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Kuru Harc Uygulamalarinda Yuksek Performansli

Nisasta Eterleri

High Performance Starch Ethers For Dry Mortar Applications

Teha&Turkuaz Kimya olarak Turkiye temsilciligini ve
distribttorlGguna yurattigumiz Avebe firmasi; pek
cok farkl sektore patates nisastasi bazl 6zel kimyasal-
lar Ureten diinya capinda bir Ureticidir. Avebe firma-
miz, 1960l yillardan beri yapi ve insaat sektorlerine
yonelik 6zel nisasta eterlerinin Gretimini yapmaktadir.
Avebe, en cok 6nem verdigi kuru harg sektoriinde her
tip siva uygulamalarinda, calisabilirligi arttiran, ka-
linlastirma, kaymayi onleme gibi 6zellikleri gelistiren
yenilik¢i Urlnleriyle son kullanicilarla birebir calisarak
diinya capinda en iyi hizmeti sunmaktadir.

Bu yazimizda sizlere nisasta eterlerinin algi ve cimento
bazli uygulamalara sagladigi katkilari genel anlamda
vermeye calisacagiz. Konuyla ilgili daha fazla teknik
bilgi veya ihtiyaciniza uygun dogru nisasta eterinin se-
¢imi icin firmamizla temas kurabilirsiniz.

Nisasta eterleri kuru harg sektoriinde yaygin olarak
kullaniimakta olup, hazirlanmis yas harcin modifikas-
yonu Uzerinde buyuk etkisi vardir. Reoloji dizenleyici
olarak nisasta eterleri, makine veya el ile uygulanan si-
valarin akmasini engelledigi gibi, calisabilirlik stiresini
uzatarak verimi arttirir. En kisith normlara uygun yuk-
sek kaliteli seramik yapistiricilarinin formule edilebil-
mesini saglar. Nisasta eterleri, seramiklerin kaymasini
ylUksek oranda onler. Pek cok yuksek kaliteli kuru harg
mamlillerinde nisasta eterlerinin maliyete buylk kat-
kisi vardir. Kaba siva, ince ve dekoratif sivalar,dolgular
ve seramik yapistiricilart gibi toz karisim mamdlleri ig
ve dis cephelerde duvarlarin, zemin ve tavanlarin islev-
selligini arttirmak ve goérinimu guzellestirmek amagh
yaygin olarak kullanilir. Geleneksel anlamda Avrupa’da
gelisen kuru harg sektoéri teknolojisini tim dlnyaya
yaymaktadir.

Alcl veya cimento bazli toz karisim kaba sivalar ve
diger dekoratif siva tipleri hizli bir sekilde klasik bir
yontem olan sahada karisim yénteminin yerini almak-
tadir. Kuru harg sektord, Grin kalitesinin mikemmel
derecede kontroliini sagladigi gibi; su tutma ajanlari,
hava surikleyiciler ve reoloji diizenleyiciler gibi katkila-
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We, as Teha&Turkuaz have been the exclusive agent
and distributor of AVEBE, who is a well-known producer
of potato starch based specialty chemicals for a wide
range of industries. AVEBE has been involved in the pro-
duction of innovative starch ethers for the building and
construction industry since the early sixties. The focus
of AVEBE is to develop innovative products for the dry
mortar industry, often workability improvers that pro-
vide thickening and anti sag in plasters and renders.
AVEBE works closely together with the producers of
quality dry mix products to enhance the properties of
their products.

In this article we are trying to give you basic informa-
tion on the functionality of starch ethers in dry mortar
products, especially in important applications such as
gypsum plaster, cement render and tile adhesive. For
further technical information or suggestion on choosing
the right type of starch ethers, please do not hesitate to
contact our company.

Starch ethers are widely used in the dry mortar industry.
Their main effect is modification of the mortar proper-
ties in the fresh state. Being rheology modifiers, starch
ethers prevent sagging of machine and hand applied
renders and plasters while at the same time enhancing
the overall workability and increasing the yield. They
allow formulating high quality tile adhesives according
to the strictest norms. Starch ethers prevent tile slip ef-
fectively. Starch ethers are cost effective ingredients in
many high quality dry mortar products. Dry mix prod-
ucts such as rendering mortars, plasters, fillers and tile
adhesives are widely used to enhance interior and ex-
terior functionality and appearance of walls, floors and
ceilings. The dry mortar industry, traditionally based in
Europe, is spreading its technology over the world.

Dry mix renders and plasters, either based on gypsum
or on cement, are rapidly replacing the traditional on-
site mix and for good reasons. Next to offering excellent
control of the product quality, the dry mortar industry
allows homogeneous formulating high performance
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rin belirli oranlarda eklenmesiyle, homojen olarak formule
edilebilen ylksek performansh Grinler saglamaktadir. Bu
tip katkilar sayesinde basing mukavemeti, yapisma muka-
vemeti, esneklik gibi son mamdul 6zellikleriyle birlikte yiizey
Ozelliklerinin de ayarlanabilmesi mimkin olmaktadir. Ayni
zamanda bu katkilar donma stiresi,yapiskanlik, su tutma ve
reoloji gibi yas harc ozelliklerini de etkileyerek harclarin en
son Avrupa standartlarina uyumlu olmasini saglar. Simdi
nisasta eterlerinin kuru har¢ mamdillerinde, alci bazli siva,
cimento bazl siva ve seramik yapistiricilar gibi baslica uy-
gulamalardaki islevselligini gorelim.

Alci Bazl Uygulamalar

Alci bazlh sivalar, nisasta eterlerinin hem el hem de makine
ile uygulamada 6nemli bir rol oynadigi, yiksek hacimli kuru
har¢ uygulamalaridir. Baslica islevleri sivanin kalinlasmasini
ve calisilabilecek dogru kivama hizl bir sekilde ulagsmasini
saglamaktir.Nisasta eterleri algl bazh sivalarda ¢ok etkili ki-
vamlastiricilardir. %0,03-0,01 araliginda cok dustk nisasta
eteri dozaji bile mikemmel kivamlastirma saglar ve sivayi
aninda kullanilabilir hale getirir. Geciktirici bir ajanla birlik-
te kullanimi ise calisabilirlik stiresinin artmasini saglar. Sekil
1'de bu etkiyi sematik olarak gorebilirsiniz.

products by precise dosing of additives such as redispers-
ible powders, water retention agents, air entraining agents
and rheology modifiers. With these additives it is possible
to adjust the final material properties such as compression
strength, adhesion strength, flexibility and also the surface
properties. At the same time these additives influence fresh
mortar properties such as setting time, tack, water retention
and rheology, to allow the mortar to match the latest Euro-
pean norms.

Gypsum Based Applications

Gypsum plaster is a high volume dry mortar application
where starch ethers have a very important role, both in hand
applied plasters and in machine applied plasters. Their pri-
mary functionality is to provide thickening of the plaster, giv-
ing it immediately the right consistency to work with. Starch
ethers are very effective thickeners for gypsum plaster. A very
low dosage of starch ether, normally in the range of 0.03%
to 0.1%, already leads to tremendous thickening, making the
plaster instantly ready to use. Together with the use of a set
retarding agent, this allows extension of the overall working
time. This effect is shown schematically in figure 1.
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Sekil 1, geleneksel saf sivanin suyla karistiriimasiyla birlikte viskozitesinin hizla arttigini ve uygulama icin uygun kivamin
ancak birkag dakika gibi kisa bir suire tutulabildigini gostermektedir.
Figure 1, shows that in a traditional pure plaster the viscosity increases rapidly after mixing the plaster with water, result-
ing in a short timeframe of only a few minutes in which the plaster has the desired consistency for application.

Sivaya geciktirici bir ajan katilmasi calisabilirlik stiresini art-
tinr; ancak uygulama kivaminin istenilen araliga ulagsmasi
icin uzun bir stre beklemek kacinilmazdir. Diger taraftan
geciktirici ajan nisasta eterleriyle birarada eklendiginde
siva, kullanima hazir hale gelerek istenilen kivam hemen
saglanacaktir.Geciktirici ajan calisabilirlik suresini belirler-
ken, nisasta eterin tipi ve dozaj elde edilecek kalinlasma
miktarini belirler. Nisasta eterlerinin 6zel kimyasallar ile pro-
sesden gegirilmesi, hem alkali hem de nétr sistemlerde di-
stk dozajda bile ylksek kalinlasma etkisi vermelerini saglar.
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Ad(dition of a retarding agent to the plaster increases the
working time, but one has to wait for quite some time
until the consistency has reached the required interval for
application. When starch ether and a retarding agent are
both added to the formulation, the required consistency is
reached instantaneously creating a plaster which is ready
to use. The working time can be set by the amount of re-
tarding agent, the dosage and type of starch ether deter-
mine the amount of thickening that is obtained. The special
chemical treatment of the starch ethers allows high thicken-
ing in low dosage in both alkaline and neutral systems.
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Nisasta eterlerinin makine ile uygulanan siva tiplerinde ¢ok
daha énemli bir rolG vardir. Sivada kolaylikla homojen hale
gelirler. En ylksek viskozite degerine ulasmadan ¢ok hizli
¢oziindukleri icin,kanstirma da buna gére daha kolaydir.
Nisasta eterleri sivaya, kesme incelme ve tiksotropik 6zel-
lik katarak sivanin reolojisini degistirirler. Diger bir deyis-
le, sivanin viskozitesi glic uygulandiginda azalarak, sivaya
rahat uygulanabilirlik ve iyi bir puskirtme (pompalama?)
saglar. Ayrica glc¢ uygulanmasi durdugunda viskozite artar
ve boylelikle sivaya iyi bi akma direnci saglar. Sellloz eterler
ve hava slrukleyici ajanlarin da fazlasiyla katki sagladiklari
makine sivalarinda dogru reolojiyi elde etmek igin kolay ¢6-
zlinme ve tiksotropik kalinlasma davranisi kesinlikle istenen
ozelliklerdir.

Starch ethers are even more important in machine applied
or spray-on applications. They are easily homogenized in
the plaster. Since they dissolve fast and without a high peak
viscosity, stirring is relatively light. The starch ethers change
the rheology of the plaster, giving it shear thinning and
thixotropic properties. This implies that on the one hand
the viscosity of the plaster will decrease when force is ap-
plied, giving it a light workability and a good pumpability.
On the other hand the viscosity will increase when the force
is removed giving the plaster a good resistance to sagging.
The easy dissolution and the thixotropic thickening behav-
iour are very favourable for obtaining the right rheology
in machine plasters, in which also cellulose ethers and air
entraining agents have an important contribution.

Sekil 2: Pompalamayi kolaylastiran ve akmay1 6nleyen OPAGEL kodlu nisasta eteri-
mizi iceren al¢i bazli makine sivasi.

Figure 2: Machine applied gypsum plaster containing an OPAGEL-type starch
ether to prevent sagging and enhance pumpability.

Kalinlasma hizi, uygulamaya uyumlu olacak sekilde ayarlanabilir. Makine sivalari igin
hizli ¢6zlinen nisasta eterleri kullanilirken, el sivalarinda ¢6ziinme hizi az da olsa
geciktirilmis bir nisasta eteri secilebilir. Ayrica alci bazli sivalarda nisasta eterlerinin
kullanim dozajlan ¢ok dustk oldugu icin maliyete olumlu etkileri vardir.

The speed of thickening can be adjusted to suit the application. For spray-on appli-
cations fast dissolving starch ethers can be applied, while for hand applied plasters
the dissolving speed of the starch ethers can be slightly delayed. Since the dosage
rates of starch ethers in gypsum plaster are very low, the starch ethers are very cost
effective.

Sekil 3: Uygulanabilirligi gelistiren SOLVITOSE kodlu nisasta eterimizi iceren dolgu.
Figure 3 Filler containing a SOLVITOSE-type starch ether to enhance the workability.
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Derz dolgu,alci blok yapistiricilari ve saten sivalar gibi ince
kat uygulamalarda, kalinlastirma 6zelliginden cok reoloji
dizenleyici olarak islev gorecek 6zel tip nisasta eterleri
kullanilir. Harca mikemmel bir uygulanabilirlik saglar.
Boylelikle harclar mikemmel bir ylzey gériinimuyle uy-
gulamasi kolay ince ve duzgun bir karkater kazanirlar.
(Sekil 3)

Cimento Bazli Uygulamalar

Nisasta eterleri, ic ve dis cephelerde islevsel bir ylizey
yaratmak amaciyla kaba sivalar, yapistiricilar, yer saplar
gibi cimento bazli sistemlerde de kullanilir.Kaba sivalar
duvarin purtzla boélimlerini kapatmak amaciyla uygula-
nir.Bu tur sivalarin ylizeye gliclii ve uzun sureli yapisma
Ozellikleri olmalidir. Harg ylzeyinini plrlzsiiz olmasi ve
boya gibi uygulanacak son kat mamuli uyum icinde ab-
sorbe edebilecek 6zellige sahip olmasi gerekir. Reolojiye
bagl istenen 6zellikler alci bazh Grlnlerle aynidir. Ancak
son mamulde istenen 6zelliklerin ve har¢ komponentleri-
nin davranis bicimleri farkli oldugundan; formulasyonlar,
kullanilan katki tipleri ve dozajlar farklihk gosterir. Bu tip
uygulamalar icin kayma 6nleyici, pompalamayi ve son kat
uygulamayi kolaylastirici reolojik ve tiksotropik 6zellikler
kazandiran cok farkl tiplerde nisasta eterleri gelistirilmis-
tir. Genel olarak % 0,05'den daha az gibi cok dustk bir
dozajla dogru reoloji olusturulabilir. Astar gibi ince kat
dekoratif uygulamalarda kalinlastirma 6zelligi 6nemli bir
unsur degildir. Bu tip uygulamalarda nisasta eterleri pu-
rizsuz bir ylzey olusturmak igin kullanilhr.

T

SEKIL 4 : Seramik yapistiricilar
nisasta eterleri sayesinde harcin
viskozitesini arttirma geregi du-

yulmadan kaymay 6nleyici 6zellik
katarak formule edilebilir

Diger 6nemli bir uygulama ise ¢imento bazli seramik ya-
pistiricilardir. Duvar ve yer seramiklerinin ince kat uygula-
malarinda kolay uygulanabilirlik, uzun calisabilirlik suresi,
duvar seramiklerinin kaymamasi ve iyi bir yapisma muka-
vemeti 6nemli parametrelerdir.
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In thin layer applications such as joint fillers, glues for gyp-
sum blocks and finishing plasters special starch ethers are
employed that do not act so much as thickeners but more
as rheology modifiers. They give mortars an excellent
workability. The mortars become very smooth and easy to
apply and to finish, leading to perfect surfaces (Figure 3.).

Cement Based Applications

Starch ethers are applied in cement based systems such as
renders, adhesives and screeds to create functional surfac-
es for interior and exterior use. Rendering mortars are used
to cover uneven parts of a wall. They must have a strong,
lasting bond to the substrate. The mortar surface has to
become smooth and flat and of uniform absorbance with
a good finish for subsequent treatments like painting. The
requirements with respect to rheology are similar to those
in gypsum plaster, although the formulations and the
choice and quantities of additives are quite different due
to the different behaviour of the mortar components and
the final material requirements. Also for this application
various types of starch ethers have been developed, that
give the mortar a thixotropic rheology to prevent sagging,
enhance the pumpability and facilitate finishing. Already
a very low dosage, typically less than 0.05% is enough to
create the right rheology. In thin layer decorative finishes
such as skim coats thickening is normally not much of an
issue, the starch ethers are mainly used to facilitate the
smoothening properties instead.

Figure 4: With starch ethers tile
adhesives can be formulated that
“ do not show tile slip without need
to increase the viscosity of the
mortar.

Another important application is cement based tile ad-
hesive. In the thin bed application for wall and floor tiles
easy processing, a long open time, absence of sliding of
the tiles down the wall and a good adhesion strength are
important parameters.
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Sekil 5: Ayni viskozitede iki seramik
yapistirici. Soldaki etkin bir kayma
Onleyici 6zellik katan CASUCOL FIX
1 kodlu nisasta eterimiz ile
hazirlanmistir.

Nisasta eterlerinin baslica islevselligi seramiklerin duvar-
dan kaymasini 6nlemektir. Sekil 5'de nisasta eteriyle bir-
likte seliloz eter ve toz polimer iceren bir formilasyon
Ornegi gosterilmistir. Nisasta eterinin kullaniimadigi diger
formulasyonda standart viskozite seviyesinde seramikle-
rin fazlasiyla kayma egilimi gosterdigi gértulmektedir. Ni-
sasta eteri katarak ve seluloz eter, toz polimer kullanim
miktarlarini optimize ederek yapistiriciya ayni viskozite
seviyesinde bile seramiklerin kaymasini dnleyici bir 6zellik
kazandirilabilir. Boylelikle uygulanabilirligin baslangigtan
cok daha iyi oldugu dizeltme ve calisabilirlik strelerinin
fazlasiyla arttigi gorilecektir.

Nisasta eterleri cok daha uzun calsabilirlik ve dizeltme
suresi veren formulasyonlar olusturmanizi saglar. Diger
pek cok kuru harc mamdillerinde oldugu gibi seramik ya-
pistiricilart da Avrupa normlarina goére siniflandiriimakta-
dir. Nisasta eteri kullanarak gelismis bir kayma 6nleyici
Ozellik tasiyan T-sinifi seramik yapistiricilari ve gelistirilmis
calisabilirlik stresi ile E-sinifi seramik yapistiricilar elde
edilebilir.

Kaynak:

AVEBE U.A., Hylke Simonides, Building Market Develop-
ment Manager
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Figure 5: Two tile adhesives that
have the same viscosity. The left
one contains CASUCOL FIX 1, a
starch ether that very effectively
prevents tile slip.

The primary functionality of the starch ethers is to prevent
the ceramic tiles from sliding down from the wall. In fig-
ure 5 an example is presented of a formulation in which
a starch ether is used in combination with a cellulose
ether and a redispersible powder. The blank situation, so
without the use of the starch ether shows quite a lot of
tile slip at the standard viscosity level. By adding a starch
ether and optimising the amounts of cellulose ether and
redispersible powder, it is possible to completely prevent
tile slip while the viscosity of the tile adhesive is at the
same level as before. The correction time and the open
time will be enhanced, while the workability of such a
formulation is much better than initially.

Starch ethers allow to design formulations with a long
open time and correction time. Like many dry mortar
products tile adhesives have been classified by the Euro-
pean norms. With the use of starch ethers it is possible
to reach T-grade tile adhesives with improved anti-slip
properties and E-grade tile adhesives with extended open
time.

Referances:
AVEBE U.A. Hylke Simonides, Building Market Develop-
ment Manager



