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Essential Requirements in all Coating Materials
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Problem: Pigment / Filler Acceptance
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Visual conclusion of poor pigment acceptance
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 Low Gloss {KYEE

« Poor Leveling REE

- HighHaze &Z#&

* High Viscosity S#hE
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Control Formulation — Visual Consideration
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Viscosity Influence of Carbon Black
In a Primid Powder Coating System
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Small amounts of carbon black pigment will increase
the melt viscosity of powder coatings
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Extrusion of Pigments and Fillers
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Primary Particles

Agglomerate Flocculate (Ideal dispersion)
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Processing Additive: Improved Pigment
Stabilization

IBhF: MEHRIRE

Resin ®{f5

Result: - no agglomeration  better DOI
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Product Range of Processing Additives for
Powder Coatings

MARREIRY BN

BYK 3950 P — general use / Fillers— {3 Fi /A8

) BYK 3951 P — mainly for TiO, 3 x4k (5

)BYK 3955 P — mainly Carbon Black: Zxi} 4% &

Disperbyk 2200 — Black / Organic % & / F#l

More... i Z#H = d......
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Processing Additives — Functionality
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2) Improved compatibility / easier dispersion in resin system
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BYK-3951 P

BYK-3950 P 2 2
I&? §\,\1\

Pigment Affinic
Pigment SurfaceBit} &R H
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BYK 3955 P

1) Improved anchoring on pigment surfaces
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Inefficient Pigment Wetting of the Resin!
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@adsorbed air KM= S

.Resin i AE

Problem: Adsorbed air remains on the pigment surface!
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Processing Additives: Improved
gment Wetting
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? Processing Additive
to improve pigment wetting
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@ adsorbed air IRMIBIZ= S

. Resin ¥ B8

Result: Less adsorbed air and better out gassing of the powder coating
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Processing Additives: Improve Gloss and Haze

ITEL5T: BUENFEMTR

Polyester 3fig/ R-Hydroxyalkylamide R-#2teEBIER
BYK-368 P High Performance Leveling Additive
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Viscosity Behawor with BYK-3950 P and BYK-3951 P
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Viscosity as a function of temperature
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Polyester/3-Hydroxyalkylamide
BYK-368 P High Performance Leveling Additive
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Processing Additives: BYK-3950P, BYK-3951P
in T Eh35)

New Additive Technology FrBIENFIHE A

Extrusion process more efficient

i EE AW

- Improve pigment filler acceptance

BEBRHERHZE R

- Improve DOI (gloss, haze, leveling)
WEDOI G E22. )

- And ...
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Comparison of Chemical Structure X, Z45fR0XTLE
BYK Processing Additives &t 5245 in T B

= 4
Linear Structure: Spherical Structure:
5 AR gLt 1) 2SI A
BYK-3950 P Copolymer with special pigment affinic groups
AR EMERN LR
BYK-3951 P BYK-3955 P
For inorganic pigments and fillers for carbon black
T Tl gt FnsE R AT B
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Why Need a Processing Additive for Carbon Blacks?
A RE SRR FRR N LB

« Fine pigment particles with a high BET-surface e.g. carbon black pigments
have a high oil absorption and therefore bond a high amount of resin.
R/ NERIAA AR SR EBT LEEFR . HlankFEERIB M ER S,

[E] ket 2 IR B K & 4% B

« An inefficient wetting and dispersing of carbon black pigments in
powder coating resins will result in a: :

© HRERAEM R RRTIE P AY
EHETHEARDET, 2FH:

. - difficult and inefficient extrusion
% [ M B SRR

. - bad DOI (Gloss/haze)
B E GLIFIER

. - poor leveling i EASE

. - rough surface R HEFE#E
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BYK-3955P
Better DOI Performance in a Primid Powder Coating

B ERVEERRME — Primid #5RKi&HE

Control 1% BYK-3955 P
z2

BYK-3955 P improves the DOI (gloss / haze / leveling)
BYK-3955 P fE S iRt (i / E5 / RF)

O BYK

Additives & Instruments



BYK-3955 P
Viscosity Reduction by Improved Pigment Wetting
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Improved dispersion, improved wetting of the carbon black pigment.
As a result the viscosity will be reduced
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Example: BYK-3955 P
Improved degassing Properties and DOI

pSUZE B = 0 B AR 4

System: Hybrid 70:30

Control without benzoine without benzoine
= pinholes plus 1% BYK-3955 P
T=H, = improved degassing

AEREBEF=$TL
TrERER,
%1% BYK-3955P = ¥t St
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BYK-3955 P
Best Optical Appearance in an Acrylic Powder Coating

RERSPYRIR - AHERH KRR
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Control 1% BYK-3955 P
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Proc

Improved DOI, out gassing and chargeability in acrylic powder coatings
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Visible & Measurable Improvements
A LA AT 187 & Ay e it

Gloss Jt600 o i
78

470
76 450
74
430
72
70 410
6 390
6
5 370
6 350 : : : :

Haze Z &
490

8
6
4
2
60 Control  0,25%  0,50% 1% 2%
Control  0,25%  0,50% 1% 2%
Leveling (LW /SW) P
40

30

20
Processing Additives
16 August, 2016
Page 21 10
Powder Seminar
BYK-Chemie GmbH

0 O BYK

Control 0,25% 0,50% 1% 2% Additives & Instruments



BYK 3955 P for Black &2
and
BYK 3951 P for White :ﬁ%-ﬁ(
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Product FE A FR Properties %54
BYK-3950 P Inorganic pigments and fillers
BaSo,, CaCos;... general use
AT HRESI . REZSSF ML A AR, —AR
BYK-3951 P Inorganic pigments and fillers
low cured and UV powder coatings
FALBRFOER, IRIRE LA UV BRiRH
BYK-3955 P Pigment affine groups are suitable for :

B A EEER T
- carbon black pigments 7k A& Zn#}

- fillers 1B}
Suitable for all powder coating resins

1& H T A AR e S

Combinations of processing additives are possible

M IBhs AT LABC & fE A
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Processing Additives — Dispersing Additives

Further developments

M LENFIRt—2 &% R

Chemistry {42 High MW copolymer with pigment-affinic groups

BURLERE AN Bl 1 e R

Non-volatile matter [&] a5 {5 100%

Delivery form Pellets
(U7 T

Melting point 54 °C (129°F)
I R
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DISPERBYK 2200 and BYK-LP N22216

Improved leveling in a Polyester/HAA system
DISPERBYK 2200F1BYK-LP N22216 i B2 s/ HAAK R 75 S 1

g, i ’i"ﬁ\} 'ii’;a -

Control &H 1% BYK 3955 P 1% D'BYK 2200 1% LPN 22216

Processing AJOIIVES

16 A, 2015 63% active J51# 100% active 100% active
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DISPERBYK 2200 and BYK-LP N 22216 / (HY)
Comparison of different pigment types — LW
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https://www.byk.com/en/instruments/products/appearance-measurement/orange-peel-doi-meter.html

DISPERBYK 2200 and BYK-LP N 22216 / (HY)
Comparison of different pigment types — Gloss 20°
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https://www.byk.com/en/instruments/products/appearance-measurement/orange-peel-doi-meter.html

DISPERBYK 2200 and BYK-LP N 22216 / (HAA)
Comparison of different pigment types — LW
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https://www.byk.com/en/instruments/products/appearance-measurement/orange-peel-doi-meter.html

DISPERBYK 2200 and BYK-LP N 22216 / (HAA)
Comparison of different pigment types — Gloss 20°
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https://www.byk.com/en/instruments/products/appearance-measurement/orange-peel-doi-meter.html

DISPERBYK 2200 in Powder Coatings
Improved Viscosity and improved DOI
DISPERBYK2200 pii#tfp izl 4 FsfaR (4

Efficient viscosity reduction leads to enhanced distinctness of image (DOI)
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Processing Additives

16 August, 2016
Page 31

Powder Seminar
BYK-Chemie GmbH

Processing Additives — different delivery form
Solid Pellets vs. Silica Carrier

fn T BA5E-

=]
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> 100% solid active substance » Max. 65% active substance

100% [l 445 1447 > 65% JEMHY

» Melting point (< 100°C = < Extruder!) > Liquid active substance, but
J& 5 (< 100°C = < FFHALY) solid carrier!

> Variable dosage (dependent on Tg) > Max. dosage 2% s INE < 2%
AR IR (KTgsE)

WA EYIBT, (H AR
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Influence of Silica Carrier — & {LAEE{RIE20g

EGloss 20° mLW

Additives on silica carrier are limited
regarding maximum dosage. But for
organic pigments a higher dosage might
be necessary. (calculated on the surface
area of the pigment types!)
TR B A B A B O A B A PR A

(BRSNS FA HUBURHH 5 e O 771 & ] e
FEH (LB R AR i R i AR 5D

80
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0 - . . .

Control 1% Silica 2% Silica 3% Silica

Control 1% Standard Additive HxE ) B

Plus Silica il —%&4kft: 1% 2% 3%

|

n flow properties = limitation in dosage!

loss reduction & increased orange peel!

XL 1 AR T s e = PR A 75 Bt iR A I e A S T !
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Processing Additives for Organic Pigments

BHLEARY 0 B3

Additives on silica carrier are limited regarding maximum dosage.

But for organic pigments a higher dosage might be necessary
(calculated on the surface area of the pigment types!)

“ERAMEERAR B A s K HERIRR S o B T HLEURL B e R E AT
RE LB (BLBURISR AL R AR 5D

‘I_gigments a higher dosage might be n
A MR B8 =1 1 751 B 0T e DA BE Y

Best choice for organic pigments: A LT I A v 3 -
> Solid Additives [&|44& B35

> 100% active substance 100 % 54 i
» Melting point below Extruder conditions

J& RARTHF LB A A
» W&D Additive with pigment affine groups

TR A7) B B SR F & ]
= DISPERBYK 2200 can be an optionZ&—i%IH

Processing Additives
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Provisional Lab Samples — Variation of polymeric W&D
Additives with Pigment affine Groups

D ERWEMm - FPRENE

LPN Sample A LPN Sample B

j—

B A [=]00 T Bh 5t

| LPN Sample C

« M.P. =65°C
e Solid

Pr@cessing Additives
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Thank you for

your attention.
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