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Toz Boyada Endiistriyel Hammaddelerin Onemi
The Importance of Industrial Minerals in Powder Coatings

1.Giris

Tozboya teknolojisi, gevre dostuyapisi, diistik ugucu or-
ganik bilegsen (VOC) salinimi ve yiiksek kaplama verim-
liligi gibi avantajlartyla dikkat gekmektedir. Ancak bu
sistemlerin basarisi yalmzca reginelere degil, kullani-
lan endiistriyel hammaddelere de siki sikiya baghdir.

Toz boya formiilasyonlarinda kullanilan pigmentler,
dolgular, katki maddeleri ve fonksiyonel mineraller;
kaplamanin dayanikliligini, gbriintimiinii ve uygulama
performansini dogrudan etkiler.

Bu yazida, toz boyada kullanilan baslhica endiistriyel
hammaddeler teknik agidan incelenmekte ve uygula-
ma ornekleriyle desteklenmektedir.

2.Dolgular

Boya endiistrisinde kullanilan endiistriyel mineralle-
re “dolgular” denilmektedir. Dolgular terimi ¢ok genel
bir anlama sahip olup, ingilizcesi “extender pigments”
olan terimin kargihgin tam kargilamamakta ve anlam
daralmasi yasanmaktadir. Ciinkii boyada dolgular, sa-
dece daha pahali olan baglayicilar: yaymak ve boyay
genisleterek “doldurmak” igin kullanilmagzlar, ayni za-
manda meveut formiilasyon pratiginde dolgunun ¢ok
daha Gtesine giderek boyada bazi islevsellikleri (fonk-
siyonalite) de yerine getirirler.

Simdi toz boyada en ¢ok kullanilan {i¢ endiistriyel ham-
maddeyi ve toz boyadaki islevselliklerini siralayalim.

aa Barit (BaSO,)
Yiiksek Ozgul Agirhk: Barit'in yogunlugu (~4,2-
4,5 glem?®) yiiksektir, bu da boya filminin agirhigini
ve kaplama direncini artirir.
Parlaklik ve Beyazhik: Dogal beyaz rengi, boyanin
renk yogunlugunu ve parlakligini destekler. Sarar-
maya karsi dayanikhidir, zamanla rengini bozmaz.

TURKCOAT Agustos / August - Eylul/ September 2025

1.Introduction

Powder coating technology stands out with its advan-
tages such as being environmentally friendly, having low
volatile organic compound (VOC) emissions, and provid-
ing high coating efficiency. However, the success of these
systems depends not only on the resins used but also
closely on the industrial raw materials incorporated.

Pigments, fillers, additives, and functional minerals used
in powder coating formulations directly affect the dura-
bility, appearance, and application performance of the
coating.

This article examines the main industrial raw materials
used in powder coatings from a technical perspective and
supports the discussion with application examples.

2.Fillers

In the paint industry, the industrial minerals used are
called “fillers.” The term “fillers” has a very general mean-
ing; the English equivalent “extender pigments” does not
exactly match the Turkish use of the term, leading to a
narrower interpretation. Fillers are not used solely to ex-
tend more expensive binders and bulk up the paint; in to-
day’s formulation practice, they go far beyond simple fill-
ing and also provide functional properties in the coating.

Let’s now list the three most widely used industrial raw
materials in powder coatings and their functionalities.

2a. Barite (BaSO,)

High Spec1ﬁc Gravity: The density of barite (~4.2-
4.5 g/em?) is high, which increases the weight of the
coating film and improves coating resistance.

Gloss and Whiteness: Its natural white color sup-
ports the color intensity and gloss of the paint. It
is resistant to yellowing and does not discolor over
time.
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Kimyasal inertlik: Asit, alkali ve solventlere karg:
direnclidir, boyanin kimyasal dayanimini artirir.
Asimma Direnci: Sert ve stabil yapisi, kaplamanin
¢izilme ve darbe direncine katki saglar.

Rheoloji ve Dagilim: ince 6giitiilmiis barit, toz bo-
yada diizgitin film olusumuna yardimeci olur, topak-
lanmay1 azaltar.

Maliyet Avantaji: Titanyum dioksit gibi pahali
pigmentlerin bir kismini ikame ederek maliyeti
diisiiriir, ama beyazlik ve kapaticiligy ¢ok fazla dii-
slirmez (Resim1).

partikiilleri

2b Kalsiyum Karbonat (CaCo0,)

Maliyet Optimizasyonu: Dusuk maliyetli ve yay-
gin bulundugu igin formiiliin toplam maliyetini
onemli 6lcilide diistiriir.

Opasite Destegi: TiO: ile birlikte kullamildiginda
kapaticiligr artirir, pigment hacmini dengeler.
Film Diizgiinliigii ve Akis: ince 6giitiilmiis kalsit,
boyanin akig dzelliklerini iyilestirerek daha diiz-
giin ylizey olusumuna katki saglar.

Mathik veya Parlaklik Kontrolii: Tane boyutuna
gbre yiizey parlakligini ayarlamada kullanilir.
Mekanik Dayamim: Sertligi diisiik oldugundan ¢i-
zilme direncine cok biiyiik katki yapmaz ama film
biitiinliiglinti korumaya yardimei olur.

Kimyasal Inertlik: Cogu solvent, asit ve bazlara
karg1 dayaniklidir; boyanin dis ortam kosullarina
direncini destekler (Resim 2).

Chemical Inertness: Resistant to acids, alkalis, and
solvents, improving the chemical resistance of the
coating.

Abrasion Resistance: [ts hard and stable structure
contributes to the coating’s scratch and impact re-
sistance.

Rheology and Dispersion: Finely ground barite
helps achieve a smooth film in powder coating and
reduces agglomeration.

Cost Advantage: By partially replacing expensive
pigments like titanium dioxide, it reduces costs
without significantly lowering whiteness and hiding
power (Fig.1).

Resim 1. Taramali elektron mikroskopunda (SEM) barit

Fig1. SEM image of barite particles

2b Calcium Carbonate (CaCoO,)

Cost Optimization: Its low cost and wide availabil-
ity significantly reduce the formulation cost.
Opacity Support: When used with Ti0p, it increas-
es hiding power and balances pigment volume.
Film Smoothness and Flow: Finely ground calcite
improves paint flow properties, contributing to
smoother surface formation.

Gloss or Matt Control: Particle size can be adjust-
ed to control surface gloss

Mechanical Strength: Due to its low hardness, it
does not greatly enhance scratch resistance but
helps maintain film integrity.

Chemical Inertness: Resistant to most solvents,
acids, and bases; supports the coating’s resistance
to outdoor conditions (Fig.2).

Resim 2. Taramali elektron mikroskopunda (SEM) kalsiyum
karbonat partikiilleri
Fig 2. SEM image of calcium carbonate particles
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2c¢. Talk

+  Cizilme ve Asinma Direnci: Yumusak, yaprak
formundaki kristalleri sayesinde (Resim 3) boya
ylizeyinde kayganlik saglar; stirtiinme ve ¢izilme
izlerini azaltir.
Kayganlik ve islenebilirlik: Uretim ve uygula-
ma sirasinda tozun akigskanhigini artirir, elekt-
rostatik ptiskiirtmede topaklanmay1 onler.
Matlik Kontrolii: Yiizeye difiiz (daginik) yansi-
ma kazandirarak parlakligy diisiiriir, homojen
mat goriiniim saglar.
Film Dayanima: Yaprak seklindeki taneler boya-
da bariyer etkisi yaratarak nem, gaz ve kimyasal
gecisini yavaglatir.
Is1l Genlesme kontrolii: Termal stabiliteyi arti-
rir, sicak-soguk déngiilerinde film catlama riski-
ni azaltir.
Maliyet Avantaji: Orta fiyath bir mineral dolgu
olarak, kaplama performansini diisiirmeden ma-
iyetidengeler.

2c. Talc
Scratch and Abrasion Resistance: Thanks to its
soft, plate-like crystals (Fig.3), talc provides slip on
the coating surface, reducing friction and scratch
marks.
Slip and Processability: Improves powder flowa-
bility during production and application, prevent-
ing agglomeration in electrostatic spraying.
Matt Control: Creates diffuse reflection on the sur-
face, reducing gloss and providing a uniform matt
appearance.
Film Durability: Plate-like particles create a bar-
rier effect in the coating, slowing the passage of
moisture, gases, and chemicals.
Thermal Expansion Control: Increases thermal
stability and reduces the risk of film cracking dur-
ing hot-cold cycles.
Cost Advantage: As a moderately priced mineral
filler, it balances cost without compromising coat-
ing performance.

Resim 3. Taramali elektron mikroskopunda (SEM) talk partikiilleri
Fig 8. SEM image of talc particles

3.Sonug

Toz boyada kullanilan endiistriyel hammaddeler,
sadece basit birer dolgu malzemesi olmanin gok
otesinde formiilasyonun teknik performansinda da
belirleyici bir role sahiplerdir. Bu baglamda dogru
hammadde segimi boya kalitesi ve stirdiirtilebilirlik
agisindan 6zel bir Sneme sahiptir.
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3.Conclusion

Industrial minerals used in powder coatings go far be-
yond being simple fillers and play a decisive role in the
technical performance of formulations. In this context,
correct minerals selection is of particular importance
for coating quality and sustainability.

(1) Ciullo Peter A., 1996, Indutrial Minerals and Their Uses, Noyes Publications, p.125130
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