
BREAK-THRU® DA
Dispersing Agents as Multi-Functional  
Additives for Pesticide Formulations
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BREAK-THRU® DA products are dispers-
ing agents which ease the incorporation 
of solid active ingredients into liquid for-
mulations and prevent their settling and 
re-agglomeration. The dispersing agents 
are adsorbed onto the particles leading to 
wetting of the particles and coverage of 
the surface. By adsorbing on newly creat-
ed surfaces during milling, they reduce in-
teractions and re-agglomeration of the 
particles. This increases milling efficiency. 
The resulting small particle size enables 
better pesticide uptake and thereby an in-
creased biological efficacy of the formula-
tion. BREAK-THRU® DA products interact 

strongly with the solid surface and there-
by stabilize the particles and lead to a 
long-term stability of the formulations. 
The benefits are a higher biological efficacy 
and enhanced storage stability of the for-
mulations, even under extreme condi-
tions. BREAK-THRU® Dispersing Agents 
can be applied for Suspension Concen-
trates and Oil Dispersions. 

BREAK-THRU® Dispersing Agents are 
multi-functional additives often providing 
emulsification properties useful in OD for-
mulations. They have benign toxicological 
profiles, with no eye and skin irritation.

Introduction

BREAK-THRU® stands for adjuvants and specialty additives 
from Evonik for In-Can and Tank Mix pesticide applications. 
BREAK-THRU® products help make pesticide formulations more 
efficient and sustainable.

The majority of pesticides are soluble in their carrier medium. 
However some active ingredients that have to be delivered to 
plants or pests are insoluble and solid. Due to their high affinity  
to solid particles BREAK-THRU® Dispersing Agents ease the  
incorporation of solid active ingredients into the carrier liquid  
and increase the overall stability of pesticide formulations.
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BREAK-THRU® DA 646 is a non-ionic 
dispersant based on a specialty polyether. 
It is particularly effective for OD for-
mulations. In addition it is an excellent 
emulsifier for methylated seed oils and 
Solvesso™ 150 in EC formulations.

BREAK-THRU® DA 647, a modified poly-
ether, is a non-ionic dispersant especially 
suited for SC formulations, but also useful 
in SE, FS and WDG formulations. It con-
tributes emulsifying properties for aro-
matic solvents like Solvesso™ 150 in EC 
formulations. BREAK-THRU® DA 647 is 
FIFRA compliant under 40 CFR 180.960.

BREAK-THRU® DA 655 is a polyether 
phosphate. It can be used as a dispersing 

agent in OD formulations or as an emulsi-
fier in EC formulations.

BREAK-THRU® DA 675 is a non-ionic, 
aqueous based organically modified poly-
mer. The product is particularly effective 
as a dispersing agent for SC formulations. 

The absence of typical hydrophilic groups 
such as sulfonates, phosphates or amines 
results in low foam tendencies for 
the products BREAK-THRU® DA 646, 
BREAK-THRU® DA 647 and BREAK-THRU® 
DA 675. Neutralization is not required 
which avoids undesired interactions with 
sensitive active ingredients.

Product Range of BREAK-THRU® Dispersing Agents

Benefits of BREAK-THRU® DA

• Improved stabilization 
• Better biological efficacy
• Show good emulsifying properties
• No need for co-wetting agents in 

the dispersion process 
• Low foaming 
• Improved milling efficiency
• Benign toxicological profile

Table 1: Properties of BREAK-THRU® Dispersing Agents

BREAK-THRU® 
DA 646

BREAK-THRU® 
DA 647

BREAK-THRU® 
DA 655

BREAK-THRU® 
DA 675

Use Rate (in wt %) 1-5 1-5 1-15 2-15

Viscosity, mPa.s @20 °C 200-800 paste1) 6000-10000 200-1000 

Density, g/ml 1.05 1.08 1.10

Appearance, 20 °C liquid paste1) liquid liquid

pH in Water 6-7 6-7 1.5-2.5 6-7

Active Matter (in %) 100 100 100 40

1) Melting point 30 °C



4

For long term stabilization of the particles 
in the liquid phase, dispersants must be 
comprised of groups with a high affinity 
to solid particles which cannot be further 
displaced by solvents or any other ingre-
dients. BREAK-THRU® DA products con-
tain multiple anchoring groups and are 
therefore particularly effective. They 
contain aromatic groups which provide 

extraordinary physical adsorption on solid 
surfaces. The products provide good wet-
ting of solids into water, coverage of the 
newly created surfaces during milling, and 
stabilization of the dispersed particles in 
water. Added in small amounts, BREAK-
THRU® Dispersing Agents promote stable 
dispersions without settling and syneresis 
in the dispersing medium.

Innovative anchoring groups of BREAK-THRU® 
Dispersing Agents

Figure 1: Aromatic residue in the polymeric 
chain of the BREAK-TRHU DA® products

Table 2: Solubility of BREAK-THRU® Dispersing Agents in solvents (10%)

BREAK-THRU®
DA 646

BREAK-THRU® 
DA 647

BREAK-THRU® 
DA 655

BREAK-THRU® 
DA 675

Water • • • •
Cyclohexanone • • • •
Methylated seed oil • •
Vegetable oil •
Solvesso™ 150 1) • • •
Exxsol™ 110 1) • •
Xylene • •

••  emulsion •dispersable •soluble  
1) registered trademark of ExxonMobil Chemical

Table 3: Suitability of BREAK-THRU® Dispersing Agents for pesticide formulations

BREAK-THRU®
DA 646

BREAK-THRU® 
DA 647

BREAK-THRU® 
DA 655

BREAK-THRU® 
DA 675

EC – Emulsifiable Concentrate • • •
OD – Oil Dispersion • •
SC – Suspension Concentrate • •
WDG – Water Dispersible Granule • •
SE – Suspo-Emulsion • •
FS – Flowable concentrate for seed treatment • •
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Figure 3: Chlorothalonil 480 SC with 
BREAK-THRU® DA 675 upon dilution  
into water

The careful selection of the components 
for a pesticide formulation is crucial to its 
performance. Suspension Concentrates 
deliver water insoluble actives (e.g. Chlo-
rothalonil, Azoxystrobin, and Imidaclo-
prid) in a liquid without solvents. To cre-
ate a stable, effective and environmentally 
friendly formulation the use of surfactants 
is required. Oil Dispersions require unique 
dispersing agents and emulsifiers to sus-
pend active solid components in oils. In 
addition these particles have to be kept in 
suspension while the formulation is dilut-
ed in water. For these formulation types 

the performance of BREAK-THRU® DA 
products are shown in this chapter. 

BREAK-THRU® Dispersant Agents exhibit 
exceptional dispersing properties when used 
in pesticide formulations. This leads to strong 
physical performance (storage stability, easy 
handling) and excellent biological efficacy.

Physical performance
Table four shows two SC formulations with 
BREAK-THRU® DA 675 and BREAK-THRU® 
DA 647. Both formulations are homoge-
nous and stable with very low foaming   

tendencies and very good dispersibilities in 
water. To evaluate storage stability the par-
ticle size distribution is measured (e.g. by 
laser difraction) after two weeks storage at 
54 °C. As shown in figure two the particles 
in the Chlorothalonil 480 SC formulation 
with BREAK-THRU® DA products remain 
very small even after storage for two weeks 
at 54 °C. This method correlates to two 
year stability. As shown in figure three the 
SC formulation disperses spontaneously 
upon dilution into water. The small particle 
size leads to a higher biological efficacy in 
the application. 

Performance of formulations with BREAK-THRU® 
Dispersing Agents

Figure 2: Particle size distribution of a Chlorothalonil 480 SC formulation after storage  
for two weeks at 54 °C
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In Oil Dispersions BREAK-THRU® DA 646 
contributes both dispersing and emul-
sifying properties. The combination of 
BREAK-THRU® DA 646 with coemulsifier 
TEGO® STO 85 V in a Nicosulfuron 45 
OD formulation (see table four) results in 
a bloom upon dilution with water (see 
figure four). This suggests strong perfor-
mance of the formulation. 

We develop guideline formulations in 
partnership with our customers. So 
please contact us to discuss your speci-
fic application.

Figure 4: Blooming effect of Nicosulfuron 
45 OD formulation

Table 4: Composition of pesticidal formulation with  
BREAK-THRU® Dispersing Agents

CHLOROTHALONIL 480 SC

WEIGHT PERCENT INGREDIENT FUNCTION

48.0% Chlorothalonil Active ingredient

5.0% Propylene glycol Antifreeze agent

12.5% (5.0% active)

BREAK-THRU®  
DA 675 or  
BREAK-THRU®  
DA 647 Dispersing agent

0.36% Xantham Gum Thickener

0.2%
BREAK-THRU® AF 
9903 Antifoam

33.94% Water Solvent

NICOSULFURON 45 OD FORMUALTION

WEIGHT PERCENT INGREDIENT FUNCTION

4.5% Nicosulfuron Active ingredient

5.0%
BREAK-THRU®  
DA 6461) Dispersing agent

15% TEGO® STO 85 V1) Emulsifier

3.0%
BREAK-THRU®  
OE 4461) Oil enhancer

68.5% EXXSOLTM D 1002) Solvent

4.0% AEROSIL® 2001) Thickener

IMIDACLOPRID 200 SC FORMULATION

WEIGHT PERCENT INGREDIENT FUNCTION

20.0% Imidacloprid Active ingredient

5.0%

BREAK-THRU®  
DA 6751) or  
BREAK-THRU®  
DA 647 Dispersing agent

3.0% 
BREAK-THRU®  
OE 4461) Oil enhancer

0.3% Xantham Gum Thickener

0.1% Acticide MBS3) Preservative

0.3%
BREAK-THRU®  
AF 99031) Defoamer

71.3% Water Solvent

1) registered trademarks of Evonik Industries AG
2) registered trademark of ExxonMobil Chemical
3) registered trademark of Thor GmbH
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Biological efficacy 
The biological efficacy of formulations 
with BREAK-THRU® Dispersing Agents 
is confirmed in glasshouses or field trials.

The control of cotton aphids was tested 
with a commercial product and with an 
Imidacloprid 200 SC formulation (see 
table four) prepared with BREAK-THRU® 
DA 675. As shown in figure five the guide-
line formulation afforded better biological 
efficacy in a field test than the commercial 

product. The number of cotton aphids 
were lower after treatment with the 
guideline formulation with reduced active 
ingredient content. This exceeded the ef-
fect of the commercial product. 

The Nicosulfuron 45 OD formulation pre-
pared with BREAK-THRU® DA 646 (see 
table four) proved to be a formulation 
with high stability and excellent dispers-
ibility in water (see figure four). In the 
glasshouse trial on Poa pratensis the for-

mulation afforded better biological 
efficacy than the commercial product. 
As shown in figure six even at reduced 
active ingredient content results with the 
guideline formulation nearly matched 
performance with the higher dosage in 
the commercial product.

The biological evaluation of our formula-
tions is an ongoing process so please ask 
our technical service personnel for cur-
rent results.

Figure 6: Result of glasshouse trial with Nicosulfuron 45 OD formulation on Poa pratensis
(Efficacy in % / Spray volume 200 L/ha / ai = active ingredient / DAT = day after treatment)
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Figure 5: Result of field test with Imidaclorid 200 SC formulation on cotton aphids
(number of aphids per 20 leaves / ai = active ingredient / DAT = day after treatment)
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Suitability* for In-Can formulations** Sustainability claims
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BREAK-THRU® S 200 5)

BREAK-THRU® S 233 5)

BREAK-THRU® S 240 5)

BREAK-THRU® S 279 5)

BREAK-THRU® S 301 5)

BREAK-THRU® SD 260 

BREAK-THRU® SP 131 5)

BREAK-THRU® SP 133 5)

BREAK-THRU® SF 420

BREAK-THRU® VIBRANT

BREAK-THRU® UNION

BREAK-THRU® OE 440 5)

BREAK-THRU® OE 444 5)

BREAK-THRU® OE 446 5)

BREAK-THRU® AF 5503 5)

BREAK-THRU® AF 9902 5)

BREAK-THRU® AF 9903 5)

BREAK-THRU® AF 9905 5)

BREAK-THRU® DA 646

BREAK-THRU® DA 647 5)

BREAK-THRU® DA 655

BREAK-THRU® DA 675

BREAK-THRU® EM V 20 5)

BREAK-THRU® EM O 7 5)

TEGO® STO 85 V 5)

TEGO® SML 20 5)

TEGIN® OV 5)

BREAK-THRU® EM O 5 5)

Overview of BREAK-THRU® Products
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Asia | Pacific

Evonik Degussa  
Specialty Chemicals Co, Ltd. 
55, Chundong Road 
Xinzhuang Industry Park 
Shanghai, 201108
PR China 
Phone +86 21 6119-1657

The Americas

Evonik Corporation 
P.O. Box 34628 
Richmond, VA 23234 
USA 
Phone +1 804 727-0700

Europe | Middle East | Africa

Evonik Operations GmbH
Goldschmidtstraße 100 
45127 Essen 
Germany
Phone +49 201 173-2240 
www.evonik.com

This information and any recommenda-
tions, technical or otherwise, are pre-
sented in good faith and believed to be 
correct as of the date prepared.  
Recipients of this information and rec-
ommendations must make their own 
determination as to its suitability for 
their purposes. In no event shall Evonik 
assume liability for damages or losses 
of any kind or nature that result from 
the use of or reliance upon this infor-
mation and recommendations. Evonik 
expressly disclaims any representations 
and warranties of any kind, whether 
express or implied, as to the accuracy, 
completeness, non-infringement, mer-
chantability and/or fitness for a partic-
ular purpose (even if evonik is aware of 
such purpose) with respect to any  
information and recommendations pro-
vided. Reference to any trade names 
used by other companies is neither a 
recommendation nor an endorsement 
of the corresponding product, and does 
not imply that similar products could 
not be used. Evonik reserves the right 
to make any changes to the information 
and/or recommendations at any time, 
without prior or subsequent notice.

CONTACT US

www.evonik.com/break-thru


