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Densurf DA 4010’un Dispersiyonda Fark Yaratan Etkisi
Densurf DA 4010 Makes an Effective Difference at Dispersions

Siyah; aslinda bir renk degil, sadece 1s1g1in diistigl yu-
zeyden yansimadiginda olusan bir renksizlik halidir.
Peki siyah renk nasil elde edilir? Dogada ceviz,
kestane ve bazi mese agaclarinin koklerinden,
kabuklarindan ve meyvelerinden elde edilebilir. Yapay
olarak demir oksit ve karbon siyahi gibi pigmentler
siyah renk kaynagidir. Ginimiizde siyah rengi elde
etmek igin kullanilan en yaygin pigment karbon
siyahidir.  Karbon siyahi sadece renk verme
Ozelliginden dolayr degil, giines isinlarini ab- sorbe
etmesi, UV dayanimi ve isiya karsi direncli olmasi gibi
Ozelliklerinden dolayr da tercih edilir. Yaygin olarak
kullanildig  sektorler; kaucuk sanayi, boya ve
kaplamalar, mirekkep, deri sanayi, plastik ve tekstil
sanayidir. Kar- bon siyahi dretimi, hidrokarbonlarin
veya bitkisel yagla- rin 1si ile parcalanmasi (pirolitik)
prosesine dayanmakta- dir. Uretim prosesine gore
karbon siyahinin renk siddeti, tanecik boyutu, ylzey
alani, pH gibi 6zellikleri ayarlana- bilmektedir.

Black is not actually a color. Black is only a state of
col- orlessness caused by the lack of light rays
reflected from a given surface. So how do you obtain
black color? In nature, black color can be obtained
from nuts, chest- nuts, and roots of certain oak trees.
Artificially, pigments like iron oxide or carbon black
are also sources of black color. Nowadays, the most
common pigment used to achieve black color is
carbon black. Carbon black is pre- ferred not only
because of its capacity to achieve black color but also
carbon black’s ability to absorb sunlight, resist UV
rays, and resist heat. Some industries carbon black is
commonly used are rubber, paints and coatings, ink,
leather, plastic, and textile. Carbon black production
depends on decomposing (pyrolithic) hydrocarbons or
herbal oils with heat. Depending on the
manufacturing process, carbon black’s properties
such as color tone, particle size, surface area, and pH
can be adjusted.

Sekil 1. Karbon siyahi kimyasal yapisi

Figurel.

Karbon siyahi pigmentinin kimyasal yapisi Sekil 1'de
verilmistir. Karbon siyahinin yapisinda keton, hidrok-
si, kinon, lakton, piron, karboksilik asit gibi fonksiyonel
gruplar bulunur ve hidrofobik bir ylizeye sahiptir. Kim-

yasal yapisinda bulunan fonksiyonel gruplarin birbiri ile

Chemical structure of carbon black

Carbon black pigment’s chemical structure is given at
Figure 1. Carbon black’s structure contains ketone, hy-
droxy, quinone, lactone, pyrone, and carboxylic acid
functional groups. Carbon black has a hydrophobic
surface. Both the small particle sized (generally 20-30

etkilesimi ve tanecik boyutunun kictik olmasi (genellikle nm) carbon black pigments and the interaction between

20-30 nm) sivi sistemlerde topaklanmaya (floktilasyon)
neden olur. Siviigerisinde topaklanan toz taneciklerinin
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carbon black’s functional groups cause flocculation in
liquid systems. Separating clumped carbon black par-
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birbirinden ayrilarak sivinin ic¢ ylzeyi ile taneciklerin
yuze- yi arasinda yeni bir ara yuz olusturulmasina
dispersiyon denir. Dispersiyon prosesi, boya ve
kaplama enddstri- sinde 6nemli bir asamadir. Sivi
sistem igerisinde karbon siyahi pigmenti dispers
edebilmek icin polimerik dispersi- yon ajanlari
kullanilir. Pigment dispersiyonu; dispersiyon ajaninin
yapisindaki sterik engel ve elektrostatik etkiler- le
saglanir. Densurf DA 4010, polimerik bir dispersiyon
ajanidir. Densurf DA 4010 polimerinin yapisindaki
ankor gruplar pigmentin etrafini sararken polimerin
kuyruk kismi ile sterik engel saglanmaktadir. Béylece
sistemin  viskozite artisini  engelleyerek stabil
kalmasini saglamak- tadir. Sekil 2’de Densurf DA 4010
ile karbon siyahi dis- persiyonu sematik olarak
gosterilmistir. Polimerik dispe- riyon ajaninin kuyruk
uzunlugu  pigmentlerin  birbiri ile  etkilesimini
engellerken kendi icindeki etkilesimi de g6z dniinde
bulundurulmalidir. Polimerin kuyruk uzunlugu pigment

etkilesimini  engellemeyi saglayacak ve kendi
etkilesimini  engelleyecek  optimum  uzunlukta
olmalidir. Sekil 3’te polimerik kuyruk uzunlugu

arttiginda kendi icindeki etkilesimi sematik olarak
gosterilmistir. Karbon siyahi, organik pigmentler ve
inorganik pigmentlerde universal regine sisteminde
kullanilir. Densurf DA 4010 sentezlenirken 6 sigma
metadolojisinden yararlanilarak polimerin hem asit /
amin sayisi, hem ankor gruplarin tasarimi hem de
kuyruk uzunlugu deney tasarimi ile op- timum olarak
belirlenmistir.

el fkoke
Sekil 2. Densurf DA 4010 ile karbon siyahi disperisyonu
Figure 2.Densurf DA 4010 and carbon black disper-
sion

Dispersiyon isleminde dispersiyon ajani secimi kadar
miktari da ¢ok 6énemlidir. Pigmentin etrafini sararak
sivi sistemde dagilmasini saglayan dispersiyon ajani
cok fazla kullanildiginda pigmenti saran gruplarin
birbiri ile etkilesiminden sistemin stabil kalmasini en-
geller ve ¢cokme, topaklanma gibi problemlere neden
olur. Dispersiyon ajani az miktarda kullanildiginda
pigmentin etrafini yeteri kadar saramaz ve yine ayni

ticles in liquid system and creating a new intersection
between pigments and liquid is called dispersion. Dis-
persion process is an important step in paints and
coat- ings industry. Mainly polymeric dispersion
agents are used to disperse carbon black in liquid
systems. Pigment dispersion is achieved through the
steric hindrances and electrostatic forces present in
the dispersion agent’s composition. Densurf DA 4010,
s a polymeric dispersion agent. While Densurf DA
4010 polymer’s anchor group envelops the pigment
particle, it causes steric hindrance with its tail group.
Therefore, Densurf DA 4010 blocks the increase in
viscosity of the system while maintaining stability in
the system. Figure 2 schematically illlustrates the
dispersion of carbon black with Densurf DA 4010.
Whilst polymeric dispersion agent’s tail length
interrupts the interaction between carbon black
pigments, it is also important to consider to
interactions between poly- meric dispersion agents.
Polymer’s tail length should be optimized to hinder
pigment-pigment  interaction  while  preventing
polymers to interact with themselves. Inter- actions of
dispersion polymers when the chain length is
increased is demonstrated in Figure 3. Carbon black
is used in universal resin systems for both organic
and inorganic pigments. While synthesizing Densurf
DA 4010, 6 Sigma methodology was utilized to
optimize acid / amine ratio, anchor groups design,
and length of tail group.

Sekil 3. Polimerik dispersiyon ajaninin  kuyruk
uzunlugu- nun dispersiyona etkisi

Figure 3. The effect of the length of polymer’s tail
group to the dispersion

In dispersion processes, using the right amount of
dispersion agent is just as important as choosing the
right dispersion agent. When a dispersion agent is
used excessively, anchor groups interaction with each
other prevents the system to remain stable, causing
flocculation and precipitation. When used very little,
anchor groups do not wrap up the pigment enough,
causing the same problems. When dispersion agent
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problemlere neden olur. Dis-
persiyon ajani miktarini belirler-
ken % s.o.p. (solid on pigment)
hesabindan yararlanilabilir. Bu
oran her pigment icin farkli-

lik gostermektedir. Inorganik
pigmentlerde ¢ok daha duistk
oranlar kullanilirken organik ve
karbon siyahi gibi pigmentlerde
daha yiiksek oranlar kullanilir.
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OPTIMUM S.0.P.

amount is determined, %
s.0.p (solid on pigment) ra-
tio can be utilized. This ra-
tio shows variety for every
different pigment. While
significantly smaller ratios
are utilized in inorganic
pigments, organic and
carbon black pigments
benefit from higher s.o.p.

©

Optimum miktari kabaca pig-
mentin ylizey alanini 5’e bole- DUSUK S.0.P
rek hesaplayabiliriz. Sekil 4’te <
dispersiyon ajaninin optimum
miktarinin sistemin viskozitesine etkisi gosterilmistir.
Karbon siyahi igin %s.o0.p. orani %30-100 arasinda
boya formilasyonuna ve pigmentin ylzey alanina
gore degiskenlik gostermektedir.

% s.0.p.= (dispersiyon ajaninin kati miktari / pigment
miktarr) *100

Optimum s.o.p. oranini belirlemek icin 6n karistirma
for- milasyonunda oran calismasi yapilmalidir.
Densurf DA 4010 dispersiyon ajani igin solvent bazli
boya formiilas- yonu Tablo 1’de verilmistir.

ratio. Roughly, optimum

YOKSEK S OP dispersion agent amount

> can be estimated by divid-

ing the pigment’s surface

area by 5. Dispersion agent’s optimum amount’s ef-

fect on system’s viscosity is shown at Figure 4. For

carbon black, % s.o.p ratio varies between %30-100

depending on the paint formulation and surface area
of the pigment.

% s.o.p= (dispersion agent’s solid content / pigment
amount) *100

Ratio study should be conducted at mill-base to
discover optimum s.o.p ratio. Solvent-based paint
formulation is given at Table 1 for Densurf DA 4010.

On Karistirma / Mill-Base

Regine / Aldehit Regine (%40) / Aldehyde Resin (%40) 39
Solvent / Metoksi Propil Asetat / Methoxy Propyl Acetate 41,
Dispersiyon ajani Densurf DA 4010 (%100) 5

Dispersion agent 45

Pigment / Pigment Carbon Black* /

Carbon Black*

S.0.P. % 15
P/B 30
. 0,9
Alt llave / Let-Down
6
Recine / ResinAkrilik Regine {%1,8 OH) / Acrylic Resin (%1,8 OH) 180
Solvent / SolventN-Butil Asefat / N-Butyl Acetate 6
Solvent / SolventMetoksi Propil Asetat / Methoxy Propyl Acetate 2
K.kesici / DefoamerRD-SAFEF80001-54 1,5
Y.ajani Densurf SM 114(%1,25 n-BA ¢ozeltisi) 7,5
Syrface ModifierDensurf SM 114(%1,25 n-BA solution)

Tanecik boyutu: 25 nm, ylzey alani: TZI0m2/ g, pH: &
*Particle Size: 25 nm, surface area:110 m2 / g, pH=4
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Tablo 1’deki formiilasyona gore hazirlanan 6n karisg-
tirma numunelerinin ilk anda ezilme inceligi, viskozi-
te, ovalama (rub-out) testi, parlaklik élgimleri kont-
rol edilmistir. Tim numuneler 500C etiivde 2 hafta
bekletilerek viskozite kontrolleri yapilmis ve herhangi
bir viskozite artisi ile karsilagilmamistir. 4 hafta sonra
tim testler tekrarlanmis ve tiim sonuclar paralel ¢ik-
mistir. Viskozite sonuclari Sekil 5’te, parlaklik ol¢lim
sonuclart Sekil 6’da, ovalama (rub-out) sonuclari
Sekil 7°de verilmistir.

Viscosity
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Densurf DA 4010 Benchmark-1 Benchmark-2 I

Viscosity (mPas) t=0 @ 25°C Viscosity (mPas) t=28 days @ 50°C

Sekil 5. Viskozite 6lctimleri
Figure 5. Viscosity measurements

Densurf DA 4010

t=0 day @ 25°C t=28 day @ 50°C t=0 day @ 25°C

Rubbed area Rubbed area

Rubled area

Unrubbed area Unrubbed area Unmubbed area

Benchmark-1

=28 day @ 50°C

Unrubbed area

Samples prepared according to the formulation
given at Table 1 was tested for fineness of grind,
viscosity, rub-out test, and shine. All samples were
kept at 50°C for 2 weeks before testing for their
viscosity again. No viscosity increase has been ob-
served. After 4 weeks, all the tests were repeated
and all the results came out parallel with each other.
Viscosity measurements are given at Figure 5. Gloss
and DOI (Distinctness of Image) measurements are
given at Figure 6. and rub-out test results are given
at Figure 7.
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Sekil 6. Parlaklik 6lciim sonuclari
Figure 6. Gloss and DOI (Distinctness of Image)
measurements

Benchmark-2

t=0 day @ 25°C t=28 day @ 50°C

Unrubbed area Unrubbed area

Sekil 7. Ovalama (rub-out) sonuclari
Figure 7. Rub-out test results
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