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Contents Often wetting agents are used as compatibilizers in tinted waterborne coatings to increase 
the wetting of the substrate and to improve the compatibility with pigments and other com-
ponents as well as to reduce rub-out effects. Compatibilizers are normally added during the 
grinding phase or the let-down phase in the paint production1.  

Certain wetting agents are also used as process aids to optimize processing time. Wetting 
agents can help to minimize the interactions between the electrolytes of the water (especially 
Ca2+ and Mg 2+) and the paint components, thus helping to avoid agglomeration; this is 
especially important in areas where hard tap water is utilized in the manufacturing process. 
Such wetting agents are added in the production process during the pre-mixing phase with 
the aim of reducing grinding time in the downstream phase.

Beneficial effects of wetting agents on the 
coating production process

Wetting agents for the efficient  
production of waterborne coatings
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TypICAl pROduCTION pROCEss fOR WhITE ANd TINTEd WATERBORNE pAINTs

Processing
•	 Most	common	paint	manu-	
	 facturing	processes	are	based		
	 on	a	four-step	process
•	 Typical	size	for	the	scale	up		
	 from	the	laboratory	to	
	 production	is	a	5	kg	batch
•	 A	production	batch	size	
	 can	range	from	100	liter	to		
	 40.000	liter

1	To	learn	more	about	our	compatibilizers,	please	consult	our	brochure	„Wetting	agents	for	improved	compatibility	in	waterborne	coatings“
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Wherever hard water is a concern, wetting agents or water softeners are used to reduce the adverse 
effects between the electrolytes of the water and the paint components. 

To understand the performance of a process aid, it is important to analyze the additive’s impact on  
the primary particle size distribution in the filler/TiO2 slurry. An improved primary particle size 
distribution in general leads to a better hiding power of the finished paint. Moreover the process aid 
supports the grinding of the components in the fastest possible time. Lower processing times lead to 
lower energy consumption as well as higher production capacity.

Additives might nevertheless influence the quality of the finished paint. It is therefore important to 
evaluate the impact of the process aid on the storage stability and the wet scrub-resistance. 

Clariant therefore evaluated its wetting agents Emulsogen® LCN 118 and Emulsogen® LCN 158 against 
sodium hexa meta phosphate (SHMP). The additives were used at a concentration of 0.3% in the pre-
mixing phase of a paint production on lab scale containing hard tap water of 13.5° dH.

Measurement of the particle distribution in the filler/TiO2 slurry

Performance test for process aids

REQuIREMENTs Of A pROCEss AId BENEfITs

Small particle sizes and balanced particle size 
distribution of the TiO2 slurry

>	Improve	hiding	power	of	the	finished	paint

Reduction of grinding time >	Less	energy	consumption	and	more	production	
capacity

No impact on storage stability and wet-scrub- 
resistance of finished paint

>	Maintain	paint	quality	

pROCEss sTEp pROduCT fuNCTION pROduCT dEsCRIpTION WEIGhT %

Solvent Water 20.0%

Thickener Cellulose 0.30%

Neutralization Genamin® Gluco 50 3.0%

Pre-Mixing Process aid Emulsogen® LCN 118 or
Emulsogen® LCN 158

0.30%

Dispersing agent Polyacrylate 0.40%

Defoamer Polysiloxane 0.30%

Titanium dioxide 10.0%

Talc              10µm 8.0%

Kaolin clay   5µm 3.0%

Grinding Filler CaCO3           1µm 5.0%

CaCO3           2µm 8.0%

CaCO3           5µm 10.0%

CaCO3         10µm 5.0%

Binder Pure acrylate 22.0%

Preservative Isothiazolinone 0.2%

Let-down Defoamer Polysiloxane 0.3%

Thickener Acrylate 2.5%

Solvent Water 1.0%

pERfORMANCE pARAMETERs

TEsT pAINT fORMulATION

fig.1: particle size distribution after 5, 10 and 25 minutes grinding of test formulation without any additive

fORMulATION WIThOuT AddITIvE
For reference purposes, the paint formulation based on hard tap water from page 4 was manufactured 
without the use of any wetting agent or water softener. The particle size distribution of the filler/TiO2 
slurry was measured after 5, 10 and 25 minutes dispersing time. The following chart (Fig.1) illustrates 
the particle distribution of the formulation. 
      
The left peak shows primary particles with a size between  0.1 – 1 µm that are available in the formula-
tion, but which are not agglomerated and thus do not pose a problem. 

The right peak shows particles with a size between 10 – 100 µm. This size of particle refers to agglomer-
ates of fillers and/or TiO2. As one can see in the chart, these agglomerations are not dispersed through 
longer dispersing times.

	 The	use	of	additives	is	unavoidable	to	avoid	agglomerations	in	order	to	increase	the	efficiency		
	 of	the	production	process	and	improve	the	quality	of	the	finished	paint.
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Formulation	based	on	hard	tap	water	without	process	aid	after 5 minutes dispersing time

Formulation	based	on	hard	tap	water	without	process	aid	after 10 Minutes dispersing

Formulation	based	on	hard	tap	water	without	process	aid	after 25 Minutes dispersing
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fORMulATION WITh AddITIvE
The test was repeated by preparing different formulations, using the water softener SHMP, and the 
process aids Emulsogen® LCN 118 and Emulsogen® LCN 158. As shown in the following chart (Fig.2), 
the volume of agglomerations, i.e. particles between 10 - 100 µm, is reduced even after 5 minutes 
of grinding. A logical consequence of reducing bigger particles is the increase of smaller particles  
between 0.1 - 1 µm. 

	 Emulsogen®	LCN	118/158	are	more	effective	in	reducing	agglomerations	than	the	water		
	 softener.

fig.2: particle size distribution after 5 minutes grinding of test formulation containing process aids

fig.3: dispersing efficiency comparing the amount of particles with a size between 0.1-1 µm

One might ask if an increase of grinding time further improves the dispersion efficiency. The following 
chart (Fig.3) illustrates the amount of primary particles with a size of 0.1 - 1 µm of the different formula-
tions after 5 minutes and 10 minutes grinding time.

With Emulsogen® LCN 118 or Emulsogen® LCN 158, high amounts of primary particles are achieved  
after only 5 minutes of grinding. To reach comparable amounts of primary particles using the water 
softener SHMP, an increase of grinding time to 10 minutes is required.

	 The	use	of	Emulsogen®	LCN	118/158	instead	of	SHMP	in	a	filler/TiO2	slurry	helps	to	reduce	
	 dispersing	time	by	50%.

90	

80

70

60

50

40

30

20

10

0
5	minutes	dispersing 10	minutes	dispersing

%
	V

o
lu

m
e	

in
	fi

rs
t	

p
ea

k	
<	

1.0
	µ

m - 50% dispersing time

without	additive

SHMP

Emulsogen®	LCN	118

Emulsogen®	LCN	158

sTORAGE sTABIlITy
To evaluate the paint stability, a coating is stored at room temperature for 7 days and 28 days and at 
50°C in the oven for 28 days. The latter test condition corresponds in practice to approximately 2 years  
of shelf life in a Western Europe climate. The test results on the process aids are summarized in the  
following chart (Fig.4).

	 The	process	aids	Emulsogen®	LCN	118/158	have	no	negative	influence	on	the	viscosity	profile		
	 of	the	paint	formulation,	even	after	28	days	of	storage	at	50°C.

fig.4: Comparison of the paint viscosity after 7/28 days storage at room temperature (RT) and at 50°
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In principle the use of a wetting agent can have a negative influence on the paint stability or wet-scrub 
resistance. Paint formulators therefore try to select the additive with the lowest impact.

Evaluation of the coating quality
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Reducing grinding time especially in streamlined operations is a highly effective way to save valuable 
energy and production costs. 

At a concentration of only 0.3% in the coating formulation, Emulsogen® LCN 118/158 are able to  
reduce dispersing time from 10-15 to only 5-10 minutes, which corresponds to an optimization of  
6-8% in production time. In one week this can save up to 3 hours. 

Although wetting agents can have an influence on the paint quality, Emulsogen® LCN 118/158 neither 
impact the storage stability nor the wet-scrub-resistance of the coating.

Benefits of Emulsogen® LCN process aids 
at a glance

WET-sCRuB REsIsTANCE
One of the standard procedures for determining the resistance of wall paints against abrasion by scrub-
bing is the DIN EN ISO 11998. Fig. 5 illustrates the results of the wet-scrub-resistance.

	 The	use	of	the	process	aids	Emulsogen®	LCN118/158	in	the	filler/TiO2	slurry	do	not	impact	the		 	
	 wet-scrub	resistance	of	the	paint	formulation.

fig.5: Wet scrub resistance (IsO EN 11988)
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Class 1
< 5 µm 

Class 2
> 5 µm - < 20 µm
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note:	2	µm	abrasion	in	the	range	12	-	14	is	not	considered	as	a	significant	variation	in	emulsion	paints
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wiTh	shMP wiTh	EMUlsOgEn®	lcn	118/158

Total	production	time	of	white	base	paint:
65 - 90 min

Total	production	time	of	white	base	paint:
60 - 85 min
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pROduCT TEChNICAl, sAfETy ANd REGulATORy INfORMATION

pROduCT NAME pROduCT 
ClAss

IONICITy ACTIvE 
CONTENT

AppEARANCE ECOlABEl 
suITABIlITy 2  

ApEO-fREE 3 lOW vOC 4 hAzARd
lABEl5  

Emulsogen®	LCN	118 Fatty alcohol 
ethoxylate

Nonionic 80% Clear liquid ✓ ✓ ✓

Emulsogen®	LCN	158 Fatty alcohol 
ethoxylate

Nonionic 80% Clear liquid ✓ ✓ ✓

TEChNICAl dATA ENvIRONMENTAl & sAfETy pROpERTIEs

legend
2	 Ecolabel	suitability	means	that	the	product	is	suitable	for	paints	that	comply	with	the	criteria	of	the	European	Ecoflower	(2008/4453/EC;	2008/4452/EC),	
	 the	German	Blue	Angel	(RAL	UZ	102:2010),	the	Scandinavian	Nordic	Swan	(2.3	2008)	and	the	French	NF	Environment	(NF130:2012).	For	detailed	information,		
	 please	consult	the	corresponding	product	ecolabel	sheet.
3	 Free	of	alkylphenol	ethoxylates
4	 VOC	content	below	<	1%	wt.%
5	 Hazard	label	(GHS/CLP)	according	to	the	Globally	Harmonized	System	(GHS)	of	classification,	labeling	and	ackaging	of	chemical	substances	and	mixtures.

Regulatory	status	as	of	01.01.2016

pROduCT NAME REACh 
(status 

Clariant Eu)

AICs
 

(Australia)

dsl

(Canada)

ENCs

(Japan)

IECsC    

(China)

kECI  

(korea)

NECI

(Taiwan)

NzIOC
(New 

zealand)

pICCs

(philippines)

TsCA

(usA)

Emulsogen®	LCN	118 + + + + + + + - - +

Emulsogen®	LCN	158 + + + + + + + - - +

REGulATORy INfORMATION

Product information 
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This information corresponds to the present state of our knowledge and is intended as a general descrip-
tion of our products and their possible applications. Clariant makes no warranties, express or implied, 
as to the information’s accuracy, adequacy, sufficiency or freedom from defect and assumes no liability 
in connection with any use of this information. Any user of this product is responsible for determining 
the suitability of Clariant’s products for its particular application. * Nothing included in this information 
waives any of Clariant’s General Terms and Conditions of Sale, which control unless it agrees otherwise 
in writing. Any existing intellectual/industrial property rights must be observed. Due to possible changes 
in our products and applicable national and international regulations and laws, the status of our products 
could change. Material Safety Data Sheets providing safety precautions, that should be observed when 
handling or storing Clariant products, are available upon request and are provided in compliance with 
applicable law. You should obtain and review the applicable Material Safety Data Sheet information before 
handling any of these products. For additional information, please contact Clariant.® Trademark of  
Clariant registered in numerous countries.

*    For sales to customers located within the United States and Canada the following applies in addition: 
NO EXPRESS OR IMPLIED WARRANTY IS MADE OF THE MERCHANTABILITY, SUITABILITY,  
FITNESS FOR A PARTICULAR PURPOSE OR OTHERWISE OF ANY PRODUCT OR SERVICE.

©  2016 Clariant International AG, Rothausstrasse 61, 4132 Muttenz, Schweiz 
®  Product and service marks protected by Clariant

CLARiANT	iNTERNATiONAL	LTd

BU	iNdUSTRiAL	&	CONSUMER	SPECiALTiES

Rothausstrasse 61
4132 Muttenz
Switzerland

Sales & Marketing
Phone: +41 61 469 7704

Application Development
Phone: +49 69 305 372 95

WWW.CLARiANT.COM

WWW.PAiNTS-COATiNGS.CLARiANT.COM
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