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Sentetik Baryum Sulfat (Blanc Fixe) ve boya
sektorunde kullanim alanlari

Synthetic Barium Sulphate (Blanc Fixe) & its uses i

n coatings industry

Blanc fixe, yiiksek beyazlik, safsi1zlik ve daha ince tane boyutu gerektiren uygulamalarda tercih
ediliyor. Genel olarak baryum siilfat ise, diisiik yag emme orani, yiiksek yogunluk, diisiik asindiricilik,
kimyasal olarak “inert” olmasi, sicaklik dayanimi, yiiksek 1s1k gegirgenligi ve yansitma 6zelligi yaminda
su, asit ve alkalilerde diisiik ¢oziiniirliigii ile tercih ediliyor.

Blanc fixe is preferred in applications requiring high whiteness, impurities and finer grain size. Barium
sulphate is generally preferred for its low oil absorption, high density, low abrasiveness, chemical inertness,
temperature resistance, high light transmission and reflectivity, and low solubility in water, acids and

alkalis.

Dogal bir mineral olan baritin 6giitiilerek, tane bo-
yutlarina gére ayrilip kullanilmasiyla baryum siilfat,
sentetik olarak ¢oktiiriilerek safsizlasgtirilmasiyla da
blanc fixe denilen sentetik baryum siilfat oluguyor. (1)

FEtimolojik olarak blanc fixe’in kokeni Fransizcadir ve
“sabit-beyaz” olarak ¢evrilebilir. Burada 6nemli nokta
beyazhigin, kimyasal {iretim prosesi sonucunda nis-
peten sabitlenerek kontrol edilmeye galigilmasidir.
Amaclanan islem, dogal baritin, genellikle kismen
zorluve heterojenjeolojik formasyonlardamadencilik
gerektirmesive bunedenle kalite standartlarinin sag-
lanmasinin giicliigiiniin kimyasal proses ile agilmasi-
dir. Benzer mantik, kalsiyum karbonat ve diger dogal
minerallerde de var, 6rnegin PCC yani ¢oktiiriilmiis
kalsiyum karbonat.

Blanc fixe iiretim prosesi

Dogal bir endiistriyel hammadde olan barit, maden-
cilik faaliyeti sonucu kullanilabilir olduktan sonra
termo-kimyasal siilfat indirgemesi (T'SR) veya karbo-
termik indirgeme (rediiksiyon) denilen yiiksek sicak-
likta yanma gerektiren bir prosesle baryum siilfide
doniistiiriiliir. Stireg sonunda karbon monoksit agiga
gikar.
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Barium sulfate is formed when barite, a natural min-
eral, is ground, separated according to grain size and
used, and synthetic barium sulfate called “blanc fixe” is
formed when it is synthetically precipitated and puri-

fied. (1)

Etymologically, the origin of blanc fixe is French and
can be translated as “fixed-white”. The important point
here is that the whiteness is attempted to be controlled
by relatively fixing it as a result of the chemical produc-
tion process. The aim is to overcome the fact that natu-
ral barite is often mined in relatively difficult and heter-
ogeneous geological formations, and therefore quality
standards are difficult to meet, by chemical processing.
A similar logic applies to calcium carbonate and other
natural minerals, such as PCC, precipitated calcium
carbonate.

Blanc fixe production process:

Barite, a natural industrial raw material, is converted
into barium sulfide after it becomes available as a result
of mining activity, in a process called thermo-chemical
sulfate reduction (TSR) or carbothermic reduction (re-
duction), which requires high-temperature combustion.
Carbon monoxide is released at the end of the process.
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BaS04+4C—BaS +4C0O

Barium siilfatin aksine, barium siilfit suda ¢ozlinebi-
lir, karbonat, oksit ve halid icerir. Sonraki agama saf-
sizlagtirmadir (purifikasyon). Cok saf baryum siilfat
tiretmek amaciyla baryum siilfit veya baryum klorid
siilfirik asitle veya siilfat tuzlariyla reaksiyona soku-
lur.

Baryum siilfid reaksiyonu: BasS + H2S504 — BasSO4 +
Has

Baryum klorid reaksiyonu: BaCl2 + H2S04 — BaSO4 +
2HCI

Buisglem sonucunda olusan saf BaSO4% “blanc fixe” ya
da “sentetik baryum siilfat” deniyor ve boya endiistri-
sinde ¢ok cesitli alanlarda kullaniliyor. (2)

BaSO4+4 C— BaS+4CO

Unlike barium sulfate, barium sulfide is soluble in water
and contains carbonates, oxides and halides. The next
step is purification. To produce very pure barium sul-
fate, barium sulfide or barium chloride is reacted with
sulfuric acid or sulfate salts.

Barium sulfide reaction: BaS + H2S04 — BaSO4 + H2S
Barium chloride reaction: BaCIl2 + H2SO4 — BaS04 +
2HCI

The pure BaSO4 resulting from this process is called
“blanc fixze”or “synthetic barium sulfate”and isused in a
wide variety of fields in the paint industry. (2)

Sekil 1. Blanc fixe retim prosesi
Tablel. Blanc fixe production process

proses etme

pracessing

Barit madeni gkartma ve

Extraction of barite ore and

l

Baryum Siilfide déniistirme Yilksek sicaklik
Conversion to Barium ¢ Heating with coke
Sulphide
Pirifikasyon Siilfirik asit
Purification ¢ Sulphiric acid

l

(Blanc fixe)

(Blanc fixe)

Sentetik baryum silfat

Synthetic barium sulphate

“Blanc fixe” 6zellikleri ve kullanim alanlari
Blanc fixe, yiiksek beyazlik, safsizlik ve daha ince tane
boyutu gerektiren uygulamalarda tercih ediliyor. Ge-
nel olarak baryum siilfat ise diisiik yag emme orani,
yiiksek yogunluk, diiglik agindiricilik, kimyasal olarak
“inert” olmasi, sicaklik dayanimi, yiliksek 151k gegir-
genligi ve yansitma ¢zelligi yaninda su, asit ve alkali-
lerde diisiik ¢oziintirliigii ile tercih ediliyor. (1)

Blanc fixe ve ince 0giitiilmiis barit ayni zamanda su
bazli boyalarda “extender” olarak da kullanilabilir;
ozellikle yiiksek parlaklik ve diisiik renk bozulmasi
aranan su bazli ahsap boyalarda... Yiiksek refraktif
indekse sahip olmasi nedeniyle seffaf beyaz pigment

“Blanc fixe” properties & its uses:

Blanc fixe is preferred in applications requiring high
whiteness, impurities and finer grain size. Barium sul-
phate is generally preferred for its low oil absorption,
high density, low abrasiveness, chemical inertness, tem-
perature resistance, high light transmission and reflec-
tivity, and low solubility in water, acids and alkalis. (1)

Blanc fixe and finely ground barite are also used as ex-
tenders in water-based paints, especially in water-based
wood paints where high gloss and low discoloration are
required. Due to its high refractive index, it improves
hiding power when used as a transparent white pigment
inlatex paints. Due toits high chemical resistance, it pro-
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olarak latex boyalarda kullanildiklarinda ortiiciilii-
gl arttirirlar. Kimyasal dayanimi yiiksek oldugu icin
hem solvent hem de su tabanli dis cephe boyalarinda
ekstraylizey aginma ozelligi saglar. (1)

“Ti02 extender” olarak polimer ve boya formiilasyon-
larinda rahatlikla kullanilabiliyorlar, bu anlamda ma-
liyet diisiiriicii potansiyeli var, ayrica boya filminde
mekanik 6zellikleri gelistiriyorlar. Ince tane boyutu
ve diigtik yag emme oraniyla cam ve kauguk sektorle-
rinde izolasyon, topaklanma ¢nleyici uygulamalarda
dablanc fixe’ten yararlanilabilir.

Blanc fixe goriintim olarak kokusuz, beyaz, amorf toz
seklindedir. Kaynama noktasi 15680°Cdir. Su, etha-
nol ve asitte coziilemez, géreceli yogunlugu suya gore
4,5°tir. Refraktif endeksi diger endiistriyel hammad-
delere gore kismen biraz daha yiiksektir. (1.63-1.65).
Boya sanayisinin yani sira ilag, miirekkep, plastik, ka-
ucuk ve pil tiretimi sektorlerinde, ylizey kaplama aja-
n1 olarak kagit ve karton sektorlerinde, cam ve tekstil
sektoriiuygulamalarinda, radyasyona karsi koruyucu
ylizey uygulamalarinda da kullanilir.

Tipik bir “blanc fixe”in kimyasal ve fiziksel 6zellikleri
asagidaki tabloda goyle belirtiliyor:

vides extra surface abrasion properties in both solvent
and water-based exterior paints. (1)

They can be easily used in polymer and paint formula-
tionsas "T'iO2extender”, they have the potential toreduce
costs in this sense, and they also improve the mechanical
properties of the paint film. With its fine grain size and
low oil absorption rate, blanc fixe can also be utilized in
insulation and anti-caking applications in glass and rub-
ber sectors.

Blanc fixe is odorle

ss, white, amorphous powder in appearance. Its boiling
point is 1580°C. Insoluble in water, ethanol and acid, its
relative density is 4.5 relative to water. Its refractive in-
dex isslightly higher than other industrial raw materials
(1.63-1.65). In addition to the paint industry, it is also used
in the pharmaceutical, ink, plastic, rubber and battery
production sectors, in the paper and cardboard sectors
as a surface coating agent, in glass and textile sector ap-
plications, and in protective surface applications against
radiation.:

Tablo 1. Tipik bir "blanc fixe" in fiziksel/kimyasal dzellikleri
Tablel. Physical/chemical properties of a typical "blanc fixe"

Baryum siilfatin BaSO4 icerigi (kuru madde) >=% 98.5
BaS04 content of barium sulfate (dry basis)

Suda ¢oziinebilir madde orani <=% 0.3
Water Soluble matter content

Fe (Demir) orani <=% 0.003
Fe (Iron) content

Beyazlik >=% 96
Whiteness

Yag emme orani g/100g " 1030
Oil absorbtion

PH degeri 6.5-8.5
PH value

incelik (45 p elek stii %) <= 0.02
Fineness (45 u sieve residue %)

Ortalama tane dagilim boyutu (D50)/mikron 1.0

Median particle size (D50)/micron
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Pazar biiyiikliigii ve sonug:

Diinyadaki toplam baryum siilfat pazar biiyiikliigii
2021 senesinde 1,4 milyar USD olarak tahmin edili-
yor ve yillik ortalama biiylimesi (CAGR %) yaklagik
%0 gibi yliksek bir rakam olarak éngoriiliiyor. (3) Bu
rakamin icerisinde blanc fixe’in payini tahmin ede-
bilmek giic, bazi veriler olmasina ragmen bunlar bir-
birleriyle celigiyor. Ancak boya sanayisinin yani sira
farkl sektorlerde yaygin ve yeni kullanim alanlar:
bulabilen blanc fixe’in de baryum siilfat pazar biiyti-
mesine paralel bir yiiksek biiytime trendi izledigini
soylemek yanlis olmaz.

Kaynakca | References:

4. Market size & results:

The total global barium sulfate market size is estimated
at USD 1.4 billion in 2021, with a CAGR of about, 6%. (8) It
is difficult to estimate the share of blanc fixe in this fig-
ure, and although there are some data, they contradict
each other. However, it would not be wrong to say that
blanc fixe, which can find widespread and new areas of
use in different sectors besides the paint industry, fol-
lows a high growth trend parallel to the barium sulfate
market growth
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