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Blind Comparison of 
Binder Systems using 
SharkDispersions™ in 
Paint Formulations 

Abstract: 

Shark Solutions engaged ChemQuest 
Technology Institute (CQTI), a third-party 
indenpendent test lab, to perform a blind 
study in order to evaluate interior 
architectural wall paint formulations with 
binder systems composed of or containing 
recycled polyvinyl butyral (PVB).  PVB is 
recycled from laminated glass from 
windshields and building glass and upcycled 
into waterborne dispersions 
(SharkDispersions™) that can impart 
superior properties to a variety of 
materials.. SharkDispersions™ also allow for 
low (down to <1 g/L) VOC paint 
formulations that do not need to rely on 
coalescing agents.  Testing covered: 
Rheology stability, pH, wet scrub-resistance, 
color properties, wet and dry opacity, 
adhesion to wallboard, dry time, gloss, 
hardness, minimum film formation 
temperature, blocking and stain resistance.  
These PVB based dispersions are shown to 
perform competitively against a control as 
well as two commercially available off-the-
shelf paints using binders composed of 
Styrene Acrylic and pure Acrylic chemistries.   

Background: 

Shark Solutions has developed a unique, 
patented technology to produce ready to use 
Polyvinyl Butyral (PVB) polymer which is 
recycled directly from laminated glass used 
throughout the automotive and architectural 
industries. This recycled PVB is used in a 

wide range of end use products that are 
based on post-consumer content, low VOC’s, 
and improved performance characteristics 
that are unique to PVB. 

PVB can serve as a source material or as a 
component in many material applications, 
including coatings, adhesives, composites, 
plastics, textiles, paper and inks. Shark 
Solutions produces recycled PVB in dry 
powder, pellets, and Water Borne 
dispersions for easy incorporation into a 
variety of different chemistry platforms. 
Recycled PVB can be produced at a fraction 
of the cost of virgin PVB, opening up many 
new market applications that are normally 
impractical due to cost.  Shark Solutions’ 
recycled, sustainable PVB-based 
formulations are competitive with traditional 
formulations – and available in industrial 
quantities with proven, historically steady 
pricing. 

Useful in architectural paint applications, 
SharkDispersions™ are homogeneous 
waterborne dispersions recycled from 
laminated glass and therefore fulfill 
requirements with respect to Sustainability 
and Circular Economy.  These dispersions 
can be used as a main component binder or 
as a performance enhancing additive in 
waterborne coatings applications. The 
products are easily applied by brush, dip, 
roller, spray, spreader, foam or as an 
aerosol.  When drying, the dispersions form 
a homogeneous film at normal room 
temperature without addition of extra, 
expensive film forming additives. 
SharkDispersionFX™ has been crosslinked 
for additional water resistance properties 
while SharkDispersionSX™ is an unreacted 
stabilized dispersion. 
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SharkDispersions™ Delivery form: 
• Aqueous dispersions of plasticized 
Polyvinyl Butyral (PVB) with milky white to 
greyish appearance 
• Total Solids content: 45-48 % (w/w) 
• pH value: 9-10 
• Density: 1.03 kg/ltr. 
• Brookfield Viscosity 50-250 mPa RVT No. 2 
spindle, 50 rpm @ 20 oC 
• Free of Phthalate based plasticizers 

A strong motivation to lower the VOC 
content of formulations is being driven by 
regulations and consumer needs.  Often, low 
VOC paints are formulated using exempt or 
SVOC components that have some 
drawbacks but still fulfill the low g/L VOC 
targets required by industry, state, and 
national guidelines.  Examples of this could 
include, but are not limited to coalescing 
agents and co-solvents such as Texanol or 
propylene glycol.  These components can 
have excellent properties assisting in 
stability and lower minimum film formation 
temperatures which can be difficult 
obstacles to overcome with low VOC paints, 
but also come at the expense of increased 
cost and adverse effects of other properties 
such as blocking resistance.  Our recycled 
PVB contains up to 25% (calculated on 
solids/ 12% on total dispersion) of the 
plasticizer TEG-EH (Triethylene Glycol Bis 
(2-EthylHexanoate)) which is not a VOC, but 
it can still provide many of the advantages 
of these components without the same 
drawbacks. 

The Chemquest Group (CQTI), served as the 
independent laboratory for developing and 
creating the results in this report. They are 
a leading international business strategy 
firm in specialty chemicals, widely 
recognized among raw material suppliers, 
formulators and financial investors for their 
experience and expertise. Their team 

includes senior technical managers, 
experienced Ph.D. chemists, senior 
managers from major manufacturers and 
business owners, with a minimum of 25 
years of experience in specialty chemicals.  

The control paint formulations in this blind 
test comparative test was created by The 
Chemquest Group with directions from 
Shark Solutions to develop a paint 
formulation using “typical” US components 
and a binder system with industry-
competitive properties and price point.  The 
key component for comparison in this 
system is the Encor® 379G Vinyl Acrylic 
emulsion.  This product is described as a “a 
high molecular weight polymer that delivers 
very high scrub resistance and durability in 
both interior and exterior architectural 
coatings.”  This resin/binder shows excellent 
properties and serves as a good benchmark 
for comparison of different 40% PVC paints 
for this study. 

Methods/Identities: 

Please refer to the appendix for specific 
test methods according to lab or ASTM 
standards. 

Paint samples were provided to The 
ChemQuest Group in cans distinguishable 
only by a general numbering system.  All 
tests were conducted with only the identity 
of the control being known. 
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Sample Guide:  

Paints were chosen to represent multiple 
common approaches to using 
SharkDispersion binders used alone or as 
blends with styrene or pure acrylics.  
Samples 1-4 are commercial or pre-
commercial paints currently being produced 
by Shark Solutions’ customers.  5 and 6 are 
blends developed by Shark Solutions 
internally.  7 and 8 are retail paints from the 
US and EU that represent industry leading 
producers. 

 

Paint ID: Binder types/ ratios: Gloss 

Control Encor® 379G Flat 

1: EU 
Commercial 

SharkDispersion SX2™ Sheen 

2: EU Pre-
Commercial 

SharkDispersion FX6™ 5 

3: EU Pre-
Commercial 

SharkDispersion FX6™ 10 

4: EU Pre-
Commercial 

SharkDispersion FX6™ 
: Styrene Acrylic 75 : 

25 
10 

5: Shark SPF 
SharkDispersion SX2™: 
Styrene Acrylic 75 : 25 

5 

6: Shark SPF 
SharkDispersion FX6™ 
: Pure Acrylic 75 : 25 

10 

7: EU 
Commercial 

Pure Acrylic 10 

8: US 
Commercial 

Styrene-Acrylic Flat 

 

 

 

 

Control: 

The formulation for the control samples 
formulated by Chemquest is shown below:  
This paint contains Texanol and Propylene 
Glycol as well as other typical additive 
packages. 

Control - 40% PVC Encor® 379G Resin: 

Component 
Lbs./100 
gallons 

WATER 192.4 

AMP-95 4.3 

NATROSOL HR  250 6.4 

COLLOIDS 226 3.2 

IGEPAL CO-630/TER 95 3.2 

BYK 022 5.3 

TIO2(R-706) 240.5 

OMYCARB 10 181.7 

ENCOR® 379G 400.8 

PROPYLENE GLYCOL 10.7 

TEXANOL 21.4 

WATER 85.5 
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Results: 

Results have been tabulated in a master 
table below followed by a breakdown of 
individual tests. 

 

 
  

Test and Results Control 1 2 3 4 5 6 7 8

Viscosity / Rheology Normal Normal Normal
May Have 
drip issues

Normal Normal Normal

pH 10.18 9.19 9.21 9.22 9 9.1 9.43 9.45 9.66

MFFT oC < 0 0.3 < 0 < 0 2.3 4.4 < 0 < 0 2.8
Wet Opacity 98.3 97.7 98.6 94.7 94.9 94.9 97.3 98.8 98.7
Dry Opacity 96.1 96 99.7 98.5 98.1 97.3 99.3 99.5 98.2

Dry time 75 75 70 75 80 65 105 105 100
20 Degree Gloss 1.8 2.5 1.4 1.6 1.7 1.4 1.6 1.8 1.2
60 Degree Gloss 7.3 15.1 4.7 6.9 9 4.2 8 9.1 2.9
85 Degree Sheen 5.8 38.1 15.7 34.7 33 10.1 24.9 19.1 2.5

König (pendulum) hardness (1 
/ 7 days after drying at RT)

6.01 6.86 6.9 8.53 9.8 14.86 12.69 11.69 9.57

L, a,  b - Most samples Similar Normal
Off white / 
Yellowish

Normal Normal Normal Normal Normal Normal Normal

Dry adhesion wall board -(psi) 150 100 150 150 100 150 100 100 150

Blocking resistance 2 3 5 3 6 10 8 10 9
Wet scrub resistance (ASTM 

2486-17 Method A)
Superior Average Average Superior Average Average Superior Superior

Red Wine = + + + + + + + +
Mustard = = - = = = = + +

Pencil = - - - + + + + -
Lipstick = - - - = = = + -
Ketchup = = = = = = = = =

Blackberry Jelly = = = = + + + + =
Crayon = + + + + + + + =

Highest Thixotropic Index
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Viscosity:  

 

Chart showing viscosity trends with 
increasing and decreasing shear. 

 

Chart showing viscosity trends with 
increasing and decreasing shear on control 
and samples 5-8. 

Samples showed normal viscosity behavior 
except for 5 and 6, which showed higher 
low-sheer viscosity and a higher thixotropic 
index.  At high shear, all samples showed 
consistent/very similar behavior. 

Note on precommercial samples:  Based on 
the results of this study as well as additional 
internal testing, modifications will be made 
to the rheology to normalize the low shear 
behavior of these paints. 

Wet Opacity: 

 

Wet results showed consistent results 
around 95% or more opacity.  Samples 2, 7, 
and 8 had the highest results over 98.5%. 

Dry Opacity: 

 

 

Dry opacity results showed a similar range 
as the wet opacity with most samples 
performing the same or at higher opacity.  
The exceptions were with the control and 
sample 1, which dropped slightly. 

Dry Time: 

The control and samples 1-5 had shorter dry 
times of 65-80 minutes.  Samples 6-8 had 
more favorable results in the 100-105 
minute range (longer open-time).  
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Color: 

 

 

Samples came with no dye or pigmentation 
added and were therefore in their natural 
color.  All exhibited similar L, a, b values 
with the exception of sample 1 which was a 
yellowish off-white, likely due to some 
additive filler content. 

Gloss: 

 

Characterization: 1 - silk finish; 3, 4, 6, 7 – 
sheen; Control, 2, 5 – matte; 8 dead-matte. 

 

 

 

 

 

 

 

König Hardness: 

 

Minimum Film Formation Temperature: 

From Chemquest: Note on the MFFT for 
consideration: In order to see the transition 
zone between film formation and no-film 
formation on the MFFT device, the coating 
had to be applied to the stainless steel plate 
with a width of 3”, and a film thickness of 5 
mil WFT. Normally, a 3 mil film is applied 
with a width of 1 cm. 
Even with a thicker/wider film to make the 
transition zone more apparent, there is a 
great deal of subjective work in using a 
razor blade to ascertain where film 
formation occurs and where it ends. Two 
technicians were present and a mutual 
agreement was made between both 
individuals as to where the transition 
occurred. 

Dry Adhesion (wallboard): 

All samples demonstrated adhesion which 
resisted 100 PSI or more before failure 
occurred at the wallboard. 

 

 

Sample Control 1 2 3 4 5 6 7 8 
Gloss Flat Sheen 5 10 10 5 10 10 Flat 



    
 

  
  

Shark Solutions BV 

  

  

  email: partner@shark-solutions.com – www.shark-solutions.com 

1185 Gerard Rd. Lavonia, GA 30553 
Tel. 706-371-2735 

Shark Solutions USA 
Fabrieksstraat 145, B-3900 Pelt, Belgium 
Tel. +45 30 33 06 65 7 

Blocking Resistance: 

Samples 5-8 showed no adhesion when 
separated.  Sample 6 showed measurable 
levels of adhesion.  The control and samples 
1 and 2 would not be considered to have 
performed well in this test. 

Wet Scrub Resistance: 

As described above, samples were tested 
using ASTM 2486-17 Method A side by side 
with control samples in order to provide a 
normalized result.   

 

It should first be noted that the control 
sample had the best scrub performance of 
all paints and was not included in the final 
rating system.  Therefore sample 4 with the 
best rating of 1, was still not as good as the 
control. 

Samples 7 and 8 are both commercially 
available paints with good reputations for 
wet scrub resistance, so any result at or 
near their level was considered performing 
well.   

Stain Resistance: 

Ratings in the stain resistance test are all 
relative to the control, therefore if two 
samples are the same (ie +, + or -, -) the 

conclusion is that they are both better or 
worse than the control but additional 
inferences to each other should be treated 
with caution. 

Additional Chemquest studies  

Shelf stability and UV stability of 
resins/formulations: Formulations based on 
the control formula with SharkDispersion SX 
and FX were tested in previous studies and 
showed standard acceptable behavior in 
terms of shelf and UV stability. 

Conclusions: 

These results show that paint formulations 
with SharkDisperions™ both as a sole binder 
and as a blended binder are competitive 
with off-the-shelf commercial paints 
formulated for both European and American 
markets.  Paints containing PVB showed 
excellent opacity, whiteness and L, a, b 
results, adhesion to wallboard, and stain 
resistance.  The variability of results in the 
dry time, scrub resistance, and blocking 
resistance show that the compositional 
nuances of the final formulation are still key 
to making a good paint, but the key is 
tuning it to your intended usage.   

Blocking resistance is not generally a key 
performance indicator for interior 
architectural wall paints, but with the high 
scores on samples C and D, this could also 
show applicability in industrial paint 
applications.  This also shows that these low 
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VOC paints are able to form films at lower 
temperatures  without the need for 
traditional coalescing agents while still 
maintaining expected blocking properties.  A 
control paint was also formulated in 
previous tests without Texanol or Propylene 
Glycol.  MFFT was not tested on this, but 
without other additives, Encor® 379G is 
expected to form a film at 12°C.  Without 
the Texanol and PG, this control also 
exhibited improved blocking performance.  
This trifecta of performance with the bonus 
of reduced cost via the exclusion of Texanol 
is an important factor that should not be 
overlooked. 

Wet scrub resistance is also a key 
performance indicator for any interior paint 
application.   It should be noted that PVB 
does not adhere well to the card material 
specified by scrub tests in ASTM D2486. For 
interior architectural paints, adhesion to wall 
board is key and we have shown that it is as 
strong as other comparable interior 
architectural paints.  On cards, the water 
from scrubbing can cause a loss of adhesion 
that makes the film fail prematurely and fall 
off vs being abraded off. Another key factor 
in looking at the full picture for scrub 
resistance is the stain resistance.  Paints 
with higher level of stain resistance need 
fewer cleanings and will not need to be 
scrubbed as much.  Our SharkDispersions™ 
show a mix of comparable to superior scrub 
resistance vs the control and with additional 
formulation tweaks, this could be 
maximized. 

As one of the most important and stringent 
tests, a wide range of performance was seen 
in our samples’ results.  Different 
applications and tiers of paint quality have 
varying requirements for these results, so 
we have not excluded any from being 
commercially viable.  Also, improvements in 

formulation and scrub-resistance enhancing 
additive packages could be implemented to 
reach a target level if required. 

For interested formulators looking to start 
working with SharkDispersions™, we 
suggest starting with an existing WB pure 
Acrylic or styrene acrylic paint and 
substituting 50-75% of the resin with 
SharkDispersion™.  At this level, the 
beneficial effects of the PVB and TEG-EH 
plasticizer can be observed and cost saving 
steps like the removal of the coalescing 
agent without detrimental effects can be 
implemented.  Fine tuning of these 
formulations will of course always be key to 
successful product creation, and we are 
available to provide additional guidance as 
needed. 

Outside of this test study, we have also seen 
success with blends of SharkDispersions™ 
and VA-Acrylic, VA-Ethylene, VA (homo-
polymer), Alkyd, Grafted Alkyd emulsions, 
PU dispersions and WB Epoxies. 

Finally, as additional benefit, the use of 
Shark recycled PVB Dispersions will increase 
the sustainabilty profile of your final 
products: this is a growing demand from 
end consumers worldwide and across all age 
populations. 
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APPENDIX: Sharable Shark Solutions 
Formulations and Test Methods 

Samples 5 and 6 are also known to be Zero 
VOC (<1 g/L) paints with the following 
formulations: 

 
 

 

Test Methods: 

pH: After the paints were allowed to 
equilibrate for 24 hours at room 

temperature, pH measurements were made 
on the paints using a digital pH meter. 

MFFT: Minimum Film Forming Temperature 
(MFFT) was measured for each of the paints 
according to ASTM D2354. 

Rheology Measurements: After the paints 
were allowed to equilibrate for 24 hours at 
room temperature, viscosity measurements 
were made using a Brookfield Viscometer 
according to ASTM D2196. Rheology curves 
were collected by progressively increasing 
the rotational speed, and then decreasing 
the rotational speed to measure recovery. 

Opacity: Dry and Wet Opacity (hiding 
power) of the paints was measured on films 
of paint that were formed at a coverage rate 
of 8m2/L on b/w Leneta cards, and the 
opacity of the wet or dry film was measured 
according to ASTM D2805. 

Hardness: Paints were applied to aluminum 
substrates at 3-mil DFT and allowed to dry 
for 7 days at room temperature. Koenig 
pendulum hardness was measured according 
to ASTM D4366. 

Dry Time: Dry time of wet paint films were 
measured with a circular dry time recorder 
according to ASTM D5895.   

Color: The colors of the dry paints were 
measured according to ASTM D2244 with a 
digital colorimeter over the white section of 
b/w Leneta cards using the CIELAB color 
space convention.  

Gloss: Tri-gloss values on the dry paints 
were measured (20-degree gloss, 60-degree 
gloss, and 85-degree sheen) according to 
ASTM D523 over the black side of a b/w 
Leneta card. 

Blocking: Blocking resistance was measure 
according to ASTM D4946. Blocking 
resistance is rated on a scale of 0 to 10, with 
10 representing the best performance. 
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Adhesion: Adhesion of the film coated onto 
wallboard was measured using a Pull-Off 
adhesion according ASTM D4541. Failure 
mode was noted, in addition to the pounds 
per square inch (PSI) upon failure. 

Stain Resistance: The stain resistance of 
paints was performed by making a side-by-
side drawdown of the control paint adjacent 
to the sample of interest. After curing for 7 
days at room temperature, mustard, 
ketchup, wine, blackberry jelly, crayon, 
pencil, or lipstick were applied horizontally 
across the card over both cured films. After 
5 minutes of incubation, a paper towel with 
non-abrasive scrub media was used to clean 
the stain thoroughly off the paint. 
Differences in stain intensity were observed 
visually. 

Scrub Resistance: The wet scrub resistance 
of paints was performed according to ASTM 
D2486. Scrub resistance cards were created 
by making a side-by-side drawdown of the 
control paint adjacent to the sample of 
interest. After curing for 7 days at room 
temperature, the cards were placed on the 
scrub machine with standardized scrub 
media, and the machine was allowed to 
reciprocate until observation of break 
through to the black card on both sides. The 
number of scrub cycles required to break 
through to the black card for the sample was 
compared to the number of cycles for the 
adjacent control. In addition, the number of 
cycles required to fully remove the film over 
the width of the brush was noted for the 
sample.  

Note from CQTI: The samples containing 
Shark Resins exhibit poor wet adhesion to 
the black plastic cards used for the scrub 
test (Black Plastic-Vinyl Chloride/Acetate 
Copolymer (Form P121-10N Leneta Black 
Scrub Test Panel), and therefore, these 
samples exhibit the tendency to “lift off” the 
card in a continuous film at the point in time 
the adhesion is lost. Because this loss of film 

is more-or-less a random process in terms 
of when it initiates, significant differences in 
results between samples made it very 
difficult to assess trends accurately. Due to 
the poor adhesion on plastic, these results 
are not a fair assessment of performance on 
wallboard. To obtain a better understanding 
of real-world performance, a modified scrub 
test should be designed and performed 
which accurately reflects the integrity of the 
paint on wallboard.   
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