258

DMEA till pH 8,5

Vx CF 4/20C 300

Substrate Steel

by 20’ at 15GC
conditions

Gloss 85

T bend OT

Crosshatch GTO

Lille December 6th
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WATERBORNE POLYESTERS

STRONG POINTS

»Solvent free

»Thermal and UV stability

»Excellent mechanical properties
»Excellent relationship price/performance

WEAK POINTS

»PH dependence

»Poor hydrolytically stability
»Rheological behaviour
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Waterborne Saturated Polyester

IDROBEN 2026 Goodreactivity, flexibility, build up and
adhesionproperties Suggestedises ovenwith amino resins

(130°-180°C), recommendedior can coatingprimersand top
coatswherehigh mechanicalpropertiesare requested

IDROBEN 2027 Similar to Idroben 2026,but with much better
levelling propertiesdueto a lower surfacetension
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IDROBEN 2026 50% W/ | 307,23
Dysperbyk 184 7,96
Titanio R 900 Du Pont 284,47
BYK 024 0,68
Water 34,13
Grind and completevith
IDROBEN 2026 50% W | 154,65
BYK 024 0,91
BYK 333 0,45
Cymel 303 57,04
Acqua 152,48

DMAE till pH 8.5
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50 microns
Curedfor 25 at 15C0C
Gloss > 90
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POLYURETHANE DISPERSIONS

The polyurethane dispersions are obtained by introdcing the

dimethylol-propionic acid in the polymerization of diols with

di-isocyanates. They can be synthesizeth the so-called pre-
polymer mixing process or "acetone process”.

CO CO OCN
HO """ N""0H + /ii — ;
NCO NHCOO ™ ~00CHN
{ DMPA
: j NHCOO™~N00CHN
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WATERBORNE PUD (Solvent free)

»|IDROBEN PD 201 (35% in water)
»|IDROBEN PD 204 (32% in water)
»|IDROBEN PD 205 (32% in water)
»IDROBEN UV 747 (40% in water)
»|IDROBEN UV 737G (40% in water)
»IDROBEN UV 777P (40% in water)
» IDROBEN UV 7721 (40% in water)

WATERBORNE PUD
FATTY ACIDS MODIFIED

(Solvent free)

>IDROBEN PD 717 (40% in water)
>IDROBEN PD 721 (40% in water)
>IDROBEN PD 524 (40% in water, 2,5% OH)
>IDROBEN PD 7051 (40% in water 4,5% OH)

BENASEDO Lille December 6th
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WATERBORNE PUD

STRONG POINTS
»Mechanical properties
»Scratch resistance
»Good adhesion

»Good hydrolytical stability

BENASEDO

WEAK POINTS

»PH dependence
»Rheological behaviou
»Low wettability

Lille December 6th
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Solvent free PU dispersions

IDROBEN 201: aromaticaliphatic. Fast airdrying properties good
flexibility, adhesionand hardness Interestinguseasa binderasa binder for

plastic orglassapplications It can beusedfor baking enamels alone orwith
aminoresins

IDROBEN 204:aromaticdispersion Very fast air drying properties good
flexibility, adhesionand hardness It can be usedfor baking enamels alone
or with aminoresins

IDROBEN 205: aliphatic polyurethanedispersion Fastdrying binder,
with goodflexibility, hardnessand adhesionproperties Recommendedses
plastic andglass(with acrylics) top coats It can beusedfor baking enamels

alone orwith amino resins
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IDROBEN 204 34%W| 330
CoatexBr 3 = Curedon metal at
’ room T
Foamasterd10 3
Kronos 2160 210 DFT: 40 microns
Grind and complete Gloss: 85-90
with
IDROBEN 204 34%W| 420
Foamasterd10 2
Byk 341 3
Byk 346 4
Tafigel PUR 40 3
Water 21,5
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UV curing PU Dispersions

IDROBEN PUD UV 747:Particularly suitedfor clear top coat
on wood Easyto beformulated Goodchemicalresistance
properties Pendulumhardnessvaluesof 160’.

IDROBEN PUD UV 777:Particularly suitedfor pigmented

sealersand topcoatson wood Goodchemicalresistance
properties Pendulumhardnessvaluesof 270’ .
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UV curing PU Dispersions

IDROBEN PUD UV 737G:Particularly suitedfor high gloss
clear top coatson wood Pendulumhardnessvaluesof 230'.
Goodscratch anachemicalresistanceproperties

IDROBEN PUD UV 7721 :Particularly suitedfor flexible
applications Pendulumhardnessvaluesof 80" . It showsgood

adhesionon methylmethacrilatesubstratesand providesgood
outdoorresistancethough chemicalresistancesre not so high.
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BENASEDO

Appliedwith different
colouredpastesat 130
gr/m? (WFT) on steel

Curedfor 20 at 8CC
followedby 1 Hg and 1
Galamp

Glosshelow10
HSS morethan 700 hours

Idroben PUD UV 747 | 62,1
Tafigel PUR 40 0,2
Byk 420 0,2
Butyl Glycol 2
Disperbyk192 0,2
Syloid C 807 3,3
Dynol 604 0,8
Byk 333 0,5
TegoAirex 902 W 0,7
ldroben 2643 30

Lille December 6th
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Product Quantity ()

Idroben PUD UV 777/P 40%W 88.8
Tafigel PUR 40 0,2
Byk 420 0,2
DowanolDPM 2
Disperbyk192 0,2
SyloidC 807 3,2
TegoAirex 902 0,5
Byk 025 0,3
Byk 346 0,8
Dynol 604 0.9
l[rgacure 819 DW 0,8
Darocurel117/3 15
Aguacers39 1

BENASEDO
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Cured with
different
pigmented
pastes for
20?7 At 40°C
followed by
one Ga and
one Hg UV
lamps
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WATERBORNE PUD
FATTY ACIDS MODIFIED
(Solvent free)

STRONG POINTS

»Mechanical properties

» Scratch resistance

»Good adhesion

»Good hydrolytic stability

» Excellent wettability
»Hydrophobic

»Improved chemical resistance
»Crosslink at room temperature

WEAK POINT
»pH dependence
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Air drying PU fatty acid modified

IDROBEN PD 721:specialair drying aliphatic binder. Fast air

drying resin, suitablefor gutdoorglossy(clear and pigmented
applicationson metal plastic andwoodsubstrates

(especiallyfor DIY).

IDROBEN PD 717:specialair drying aliphatic. Very fast air

drying resin, particularly suitablefor outdoormatt(clear and
igmented applicationson metal,glass, plastic andwood

substratedparguet and concretejvhereit showsveryhigh

penetrationmatcheawith high waterresistanceproperties
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Air drying PU fatty acid modified

IDROBEN PD 524:Hydroxilated aliphatic polyurethane

dispersion Suitablefor 2 K applications combinedwith
aliphatic poly-isocynatesproviding high hardnessand build up

properties It providesgoodadhesionon different substrates
like wood metal,glassand plastic.

IDROBEN PD 7051:Hydroxilatedaliphatic polyurethane

dispersion Suitablefor 2 K glossyapplicationsboth for wood
and metals It providesgoodglossand flexibility properties

matchedwith a goodfinal hardness
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BENASEDO

45-50 microns
dried at room T

Idroben PD 721 40% W 300
Byk 020

Disperbyk184

Efka 26

Kronos2310 240
Water 10
Grind keepingthe T below

45°C

OctaSoligenCo 7

Zircat 2
Mill until obtaining Hegman
valuebelow10 micron

Idroben 721 40% W 321,5
Byk 346 4
Butyl Glycol 2
Water 38
Corrosioninhibitor

Eskin 2

Wax solution* 34
PU thickener* 25

Lille December 6th
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Parguetformulation dried at
room T

120 micronsWFET

IdrobenPD 717 40% W 430
Byk 024 3
Byk 346 4
SyloidED 50 10
Lancowax1362 D 10
Lancothix PUR 21 3,5
OctaSoligenCo 7 3
Zircat 3
Water 6
Stir keepingthe T below
45°C

Butyl Glycol 35
Water 39
IdrobenPD 717 40% W 454

BENASEDO
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The alreadyshownbindersrepresentall the work
doneby Benasedo irtheseyearsto achievew/b
systemsimilar or evensuperiorto the corresponding
solventborneones

Other challenges comingfrom the market, I.e.
Sustainabllity, are pushingtowardnewresearches

A demonstrationof whattill now achieveds a new
renewablebinder
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Idroben NAT 100

Air_drying modifiedlong oil non yellowingresin (BPA free)
OIil content(89%)

solid contentof 50% in water

Viscosity < 1000cps

It wastestedin somebasicformulas (mattand satin)showingpromising
resultsasfollows:

TACK FREE: 10 minutesat 100 WFT
COMPLETE DRYING: 4h at 100 WFT
FINAL HARDNESS PERSOZ:50-70" at 100 WFTafter 3 weeks

ADHESION ON DIFFERENT SUBSTRATES:Plastic,gypsumsteel,
PVC
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COV :lessthan 2gr/l methodISO 11890 (incompliance
with the max limits)

COV emission ClassA+, < 1000ugr/m? after 3 and 28
days

Bio source composition: > 98% carbon bio source on
carbon total
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Conclusion

In this presentationall the mostrecentdevelopmentm
the field of w/b resinswereintroduced showingtheir
featuresand theapplicationsalreadyon the market.

Theseare remarkableresultsobtainedby Benasedo
Investinga lot in newtechnologiesand, aboveall,

cooperatingwith customersn order to satisfyandto
follow all the marketreguirements
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