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Lumiflon as a solvent soluble fluoro-polymer for coating is able to reduce large amount of
VOC, because Lumiflon can expand re-coating cycle due to its long life what is provided by
its high durability. Additionally, AGC released several types of fluoro-polymer for mild
solvent, water and powder. Those grades are able to reduce further amount of VOC than
solvent base type. In this document, powder coating of fluoro-polymer will be mentioned
precicely. The main application of powder coating is are Aluminum curtain wall, chassis of
air-condtioner and electrical transformer And it is further more mentioned about water base

polymer coating for repainting of VOC minimum.

*VOC : Volatile Organic Compounds GEZEUEARILE)

*AGC Asia Pacific
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Table 1 VOC related with Paint form and reduction ratio (Organic Solvent =100)

Solvent High Solid Exempt Mild solvent
Paitnt form Base (solvent solvent ! (mineral Water Base Powder
base) (us) turpentine)
VOoC 100 20 - 50 0—30 40 20—30 0
VOC 60
Reducing ratio 0 50-80 70—100 (MIR VOC) 70—80 100
(%) =

*1 : Exempt Solvent ; including volatile organic compound (VOC) exempt decided by EPA, mentioning Hazardous air Pollutant Solvents Free
conception, for example tert-butyl acetate.

*2 © MIR VOC ; maximum incremental reactivity VOC. It is classified by ability of ozone generation. Mild solvent has smaller number of that.




Fig.1 World Products Amount of powder coating (1988) 3

Fig.2 World Products Amount of powder coating (2010) 4

Fig.3 Application of Powder coating (2010) 4
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Fig.4 Out door exposure result of High Durable Polyester
Powder Coating ¥

Table 3 Quolicoat specification for powder coating

. Floida Exposure
Quolicoat A
= Gloss retention 50%
Class 1 1 year
Class 2 3 years
Class 3 10 years

Table 2 Types of Powder coating and Production Amount

Powder Paints Japan (%) N.America (%)

Epoxy 20 1
Polyesteer/Epoxy Hybrid 26 29
Polyester /HAA 6 39
Polyester/ TGIC 1 -

Polyester/ Polyurethane(PU) 42 15
Acrylic and Others 5 6
Reference Coating Media (2010) PCI (2010)
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* Soluble In many kinds of conventional organic solvents (Xylene, MEK...)
= Non-crystallized polymer: high transparency (Also UV)
= Possible to Install cross linkable functional group on R1-3 : curable at

amblent
* High durability by perfect altarnative structure :

High weatherbility and high chemical resistance

Fig.5 The structure of Lumiflon

Table 4 LF-710F features of fluoro-polymer for powder

coating
Appearance Pale yellow flakes
Non volatile content Higher than 99%
OH number 46 +6mgKOH/g as polymer
Tg(DSC) Higher than 51degC
Softening point 136degC
(Ball & Ring)

Table 5 Paint formulation process for testing panel making

Item Discription
Color White (TiO, : PWC'=35)
Hardener Blocked Polyisocianate  (IPDIAdacts**)
Mixture Small mixer
Mixture condition Small Twin screw extruder at 120°C, feeding: 2.5kg/h

Griding condition

Small pin mill at room temp.

Particle size selection 150mesh sieve

Mean particle size  (50%)

40um (Laser diffraction )

Surface treatment

0.8mm A5054 Chromate treated

* Weight Concentration

Film thickness 50 ~ 60um

** Jsophorone Diisocyanate
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Fig.6 QUV-B exposure testing for several powder coatings
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Fig.8 EMMAQUA Wethering Test Results
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Table 6 Film performances for several paints

LUMIFLON | Super durable PVdF
TTEW LFT10F I GMA Ay Wet paint
Hardener 1PDT adduct TGIC DDA -
Sub Acid chromate Alumi 0.8mmt Primer
Baking schedule 190°C 20min | 180°Cx20min | 180°Cx20min | MOELaN
Film thickness (microns) 50-60
Smoothness (PCT) 4 3 7 7
Gloss(20deq/60deq) S0/80 60/90 6090 435
Pencil hardness 2H-H H-F 2H-H -
Dupont direct impact | 1/20.5kg x0.4m | 1/2x0.5kg x0.2m | 1/2x0.5kg x0.2m | 1/2x0.5kg x0.5m
Cupping test Smm imm 1mm -
Cylindrical mandrel Bmm ammbl E SmmblE Smim
Adhesion (1mm cross
cut tape pull) 100/100 100100 100/100 100/100

Table 6 (Continued) Film performances for several paints

TEM LUMIFLON S.upe.« durable GMA Acryl PVdF

LF710F Wet paint
Hardener IPDI adduct TGIC DDA -
t Acd ct i 0.8mmt Primer
Baking schedule 190°C 20min | 180°Cx20min [ 180°Cx20min ”'";‘;;}c"""
Film thickness (micron) 50-60 20-25
Adhesion of 2K silicone
e oK oK Need sanding
Solvent (esrftan(e Gloss
(Rubbing test: Xylene NE Prriny NE NE
100times)
Taber abrasion resistance
(RS K5600-5-9 86mg 79mg 130mg
C517 1000  1000rounds)
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Photo.1 Acid resistnaces
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Photo.2 Alkaline resistance

Lumiflon powder PVdF sol

Acrylic powder

High durable polyester

Photo.3 Soil release performances for each coating film

Table 7 Oxygen Conbustion Index

Oxygen index
Pigment concetration :  43phr (TiO,)

Hardener : Isocyanate

Resin Film Oxygen
thickness index
(micron)
LUMIFLON 60-90 23.4
Acryl 60-90 19.4

*Solvent base paint
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Fig.9 Accerelated weathering results with hydrogenperoxide
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Table 8 Example of Leed evaluation for Lumiflon fluoro-paints

LEED Credit and Intent

Contribution of Fluoro polymer

(LUMIFLON)

Storm water Design
Quality Control Credit 6.2(1pt)
To limit disruption and pollution of natural water

flows by managing storm water

Using binder as Top coating on the water
proof paints and materials. They can

maintain to control storm water.

Heat Island Effect: Roof Credit 7.2(1pt)

To reduce heat island to minimize

Binder of fluoro-polymer for reflecting

coating and pavement may maintain cool

effects long term

e
LumiFLon

Flake (for Powder)
Water-borne

Solvent
)
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Fig.13 Accelerated weathering test result for water base
fluoro-paints
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Fig.14 VOC Generation Index (ratio image) for each painting
system with repainting

Photo.6-1 Deolitte Center ppotg 6-2 Perth Arena (Austrailia)
Photo: Cameron Chisholm Nicol/Greg Hocking

(New Zielad)
Photography

Photo.6-4 the Royal Beach Hotet (Tel Aviv Israel)
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Photo.6-3 Bennelong Point (Sydney)

Photo.6-5 Clyde Quay (Wellington NZ)



