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Research on Renewable PUDs
• Vegetable oils

• Soybean

• castor

• linseed

• Biosuccinic acid

• Isosorbide

• Chitosan

• Lignin

(Remya, V.R. et al., “Biobased Materials for Polyurethane Dispersions”, Chemistry)
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Renewable PUDs
Solids

[%]
Viscosity
[mPas]

MFFT
[°C]

Renewable content
[% on solids]

LO - 1 100 500-1500 n/a approx. 88

LO – 2 34-36 20-200 approx. 21 approx. 32

U - 1 34-36 20 – 200 approx. 0 approx. 21

AC - 1 42 - 46 500-4000 approx. 4 approx. 44





Linseed oil based PUDs
• Non-PU containing finishes like Danish oil have long

been used in the DIY market to enhance the wood
appearance.

• These type of finishes bring out the natural beauty of
wood but do not offer much surface protection.

• A 100% solids PU has been developed and
formulated to offer an upgrade to traditional oil
products.

• An evaluation has been conducted benchmarking this
product against competitor commercial products.



Starting Point Formula
Pos. Raw Material weight

1 LO-3 74.4

2 Refined linseed oil 18.6

3 Wax 5.0

4 Metal Drier 2.0

Total 100.0
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Color Development

LO-1 Commercial Control



• LO-1 can be emulsified for
easier application

• The emulsion can be
crosslinked with Isocyanate

• Easier cleanup with soap and
water

















Additional testing

Test Procedures LO-2
Commercial

Control 1

Coefficient of Friction 0.54 0.51

Stain Resistance Pass Pass

Scrape Adhesion (5kg) Pass Pass

Scratch Resistance

(% Gloss loss)
29.8 22.1











Formulas

Ingredients Competitor
Resin U 8500

U -1 78.80

Defoamer 1.20

Flow Additive 0.80

Water 18.90

Rheology Modifier 0.30

Water Dispersible NCO 10.00

Competitor Resin 100

Competitor crosslinker 10

Total 110 110

% solids
(mixed)

VOC
(g/L)

U - 1 34.87 37.3

Competitor
resin

32 155













U - 1 combined with an inherently dull PUD

offers an unseeable finish with:

• Ultra low gloss (20◦/60◦/85◦): 0.3/3.5/18.0

• Can be used with any sealer or self-sealing

• Suitable for residential and high traffic

Untreated wood

LUR 10
sealer

Matt Finish





U-1 was evaluated against hydroxy functional acrylics, also competitive / commercial
products for use on concrete floors.



Features of AC - 1







U - 1 U – 1 + AC - 1 AC - 2 Competitor Resin

U - 1 78.8 55.16

AC - 1 23.64

AC – 2 70.01

Defoamer 1.2 0.84 0.5

Flow Additive 0.8 0.42 0.3

Water 18.9 16.9 28.89

Rheology Modifier 0.3 0.26 0.3

Water Dispersable NCO 10 10 25.5

Competitive Resin 100

Competitive NCO 10

Total 110 111.38 125.5 110

% Solids 34.87 34.87 41.82 32

VOC g/l 37.3 37.3 5.25 155



U – 1 U-1 + AC – 1 AC - 2 Competitor Resin

VOC g/l 37.3 37.3 5.25 155

Percent Bio in Resin 14.1 28.9 n/a n/a

Gloss 20/60/85 57.9/84.5/96.1 69.5/86.3/98.4 64.3/83.5/96.2 27.6/65.3/86.8

Gloss Loss % 30.4 27.7 18.9 20.4

Hardness Koenig 1/3/7
Days

28/119/132 60/82/82 20/48/176 19/23/76

Taber Loss mg 7.6 74.6 24.1 12.3

CoF 0.5 0.5 0.48 0.42

MEK 2X Rubs 200 175 200 50

Fingernail Mar 5 5 5 5

BHMR 5 5 5 5

Early Water Resistance 5 5 5 5



U - 1 U -1 + AC - 1 AC - 2 Competitor Resin

10% Acidic Acid 5 5 5 5

50% NaOH 5 5 5 5

Betadine 2 3 2 2

Brake Fluid 5 5 5 5

ECO-Lab Wash N Walk 5 4 5 5

Stainless Steel Cleaner 5 5 5 5

15% Paracetic Acid 5 5 4 5

95% Ethanol 5 5 0 5

10% Glycolic Acid 5 5 5 5

20% HCL 5 4 5 5

35% H2O2 4 5 5 4

IPA 5 5 5 5

10% Lactic Acid 5 5 5 5

Red Wine 5 4 5 5

Skydrol 3 4 5 4

Spor Klenz RTU 5 5 5 5

DI Water 5 5 5 5

Mustard 3 3 3 3

Olive Oil 5 5 5 5

Pickle Juice 5 5 5 5

Ketchup 5 5 5 5

Hand Fat 5 3 5 5

Chlorox Pro 5 5 5 5

Total 112 103 104 113





Thank You

Questions?


