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Alkol Bazl Céziictiler de C6ziim Degildir

Marin kaplamalarinin ve koruyucu kaplamalarin ge-
nel olarak sarkma stabilitesi acisindan cok ylksek
gereksinimleri vardir. Bu sistemlerde tipik uygulama
tek katta 1000 um veya daha fazla yiksek tabaka ka-
linhginda sprey uygulamasidir. Sistemlerden gelen bu
yliksek talep uygun reoloji diizenleyicilerin secimini
sinirlamaktadir.

Organik tiksotroplar bu 6zel ihtiyaci karsilayacak 6zel-
likleri saglamaktadir. Ancak, bu teknolojinin 6zellikle
eski tirleri karistirma ve aktive etme acisindan kar-
masik gereksinimlere sahiplerdir. Optimum perfor-
mansin elde edilmesi icin, sisteme bagh olarak belirli
bir siire boyunca yliksek sicaklik araliginda ve yuksek
kesme hizinda cesitli solventler ve baglayici manifold-
larinin bilesimi gereklidir.
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No alcohol is no solution either

Marine and protective coatings typically have very
high requirements in terms of sag stability. The sys-
tems are typically spray applied in high layer thick-
ness of around 1000 um or even more in one pass.
This high demand of the systems limits the selection
of suitable rheology modifiers.

Organic thixotropes are providing the properties to
fulfill this specific need. However, especially older
classes of this technology have complex require-
ments in terms of incorporation and activation. El-
evated temperatures, at a specified range, combined
with high shear, for a defined period of time, in ac-
cordance with the system, which can be based on
a manifold of binder chemistries and various solvent
composition are required to achieve optimum perfor-
mance (Figure 1).

Sekil / Figure 1
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Proses olarak burada batch-by-batch teknigi kullanil-
maktadir. Genellikle tretim tesislerinde harici 1sitma/
sogutma ekipmanlari bulunmadigi icin proseste ak-
tif sicaklik kontroli mimkin degildir, ya da yalnizca
laboratuvar 6lceginde kullanilabilir durumdadir. Ak-
tivasyon sicakligini elde etmek ve ayarlamak icin ge-
rekli enerji, normalde bu gibi durumlarda dispersiyon
sirasinda strtinme ile Gretilir. Batln proses siresinde
guclu bir etkiye sahip olan son sicaklik degeri dagitici
hizi ve pigment/genisletici yukleme seviyesi gibi pa-
rametrelere baghdir. Bu nedenle, daha genis sicaklk
araliklarinda kullanilabilen reoloji ajanlarinin énemli
faydalar vardir.

Diger kalinlastirici Siniflariyla Kiyaslama

Organik reolojik katki maddeleri, su bazli olmayan sis-
temlerde guclu bir tiksotropik akis karakteri ile birlik-
te oldukca iyi yuksek disiuk kesme viskozitesi saglar.
Sekil 2'de gosterildigi Gzere fime silika ile organik
tiksotroplar karsilastirildiginda, tiksotroplarin distk
kesme viskozitesi cok daha yuksektir. Bu pratik iliskiye
gore, organik tiksotroplar potansiyel olarak en yiksek
film olusturma o6zelligini saglar. Diger yandan, fiime
silika yuksek kesme hizlarinda daha yuksek viskozite-
ler saglamaktadir. Bu etki genellikle uygulama sira-
sinda spreylemeyi 6zellikle de atomizasyonu olumsuz
yonde etkiler. Bu market segmentinde daha az tercih
edilen organokiller, dengeli bir sarkma 6nleyici per-
formansla beraber yayilma performansi agisindan da
daha kullanighidir.

As from a processing point of view, usually batch-by-
batch technique is used. External heating or cooling
equipment is often not available so that active temper-
ature control during processing is either not possible
or only available in a lab scale. The necessary energy
to obtain and adjust the activation temperature is in
such cases normally generated by friction during dis-
persion. The end temperature is dependent on param-
eters such as disperser speed and pigment/extender
loading level and has a strong influence on the entire
processing time. Therefore, rheology modifiers which
are suitable for use over a wider temperature range
show significant benefits.

Comparison to other thickener classes

Organic rheological additives provide outstandingly
high low shear viscosity in combination with a strong
thixotropic flow character in non-aqueous systems.
As visualized in Figure 2, in comparison to e.qg. fumed
silica, the low shear viscosity is much higher. With
respect to practical relations this means that organic
thixotropes are providing potentially the highest film
build properties. On the other hand, fumed silica is
providing higher viscosities at high shear rates. This ef-
fect often is adversely affecting the sprayability, espe-
cially the atomization during the application. Organo-
clays, which are used to a lesser extend in this market
segment, are more beneficial in terms of levelling
combined with well-balanced anti sag performance.
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Diamid bazh reoloji dlzenleyicilerin aktivasyon icin
bir stire boyunca belirli bir sicaklikla birlikte uygula-
nan mekanik kuvvetlere maruz kalmalari gerekir. Bah-
sedilen aktivasyon sicakhiginin ilgili céztculik glicline
uygun olmasi gerekir.

Uriniin Kimyasi

Aktivasyondan sonra reolojik yapi Sekil 3'te aciklandi-
g1 gibi amid islevselliginin dogasi geregi reolojik yapi
birbirine dogru yonelen molekdllerin fibriller yapila-
rindan olusmaktadir. Prosesin itme kuvvetleri hidro-
jen baglari ve Van-Der-Waals kuvvetleri gibi molekl-
ler arasi etkilesimlerdir.

For activation, the diamide based rheology modifi-
ers need to be exposed to mechanical forces applied
alongside with specific temperature over a defined pe-
riod. The mentioned activation temperature needs to
be in line with the relevant solvency forces.

Product chemistry

After the activation, the rheological structure is being
built up by the molecules orientation towards each
other forming a fibrillar structure due to the nature of
the amide functionality as described in Figure 3. The
driving forces for this process are intermolecular inter-
actions such as hydrogen bonding- and van-der-Waals
forces.

Fibre structure

Sekil / Figure 3

Organik tiksotroplarin en eski sinifi olan hintyag:
waxlari, benzer bir islem gerektirir, ancak sistem
¢6zme kuvvetlerine ve islem sicakligindaki degisik-
liklere karsi cok daha hassastir. Ayrica tim solvent
araliklarini da kapsamazlar. Ek olarak, ‘seeding’ ve
‘false body’ gibi cok daha yuksek riskli yan etkilere
de sahiptir.

Son diamid reoloji dlizenleyiciler olan THIXATROL PM
ve THIXATROL AS serileri formila yapan kisiye, cok
genis bir araliktaki uygulama sicakliklariyla, yaz-kis
sicaklik degisimleri gibi degisimlerin siklikla meyda-
na geldigi gercek yasam kosullarinda saglam, 6ngo-
ruilebilir prosese ve uygun aktivasyona izin verirler.
Ayrica, bu Urinler benzer kimyalara sahip geleneksel
Urlnlere kiyasla oldukga dustk sicakliklarda uygula-
nabilirler. Bu 6zellik, normalde solventsiz sistemler-
de aktivasyon sicakliklarinin yiksek olmasi nedeniyle
Ozellikle bluylik 6énem tasimaktadir. Bu kadar dusuk
sicaklik aktivasyonunun en bulylk avantaji, Gretim
stirecinde enerji ve maliyet tasarrufudur. islem ha-
rici 1Isitma olmadan gergeklestirilebilir ve dolayisiyla
daha hizlidir.
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Castor waxes, the oldest class of organic thixotropes,
require a similar processing, however, are much more
sensitive to changes in the systems solvency forces and
processing temperature. Further they do not cover the
entire solvent range. Additionally, they are having a
much higher risk of certain side effects such as seeding
and false body.

The latest class of diamide rheology modifiers out of
the THIXATROL® PM and THIXATROL® AS series al-
lows proper activation over a very wide range of ap-
plication temperatures in order to allow the formula-
tor robust and predictable processing under real life
conditions were temperature variations often occur,
e.g. as differences between summer and winter. Fur-
ther, these products are applicable at markedly lower
temperatures than traditional grades based on similar
chemistries. This is especially of great importance in
solvent-free systems were the activation temperatures
are normally high. The main advantage of such low
temperature activation is energy and cost saving in the
manufacturing process. The process can be carried out
without external heating and is faster.
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Yenilenebilir Kaynaklari Kullanma

Surdurulebilir kaynaklar acgisindan da bu tur reoloji
duzenleyiciler oldukca ilgi cekicidir. Thixatrol serisin-
deki yeni reoloji dizenleyiciler yenilenebilir kaynak-
lardan uretilmektedir (%>75 biyolojik icerik).

Ancak, son gelismelerle tanimlanan buytk ilerleme-
lere ragmen, tim formulasyonlar kapsanamamakta-
dir. Ozellikle benzil alkol, biitanol gibi cesitli alkol-
lerle formule edilen yuksek polariteli sistemlerle az
polariteli sistemler karsilastirildiginda genellikle ve-
rimlilikte bir diisis gozlemlenir. Son zamanlarda al-
koller giderek daha tercih edilir hale gelmektedir ve
aromatik solventlerin miktarini azaltmak icin siklikla
yuksek konsantrayonlarda formule edilmektedir. Ek
olarak sistemin stabilize edilmesi ve kaplamanin alt
tabakaya yapismasini arttirmak icin daha fazla iyiles-
tirme gereklidir.

Yeni THIXATROL PM 8058, daha yliksek miktarlarda
yuksek polar ¢ozlculer kullanan bu tir formulasyon-
lar icin kesin ¢ozimler sunmak Uzere gelistirilmistir.
Ayrica THIXATROL PM 8058, THIXATROL PM ve THI-
XATROL AS serisindeki diger reoloji dizenleyicilerin-
den 6nemli 6lctiide daha etkilidir.

THIXATROL PM 8058 ile yapilan bu iyilestirmeler, ti-
cari olarak temin edilebilen referans organik tiksot-
ropa kiyasla degisen solvent oranlari ile %83 yuksek
kati icerikli epoksi bazl bir astarin formule edildigi
asagidaki calismada agikca gorilmektedir. Her du-
rumda konsantrasyon seviyesi %0.5 secilmistir. Bu
model, organik tiksotrobun daha dusik viskoziteler-
deki etkisini vurgulamak ve cesitli ¢cdziict bilesimleri-
nin viskozite yapisi Gzerindeki etkisini gostermek igin
yapilmistir.

Xylene

0 98% 147%

. Isobutanol

Utilizing renewable resources

Also, from a sustainability point of view these kind of
rheology modifiers are very interesting. The new rhe-
ology modifiers out of the THIXATROL® product line
are produced from renewable resources (>75% bio
content).

However, even with these major improvements by the
described latest developments not all formulations
could be covered. In systems of higher polarity, espe-
cially when formulating with various alcohols e.g. ben-
zyl alcohol or butanol, a drop in efficiency in compari-
son with less polar systems is often the result. Alcohols
are becoming more and more famous in the recent
and are being formulated often in higher concentra-
tion to reduce the amount of aromatic solvent. In ad-
dition they are required to stabilize the system and to
enhance the adhesion of the coating to the substrate
further improvements.

The new THIXATROL® PM 8058 has been developed
to provide solutions exactly for this kind of formula-
tions utilizing higher amounts of highly polar solvents.
Furthermore THIXATROL® PM 8058 acts significantly
higher effective than the other rheology modifiers out
of the THIXATROL® PM and THIXATROL® AS series.

These improvements with THIXATROL® PM 8058 be-
come obvious in the following model study in which
a high solid epoxy based primer of 83% solid content
has been formulated with variating solvent ratios in
comparison to commercially available reference or-
ganic thixotrope. In all case the concentration was
chosen on a very level of 0.5%. This was done to em-
phasize the effect of the organic thixotrope at lower
viscosity levels and to visualize the effect of the various
solvent compositions on the viscosity build.

Benzylalcohol

Sekil / Figure 4
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Sekil 4'te gosterildigi Gzere standart formilde ¢ozlicl
kismina ksilen hakimdir. Her iki diger versiyonda da
en yuksek konsantrasyonda izobltanol ya da benzil
alkol kullanilir. Aktivasyon prosesi 16 m/s hizla disli
bicak agizh bir kanstiricl ile gerceklesmistir. Aktivas-
yon sicakligi ise 25 dakika boyunca 66°C’'ye ayarlan-
mistir.

Reolojik 6zelliklerin karsilastirimasi Gretimden 24
saat sonra yapilmistir. Sekil 5'te gosterilen veriler, her
iki organik tiksotrobun gesitli ¢6zlcu bilesimlerini ve
Ozel disuk kesme viskozitesiyle donatiimis sistemler-
deki performanslarini géstermektedir. Sekil 5'in sag
Ust kosesindeki klcuk grafik ise alkolce zengin numu-
nelerin ksilence zengin numunelere gore viskozite de-
gisimlerini gostermektedir.

As visible in Figure 4, in the standard formulation the
solvent part is dominated by the Xylene portion. In
case of both other versions either isobutanol or ben-
zyl alcohol is used in the highest concentration. The
activation process was performed by a tooth bladed
cowles dissolver at 16 m/s. The activation tempera-
ture was in all cases adjusted to 66°C for 25 minutes.

A comparison of the rheological characteristics was
done 24 hours after manufacturing. The data visual-
ized in Figure 5 are displaying the performance of
both organic thixotropes in the systems equipped
with described various solvent compositions with a
special focus on the low shear viscosity. The small
graph in the upper right corner displays the viscosity
variations of the alcohol rich samples to the sample
in the Xylene dominated system.
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Sekil / Figure 5

Her iki alkolce zengin sistemde de referans kalinlas-
tirici, disuk kesme hizinda énemli 6lctide viskozite
kaybetmistir. Ayni sistem araliginda THIXATROL PM
8058 kullanildiginda farkl sonuglar gorulebilir. Pa-
zardaki referans Granln aksine viskozite artisi goz-
lemlenmistir. Bu 6zellikle benzil alkoliin baskin oldu-
gu formiillerde gérilen bir durumdur. izobutanoliin
baskin oldugu durumlarda ise fark yaklasik %10’luk
bir arti ile biraz daha dusuk goézlemlenmistir. Bir ya-
pinin eski haline donme testinde, test edilen kap-
lamanin viskoelastik 6zellikleri de THIXATROL PM
8058'in faydalarinin altini cizmektedir.

Uygulama sonrasi davranislari simile etmek icin
kaplamanin yapisi rotasyonel 6l¢iim adiminda 1000
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It becomes obvious that the reference thickener is los-
ing significantly in viscosity at low shear rates when
formulated in both alcohol rich systems. A different
picture can be observed when utilizing THIXATROL®
PM 8058 in the same range of systems. Contrary to the
market reference product, a viscosity rise in compari-
son to the reference product has been observed. This
is especially the case when benzyl alcohol is dominant
in the formulation. In case of the systems dominated
by Isobutanol the difference was with a plus of about
10% somewhat lower. The viscoelastic characteristics
of the tested coating, generated in a structure recov-
ery test, are also underlining the benefits of THIXA-
TROL® PM 8058.




UrGn Tanitimi / Product Presentation

s-1 ylksek kesme hiziyla bozulmustur. ikinci olarak
salinim adiminda, ilk uygulanan kesmenin durma-
sindan sonraki davranis, substrati etkiledikten sonra
kaplamanin 6zelliklerini analiz etmektir ve bu analiz
Sekil 6’da gosterilmistir.

Tan delta degeri olarak da adlandirlan gérantale-
nen sénimleme faktérinin 1'in UGzerinde olmasi
durumunda, numunenin akiskan davranisi baskindir
ve pratikte hicbir yapinin ilgili olmadigini, sistemin
aktigini gosterir. Sonimleme faktéri 1'in altinda
hareket ederse, numunenin elastik davranisi baskin-
dir ve bu bir ic yapinin varligini gdésterir. Gucli bir
yapl mikemmel bir sarkma direnci gosterir ve sonug
olarak uygulamada Uretilen sonuclarla baglantili ol-
malidir.

Ancak, bu testte zaman davranisi da oldukca 6nemli
bir rol oynamaktadir. Yapi ne kadar hizl eski haline
donerse, daha yiksek degerden gelen 1 tan delta
degerinin kesismesiyle g0sterilir, nihai sarkma icin
zaman araligi da o kadar az olur.

To simulate the post application behavior systems, the
structure of the coating was disrupted in a rotational
measuring step by high shear rates of 1000 s-1. In a
second, oscillatory step, the behavior after the remov-
al of initially applied shear, to analyze the properties
of the coating after impacting the substrate. This has
been visualized in Figure 6.

In case the displayed damping factor, also called tan
delta value, is above 1, the fluid behavior of the sam-
ple is dominant and indicates that practically no struc-
ture is the relevant, the system flows. If the damping
factor acts below 1, the elastic behavior of the sample
is dominant and indicates the presence of an internal
structure. A strong structure indicates excellent sag
stability and should consequently correlate with the
results generated in practice.

However, in this testing also the time behavior plays a
major role. The faster the structure recovers, indicated
by the crossing a tan delta value of 1 coming from
higher, the lower the time window for eventual sag-
ging will be.
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Sekil / Figure 6

Tdm numunelerin akis karakterinin baskinligi, dog-
rudan kesme kuvveti kaldirildiktan sonra tan delta
1'in Gzerindeki degerlerde gorulebilir.

Referans tiksotrobun farkli ¢6zlcu bilesimleri ile vis-
koelastiteye gucli etkisi gozlemlenebilir. Kesme is-
leminden hemen sonra her iki alkolliin de 6zellikleri
daha fazla sivi baskin davranisa dogru kaymaktadir.

In can be seen that all samples display a dominance
of the fluid character, indicated by tan delta values of
above 1, directly after shear removal.

With the reference organic thixotrope a strong influ-
ence of the various solvent compositions on the vis-
coelasticity can be observed. Directly after shear re-
moval, both alcohols are shifting the characteristics

Turkcoat
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Zaman olcegi ile ilgili olarak, esnekligin yeniden bas-
kin olmasi tespit edilememistir. Bu etkiler en cok
konsantrasyon benzil alkol iken gérilmektedir.

THIXATROL PM 8058 ile cesitli alkollerin numune
Gzerindeki etkisi farklidir. Ksilenin ¢ok oldugu siste-
min mutlak sénimleme faktoru ile referans numune
mutlak séontimleme faktorleri cok az farkhlk goster-
mektedir. Temel fark, tan delta degerinin 1 cizgisi-
ni gectigi zaman noktasidir. Bu yapinin eski haline
dénme suresi her iki alkoliin de baskin oldugu sis-
temlerde biraz daha azdir.

Sonuc olarak, bu verilere dayanarak THIXATROL PM
8058 ile yapilan kaplama uygulamalarinin potansiyel
olarak referans reoloji diizenleyiciye gére daha yik-
sek katman kalinliklarinda olmasi beklenmektedir.

Optimum aktivasyon sicaklik araligini tanimlamak
icin ksilence yiksek olan sistemler secilmistir (Sekil
7). Bu calismada 6zel Thixatrol PM 8058 ile 6zel nu-
muneler alinmis ya da referans kalinlastirici 6zel bir
sicaklikta aktive edilmistir.

strongly towards a further fluid dominated behavior.
With respect to the time scale, no redomination of the
elasticity could be detected. The effects are strongest
with a dominant concentration of Benzyl alcohol.

The influence of the various alcohols on the sample
with THIXATROL® PM 8058 is different. The absolute
damping factors are only slightly differing in compari-
son to the reference sample in the standard, Xylene
dominated system. The main difference is the point
in time when tan delta is crossing the line of a value
of 1. This structure recovery time is in both alcohols
dominated system somewhat shorter.

As a consequence, these data are making potentially
higher layer thicknesses after application of the coat-
ings with THIXATROL® PM 8058 than with the refer-
ence rheology modifier expectable.

In order to identify the optimum activation tempera-
ture window, the Xylene dominated system was cho-
sen (Figure 7). In this study, individual samples were
equipped either with THIXATROL® PM 8058 or a ref-
erence thickener activated at individual temperature.
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Sekil / Figure 7

350C ile 750C arasindaki farkh sicakliklar ile 0.1 s-1
kesme hizinda yapilan testler sonucunda THIXATROL
PM 8058‘in referans Uriine gore 6nemli 6lctide daha
yuksek viskozite sagladigi gézlemlenmistir. THIXAT-
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It can be observed that THIXATROL® PM 8058 pro-
vides significantly higher viscosities at a shear rate of
0.1 s-1 than the reference product over the entire test-
ed temperature range from 35°C to 75°C. Stable and
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ROL PM 8058 ile kararli ve dngérulebilir bir viskozite
yapisi 45°C ile 75°C arasinda bir sicaklik araliginda
elde edilebilir.

THIXATROL PM 8058'in farkh sicakliklardaki aktivas-
yon surelerinin viskozite yapisi ve sarkma kontroli
Uzerindeki etkisi Sekil 8'de gosterilmistir.

predictable viscosity build with THIXATROL® PM 8058
can be obtained in a temperature range between 45°C
and 75°C.

The influence on the activation time at various tem-
perature on viscosity build and sag control of THIXA-
TROL® PM 8058 is shown in Figure 8.
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Sonuclar genis aktivasyon sicakhgi araligini dogru-
luyor. 35°C’lik en duslk aktivasyon sicakliginda 30
dakikalik dispersiyon suresiyle ve 0.1 s-1'lik dusuk
kesmede miikemmel bir viskozite olusumu elde edi-
lebilir. En kararli degerler 45°C'den 75°C'ye kadar
tekrarlanabilen bir sicakhk araliginda elde edilmis-
tir. Bu aralikta, uygun viskoziteler icin 30 dakikalik
bir aktivasyon suresi yeterlidir. Aktivasyon siresinin
45 dakikaya uzatilmasi ise performansta az bir artis
saglamaktadir.

THIXATROL® PM 8058, 50°C'lik yuksek sicaklikta
4 haftalik depolamadan sonra da stabilite agisin-
dan mukemmel sonuclar saglar. Sekil 9'da, yalnizca
35°C'de aktive edildiginde viskozitede veya sarkma
stabilitesinde go6zle gorulir degisikliklerin oldugu
gosterilmistir. 45°C’lik bir aktivasyon sicakligindan
itibaren, viskozitede sadece kulcuk bir degisiklik goz-
lemlenmis olup sarkma kontroliinde hicbir degisiklik
gorilmemistir.

The results are confirming the wide activation tem-
perature window. Already with 30 minutes dispersing
time at the lowest activation temperature of 35°C ex-
cellent viscosity build at low shear of 0.1 s-1 could be
detected. The most stable values have been obtained
in a temperature range as of 45°C up to until 75°C
could be repeated. In this range, an activation time of
30 minutes is sufficient for proper viscosities. An ex-
tension of the activation period to 45 minutes is gen-
erating a further slight increase of the performance.

Also in terms of stability after 4 weeks of storage at
elevated temperature of 50°C, THIXATROL® PM 8058
provides excellent results. In Figure 9 it is shown that
only when activated at 35°C noticeable changes of the
viscosity or the sagging stability could be observed. As
of an activation temperature of 45°C only slight varia-
tion of the viscosity could be detected. In case of the
sagging control no changes at all were seen.
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Sekil / Figure 9

Sekil 10'da havasiz sprey ile uygulamadan sonra elde
edilebilecek maksimum uygulanabilir katman kalinlik-
larinin karsilastiriimasi, THIXATROL PM 8058'in refe-
rans reoloji dizenleyicilere gore acikca daha iyi per-
formans gosterdigini gostermektedir.

Comparing the achievable maximum applicable layer
thicknesses after application by airless spray in Figure
10, is showing the THIXATROL® PM 8058 is clearly
outperforming the reference rheology modifier clearly.

Reference OT

Sekil / Figure 10
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Market referansi olan organik tiksotrop, maksimum
300 um'’lik bir tabaka kalinligina izin vermektedir. Esit
konsantrasyon ve aktivasyon kosullarinda formdule
edilen THIXATROL® PM 8058 ise 500 -700 um araligi-
na kadar sarkma kontroliini garanti eder.

Cesitli proses kosullarinin arastiriimasi, THIXATROL
PM 8058 aktivasyonunun cesitli yontemlerle basarih
bir sekilde gerceklestirilebilecegini gostermistir (Sekil
11). En iyi sonuclar, Gretimin baslangicindan itibaren
6gutme islemine THIXATROL PM 8058 eklendiginde
veya kolayca formule edilmis ancak kalinlastirlmamis
bir kaplama sisteminde elde edilmistir. Son durumda,
tanktan malzeme sicramasini 6nlemek icin uygulanan
kesme, 6gutme aktivasyonu ile esit derecede ylksek
olmamlidir. Bu durumda, 12 m/sn’lik bir dispersiyon
hizi kullanilmalidir. ilgili aktivasyon sicakliginin hari-
ci olarak kontrol edilmesi gerekmektedir. Dogrudan
ekleme durumunda 16 m/s veya daha yiksek hizlar
kullanilabilir. Ayrica, gerekli enerjiyi Gretmek icin sir-
tiinme yeterince ylksek oldugundan, yapay sicaklik
kontroll yapilmasina gerek yoktur.

Speed 12 m/s

ﬁ Addition of all raw
materials
50°C

- ' 8 "

Addition organic
thixotropes at 12 m/s

[

T . e
(Grinding Process [l Grinding Process
ca. 15 min ca. 30 min
'

Time [min]

Temperature [*C]

The market reference organic thixotrope allows a
maximum a layer thickness of 300 um. THIXATROL®
PM 8058 formulated at equal concentration and ac-
tivation conditions guarantees sag control up to a
range of 500 -700 um.

The investigation of various processing conditions
has shown that the activation of THIXATROL® PM
8058 can successfully be performed by various meth-
ods (Figure 11). The best results at all were achieved
when adding THIXATROL® PM 8058 to the grind
process from the begin of manufacturing, or alterna-
tively, in a readily formulated, but unthickened coat-
ing system. In the last case, the applied shear can not
be equally high as with the grind activation to avoid
squirting out material from the vessel. In this case, a
dissolver tip speed of 12 m/s should be used. The rel-
evant activation temperature needs to be controlled
externally. In case of the direct addition, 16 m/s or
even higher tip speeds can be used. Also, no artificial
temperature control needs to be done as the friction
is high enough to generate the required energy.

Grind Process
Speed 16 m/s

Addition of all raw
materials

Addition of organic
thixotrope at 16 m/s

Grinding / Activation process
ca. 28 - 32 min

Time [min]

Temperature [°C]

Sekil / Figure 11

Organik tiksotropun ©6gutme sirasinda eklenmesi
daha cok fabrika bazli Gretimde gerceklestirilmistir.
Sonradan aktive etmek, zaman acisindan verimli bir
laboratuvar taramasi gibi ek secenekler sunmaktadir.
Aktivasyon icin THIXATROL PM 8058'in dusik kesme
gereksinimleri nedeniyle, daha sonra kaplama proses-
lerinde kullanilabilecek sistemlerde, belirli solventler-
de veya solvent/recine karisimlarinda 6n jeller olustur-
mak da mumkdan olabilir.

Adding the organic thixotrope to the millbase has
been mostly performed in factory based production.
Post activation offers additional options, e.g. a time
efficient lab screening.

Due to the low shear requirements of THIXATROL®
PM 8058 for the activation, it might also possible
to create pregels in certain solvents or solvent/resin
blends which can then be furtherly used in coatings
processing.
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Sonuc¢

Ele alinan sonuclar ve o6zellikler THIXATROL PM
8058’in organik tiksotrop serisini mikemmel bir sekil-
de vizyon katarak genislettigini gostermektedir. THI-
XATROL PM 8058, %75'ten fazla yenilenebilir ham-
maddeye dayanan, son derece surdirulebilir diamid
waxlarin en son teknolojisini kullanir. THIXATROL PM
8058, daha yiksek miktarlarda cesitli alkollere ve di-
ger ylksek polar ¢ozicilere dayanabilir ve diger ki-
vamlastiricl siniflarindan agikca daha iyi performans
gOsterir. Diger amid bazli reoloji dizenleyicilere kiyas-
la, benzer formulasyon kosullari altinda karsilastirildi-
ginda daha da yuksek viskoziteler ve sarkma stabilite-
leri elde edilebilir. THIXATROL PM 8058, gercek yasam
kosullarinda saglam Uretim icin genis bir aktivasyon
sicakligr araligi saglar.

Sinirli dispersiyon sureleri igin daha dusik sicaklikta
islendiginde depolamada kararli davranir. 30 dakika-
dan itibaren kisa aktivasyon periyodlari ile viskozitesi
stabil bir kaplama sistemi saglar. Ayrica potansiyel ak-
tivasyon sicakligi dustk seviyelerden baslar. 45°C'den
itibaren, mikemmel sarkma stabilitesi kadar énemli
ve kararl bir viskozite olusumu fark edilmistir. Esit
dispersiyon periyodunda 75°C'ye kadar aktivasyon
sicakliklarinin daha da artmasi sadece kiiclik degisik-
liklerle sonuclanmistir.

Ticari olarak temin edilebilen referans organik tik-
sotroplara kiyasla, THIXATROL PM 8058, verimlilikte
Onemli 6lctide daha iyi etki gosterir. Bu, formuli olus-
turan kisiye viskozite ve sarkma kontroliini korurken
yikleme seviyesini dnemli 6lglide azaltmasina olanak
tanir. Sonuc olarak, THIXATROL PM 8058, endustri-
yel, marin ve koruyucu kaplamalarin yani sira diger
su icermeyen sistemlerin formulinde kullanilabilecek
uygun maliyetli ve strdurulebilir ideal bir reoloji diu-
zenleyicidir.
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Conclusion

The discussed results and properties are showing
that THIXATROL® PM 8058 is extending the series
of outstandingly efficient organic thixotropes. THIX-
ATROL® PM 8058 utilizes the latest technology of
highly sustainable diamide waxes being based on
more than 75% renewable raw material. THIXA-
TROL® PM 8058 can withstand higher amounts of
various alcohols and other highly polar solvents and
clearly outperforms other thickener classes In com-
parison to other amide based rheology modifiers
even higher viscosities and sagging stabilities can be
achieved when compared under similar formulatory
conditions. THIXATROL® PM 8058 provides a wide
activation temperature window for very robust man-
ufacturing under real life conditions.

It furtherly acts storage stable when processed at
lower temperature for limited dispersing times. Short
activation periods as of 30 Minutes are providing
viscosity stable coatings system. Also the potential
activation temperature starts from low levels. As of
45°C a significant and stable viscosity build as was as
excellent sagging stability was noticed. A further rise
of the activation temperatures up to 75°C at equal
dispersion period resulted in only small variations.

In comparison to commercially available reference or-
ganic thixotropes, THIXATROL® PM 8058 acts signifi-
cantly higher in efficiency. This allows the formulator
to significantly reduce the loading level whilst keep-
ing viscosity and sag control. Consequently, THIXA-
TROL® PM 8058 is an ideal rheology modifier in the
cost-effective and sustainable formulation of indus-
trial, marine and protective coatings as well as other
non-aqueous systems.
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