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Evonik Additives for PU 

Shoe Sole

07.11.2018  |   Gil Oliveira



2

Polyurethane Shoe Sole Market Trends

▪ Increasing demand on comfort level - low density shoe sole

− Catalysts recommendation: DABCO® KTM 60, TEGOAMIN® AS MEG, DABCO® BL 11 and DABCO® XD 102 

− Surfactant recommendation: TEGOSTAB® B 8960 (polyester) and TEGOSTAB® B 8946 PF (polyether)

− Cell opener can help further reduce density: TEGOSTAB® B 8948 and GORAPUR® IMR 852 

▪ Increasing demand for better performance on adhesion and abrasion

− DABCO® LK 221 and ORTEGOL® AB

▪ Increasing awareness on safety – antistatic agent as a post formulation additive

− Antistatic Agent: ORTEGOL® AST 5 and ORTEGOL® AST 8

▪ Increasing demand for customization - 3D printing 

− Various small startup companies in the US partner with Nike, Adidas, New Balance to make 3D printing shoe for optimal 

customization in shoe making. Everyone has a different formulation. So far it’s still in very early stage but has interesting

potential.
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Catalyst recommendation for Low density shoe sole

▪ DABCO® KTM 60 has a Tri-functional crosslinking for very hard sole in 

lady shoe (wedges) reduce the flexible resistance. Not good for high 

quality union shoe. Low density high heel shoe – light but hard product 

without flexible application.

▪ DABCO® 1029 (Europe version) or TEGOAMIN® AS MEG (Americas 

version) is a pure delayed action catalyst without any crosslinking 

effect. 

▪ DABCO® BL11 is a blowing catalyst that can reduce bubbles in cold 

mold to reduce ice flower (snow flake) defect.

▪ DABCO® XD102 low density midsole alternative to EVA. It gives good 

flowability and skin. 0.4pphp, similar to TEDA.
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Fast demoulding solutions
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▪ Industry standard catalyst

▪ High reactivity and gel 

selectivity

▪ Fast curing while also fast 

cream time

▪ No setback on physical 

properties

▪ High efficiency catalyst

▪ 1027 for MEG chain 

extender system and 1028 

for BDO system

▪ Slightly delayed cream time 

in polyether system

▪ Less setback on physical 

properties

DABCO® EG DABCO® 1027/1028 DABCO® KTM60 DABCO® XD102

▪ Middle efficiency catalyst

▪ Can be delayed cream time 

with same DMT or same 

cream time and faster DMT

▪ Can be used as sole catalyst

▪ Big setback on physical 

properties (depending on 

test conditions)

▪ Co-catalyst only, weak 

catalyzing performance

▪ Very good post curing with 

very less impact on cream 

time.

▪ Middle setback on physical 

properties

▪ Shining surface of shoe 

sole

Demoulding / Delayed actionPhysical property
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Surfactant recommendation for Low density shoe sole

▪ To maintain cell structure in reduced density system, use TEGOSTAB® B 8960 for polyester system and 

TEGOSTAB® B 8946 PF for polyether system 
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Cell opener can help further reduce density 

▪ Dual density sole or bonding with other material than PU (wood, plastic and 

others) DABCO® LK 221 really improves bonding 

▪ Cell opener can help further reduce density. More water, results in CO2

which, when temperature lowers, shrinkage happens. By using cell opener, 

create more space for the air to come out.
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▪ DABCO® LK 221 can improve adhesion of PU and substrate, especially suitable for dual density applications 

like safety shoes and athletic shoes. Also useful to fix the adhesion problem caused by silicone surfactant.

Control DABCO LK221

Polyester blend 100 100

DABCO LK221 0 0.5

Peel strength (kg/cm) 1.7 2.5

Remark
Break on 
interface

Break on PU 
layer

Adhesion test between PU and TPU

Control

Dabco LK221

| Eiffel Meeting  |  2018  |  Shoe and Microcellular Foam

DABCO® LK 221 Surfactant
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Better Abrasion Resistance with ORTEGOL® AB

Hardness ShA 

DIN 53505

Abrasion (mg) 

DIN 53516

Rossflex 

50000  cycles - 

slit length(mm)

Hardness ShA 

DIN 53507

Abrasion (mg) 

DIN 53516

Rossflex 

50000  cycles 

- slit length

Sample 1 53 121 2,6 55 59 2,5

Sample 2 53 132 2,3 55 60 2,5

Sample 3 53 111 2,3 54 69 2,4

Sample 4 53 111 2,3 55 72 2,3

Average 53 119 2,4 55 65 2,4

Standard formulation  + 0,5% ORTEGOL AB

Study done on polyester system - similar results in polyether; material is silicone based; silicone-free options could be

discussed
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➔Abrasion can be reduced up to 50%

http://www.bridgestone.com/products/diversified/conveyorbelt/movie08.html
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Anti Static Agents are added to the polyol system or blended directly in the mixing head to increase 

the electric conductivity / lower the electric resistance to meet the standards for safety shoes:

► ISO 20345 – STANDARD SAFETY SHOES (0.1 – 1000 MΩ)

► ESD (electrostatic discharge) – SAFETY SHOES (0.1 – 35 MΩ (worn shoes))

Antistatic Agents in Safety Shoes

Antistatic Agents for Polyether and Polyester Applications Density

(kg/m3)

Use Amount

%

ORTEGOL AST 5

Innovative antistatic for PU polyester. Is very compatible 

with other components, doesn’t migrates and doesn’t affect

the hydrolysis resistance. Active even in low humidity 

environments.

>150 1.0-5.0

ORTEGOL AST 8

Ultra-high efficiency antistatic for very special application:

Parts for Electrostatic Discharge Sensitive Devices (ESDS), 

very low density application (Insoles and others)

<150 1.0-4.0
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Antistatic Agent
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Conventional Antistatic 

agent
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