
Surfȳnol® 400 Series Surfactants
Surfȳnol 420, 440, 465, 485 
Surfactants

Introduction

The Surfȳnol 400 series nonionic surfactants 
from Air Products can offer a unique combi-
nation of formulating benefits, including wetting, 
defoaming and dispersion. Surfȳnol 400 series 
surfactants (Surfȳnol 420, 440, 465, and 485 
surfactants) are produced by reacting various 
amounts of ethylene oxide with Surfȳnol 104 
surfactant, a nonionic molecule with a hydro-
philic section in the middle of two symmetric 
hydrophobic groups. Adding ethylene oxide to 
Surfȳnol 104 surfactant increases the hydro-
philic nature of the product, modifying its water 
solubility, wetting and defoaming characteristics. 
Depending on the ethylene oxide level, Surfȳnol 
400 series surfactants function as low-foaming, 
nonfoaming or defoaming wetting agents in a 
variety of applications including inks, adhesives, 
coatings, agricultural chemicals, electroplating, 
oil field chemicals and paper coatings. 

Performance Benefits

Surface Tension
Surface tension reduction through the use of 
a surfactant allows a liquid solution to wet 
substrates with low surface energies. Table 1 
demonstrates the ability of the Surfȳnol 400 
surfactant family to effectively lower the equi-
librium or static surface tension of water using 
a duNouy tensiometer. As the amount of eth-
oxylation is increased, static surface tension at a 
specific concentration increases and the surfac-
tant becomes more hydrophilic. This increased 
water solubility permits higher use levels of 
Surfȳnol 465 and 485 surfactants to produce 
very low static surface tensions. 

Reduction in static surface tension can give an 
indication of a surfactant’s performance, but 
many applications never reach equilibrium. 
Consequently, in systems where surfaces are 

Table 1

Equilibrium Surface Tension (dynes/cm)

Surfȳnol Surfactant  Concentration in Water

  0.01% 0.1% 1.0%

Surfȳnol 420 41.3 32.0 Insoluble

Surfȳnol 440 44.6 33.2 Insoluble

Surfȳnol 465 47.0 41.9 25.8

Surfȳnol 485 52.1 51.1 33.3

Table 2

Dynamic Surface Tension (dynes/cm)

Relative Rate of Surfȳnol  Surfȳnol  Surfȳnol  Surfȳnol  Triton1

Surface Formation 420 440 465 485 X-100
(bubbles/sec) (0.1%) (0.1%) (0.1%) (0.1%) (0.1%)

1 (equilibrium) 32.0 33.2 41.9 51.1 33.4

6 (dynamic) 35.1 37.3 44.3 53.0 42.2

1 Registered Trademark of Union Carbide Corporation



quickly generated (printing, metalworking, spray 
and roll coating, etc.), surfactants must migrate 
rapidly to the interface to prevent film retraction, 
fisheyes and other surface defects. As shown in 
Table 2, Surfȳnol 420 and 440 surfactants effec-
tively lower surface tension under conditions of 
rapid surface formation (increased bubble rate) 
due to their ability to quickly migrate to newly 
formed surfaces. Therefore, under dynamic con-
ditions, these products outperform conventional 
surfactants, such as octyl phenol ethoxylates 
(such as those sold under the trademark Triton 
X-100). 

Wetting
Water-based systems such as coatings, adhe-
sives, inks, etc., have surface tensions that are 
too high to permit adequate coverage of many 
low-energy substrates. As a result, surfactants 
that function as wetting agents are required. 
However, most surfactants cause foam, and the 
subsequent use of many defoamers can result in 
coating defects like fisheyes and cratering. The 
Surfȳnol 400 series of surfactants eliminates 
this problem by providing the necessary cover-
age with nonfoaming wetting agents (Surfȳnol 
420 and 440 surfactants) or with low-foaming 
products (Surfȳnol 465 and 485 surfactants). 

Systems with high ionic concentrations present 
wetting problems because of the poor elec-
trolyte tolerance of many surfactants. Surfȳnol 
400 series surfactants provide good coverage 
in these formulations due to their exceptional 
electrolyte tolerance. 

Defoaming
Surfȳnol 420 and 440 surfactants are best 
described as nonfoaming or, in some cases, 
defoaming nonionic surfactants. Since they 
are also strong wetting agents, these products 
can be used in conjunction with conventional 
defoamers to obtain the desired foam control 
while minimizing the fisheyes and pinholes 
caused by many defoamers. 

Figure 1
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Table 3

Typical Properties

 Surfȳnol Surfȳnol Surfȳnol Surfȳnol Surfȳnol 
 420 440 465 485 485W1

Ethylene Oxide Content 
 Moles 1.3 3.5 10 30 30
 Percent by Weight 20 40 65 85 852

Specific Gravity @ 25°C 0.943 0.982 1.038 1.068 1.079

Gardner Color <3 <3 <3 <3 <3

pH (1% aqueous solution) 6–8 6–8 6–8 6–8 6–8

Viscosity @ 20°C, cps <250 <200 <200 <350 <200

Pour Point (ASTM D97), °F –13 –55 44 85 –55

Cloud Point (5% solution), °C — — 63 >100 >100

HLB 
(Hydrophile-Lipophile Balance) 4 8 13 17 17

VOC Content 
(Volatile Organic Compound), 
 Wt. % 28 4 <0.01 <0.01 <0.01

1 75% by weight Surfȳnol 485 in water
2 On actives
Values presented in this data sheet describe typical properties and do not constitute product 
specifications.



Physical Properties

Surfȳnol 420, 440, and 465 surfactants are 
straw-colored liquids at room temperature 
(72°F, 25°C) and are easily poured and handled 
because of their low viscosities. While all prod-
ucts in the Surfȳnol 400 series of surfactants 
should be thoroughly mixed prior to use, the 
highly ethoxylated Surfȳnol 485 surfactant also 
requires heating (105°F, 45°C) to achieve a 
pourable liquid. To avoid this extra formulating 
step, Surfȳnol 485W has been developed with a 
pour point of –55°F. 

Surfȳnol 465 and 485 surfactants have high 
cloud points which make them useful for solu-
tions that must be kept at or near the boiling 
point of water. Aqueous solutions of Surfȳnol 
485 surfactant, in particular, are clear at the 
boiling point of water. 

Solubilities of the Surfȳnol 400 surfactant ser-
ies in various solvents are presented in Table 4. 

Applications and Benefits

Waterborne Industrial Coatings
Surfȳnol 400 series surfactants have demon-
strated the wetting performance required to 
cover metal surfaces even when the surfaces 
are contaminated with dirt or oil. In addition, 
Surfȳnol 420 and 440 surfactants will not 
stabilize foam, and in many cases, will help to 
defoam the system.

Surfȳnol 420 and 485W have also found spe-
cific use in spray-applied waterborne industrial 
maintenance primer formulations. Microfoam 
and wetting over poorly prepared surfaces are 
significantly improved when incorporating these 
products. 

For more information, see the Air Products brochure: 
“The Benefits of Surfȳnol® Surfactants in Waterborne 
Thermoplastic Industrial Maintenance Primers” 
(120-9755). 

Waterborne Internal Can Coatings
Surfȳnol 420, 440, and 465 surfactants are suit-
able for substrate wetting in internal can coat-
ings. The products also act as flow and leveling 
aids. The Surfȳnol 400 series has the necessary 
FDA compliances for use in internal can coating 
formulations. 

Table 4

Solubility Chart

 Surfȳnol Surfȳnol Surfȳnol Surfȳnol
Solvent 420 440 465 485

Distilled Water SS SS S S

Carbon Tetrachloride S S S S

Xylene S S S S

Ethylene Glycol S S S S

Mineral Oil S S S S

Soybean Oil D D D D

Mineral Spirits D D I I

Kerosene D D I I

I: Insoluble
SS: Slightly Soluble – soluble at concentrations between 0.1–1.0%
S: Soluble – soluble at concentrations greater than 1.0%
D: Dispersible – stable dispersion at a concentration of 5.0%

Printing Inks
The defoaming and wetting abilities of Surfȳnol 
400 series surfactants bring specific perfor-
mance benefits when included in water-based 
inks. 

For example, Surfȳnol 420 and 440 surfactants 
are used in water-flexo inks to cover low-energy 
substrates, such as slip-treated polypropylene, 
without causing foam. They also enhance rapid 
penetration of absorbent substrates. And since 
these surfactants comply with numerous FDA 
regulations, they are suitable for many food 
packaging applications. 

For more information, see the Air Products brochure: 
“Surfȳnol® Surfactants: Applications in Water-Based 
Printing Inks” (120-9319). 

Fountain Solutions

Surfȳnol 440, 465, and 485 surfactants have 
proven to be effective, low-foaming wetting 
agents in lithographic fountain solutions where 
they help to create a fine line between image 
and nonimage areas without causing excess 
emulsification of the litho ink. 

Pressure-Sensitive Adhesives
The low surface energies of plastic films and 
silicone release liners require strong wetting 
agents to achieve proper adhesive coverage. 
Many wetting agents can provide the required 
coverage, but most also produce foam.
Surfȳnol 420 and 440 surfactants provide good 
wetting under dynamic conditions while con-
trolling or eliminating foam, thereby ensuring 
consistent substrate coverage.

Due to their highly hydrophilic nature, com-
petitive surfactants can also cause decreased 
bond strength by increasing the water sensitivity 
of the dried adhesive. Surfȳnol 420 and 440 sur-
factants will cause little, if any, increase in water 
sensitivity. 

For more information, see the Air Products brochures: 
“Surfȳnol® Surfactants: Performance in Pressure-
Sensitive Adhesive Applications” (120-051) and 
“Introducing New Surfactants for Pressure-Sensitive 
Adhesives” (120-9069).  



Paper Coatings
Surfȳnol 420 and 440 surfactants eliminate 
fisheyes, pinholes, and other surface defects in 
paper coating applications by improving flow 
characteristics while controlling or reducing 
foam. In addition, these products improve coat-
ing openness with minimal or no effect on wet 
strength and gloss. Surfȳnol 420 and 440 sur-
factants are compliant with the necessary FDA 
regulations concerning use in paper and paper-
board for direct food contact. 

Latex Dipping
In latex dipping operations, Surfȳnol 465 and 
Surfȳnol 485 surfactants find use in high electro-
lyte concentration coagulant formulations where 
they reduce surface tension and improve wetting 
without generating excessive foam. These sur-
factants promote consistent form coverage lead-
ing to lower reject rates during glove, balloon 
and other latex dipping product manufacture. 

For more information, see the Air Products brochure: 
“Surfȳnol® Additives for Natural Rubber Latex Dipping 
Processes” (120-9616). 

Agricultural Chemicals
The Surfȳnol 400 surfactant family provides per-
formance benefits to both wettable powder and 
flowable pesticide systems by enhancing leaf 
and soil penetration due to improved wetting. In 
flowable systems these products also enhance 
bloom and dispersion stability. Surfȳnol 420 and 
440 surfactants are efficient defoamers, while 
Surfȳnol 465 and 485 surfactants are low-
or nonfoaming wetting agents. These surfactants 
are compliant under various EPA regulations and 
have the added benefit of low toxicity.  

Metalworking Lubricants
Surfȳnol 465 surfactant, when used in synthetic 
and semisynthetic metalworking lubricants, 
brings benefits to the cutting, grinding, forming, 
drawing, quenching and tempering operations, 
where it enhances the wettability of the lubricant 
and also helps to disperse metal fines so that 
they may be transported away from the oper-
ating site. Additionally, Surfȳnol 420 and 440 
surfactants improve wetting, defoaming, lubric-
ity and extreme pressure properties in these 
systems. 

For more information, see the Air Products brochure: 
“Surfȳnol® Surfactants and Ancor® Corrosion Inhibitors in 
Water-Based Metalworking Fluids” (120-641).

Electroplating and Acid Pickling
The acetylenic character of Surfȳnol 465 and 
485 surfactants, along with the fact that they 
are stable in acidic environments, makes these 
products effective brighteners in plating and acid 
pickling baths. 

Concrete and Oil Well Cementing
Surfȳnol 420 and 440 surfactants are used as 
effective deairentraining agents in both concrete 
and oil well cementing. They do not cause fluid 
loss or adversely affect rheological properties. 
When Surfȳnol 420 or 440 surfactants are added 
to the formulation, the rate of compression 
strength development is accelerated. Their cost-
effectiveness is demonstrated in both fresh- 
water and brine systems. 

area to be 
trimmed off



How to Formulate with 
Surfȳnol 400 Series Surfactants

Surfȳnol  420 and 440 Surfactants
When formulating into systems, these Surfȳnol 
surfactants are most often used at levels well 
above their solubility limitations in pure water 
(approximately .1%) due to the following: 

• Surfactant-based systems containing micelles 
can solubilize Surfȳnol 420 and 440 
surfactants. 

• Polymer systems can help to dissolve 
Surfȳnol 420 and 440 surfactants within 
the polymer matrix. 

• Surfȳnol surfactants in heterogeneous sys-
tems, such as dispersions, will be absorbed 
at the interface between the continuous and 
discontinuous phase. 

Therefore, in order to ensure that Surfȳnol 420 
and 440 surfactants are properly incorporated 
into systems, the following will ease formulation 
in aqueous systems: 

• Maintain adequate agitation and allow mix 
times of at least 15–30 minutes. 

• In a formulation or mix procedure, add 
Surfȳnol 420 and 440 surfactants last, espe-
cially after other surface active materials have 
been added. This will allow the maximum rate 
of dissolution or dispersibility of Surfȳnol 420 
and 440 surfactants into the system. 

• Viscosity can act as a barrier to surfactant 
incorporation. Therefore, add system compo-
nents that will tend to lower viscosity before 
adding Surfȳnol 420 and 440 surfactants. Also, 
maintain an elevated system temperature, 
provided that this will not have a deleterious 
effect on the system. This will assist in the 
incorporation of the surfactant. 

• Optimal concentration levels should be deter-
mined by running a ladder study. 

Surfȳnol 465 and 485 Surfactants
• Surfȳnol 465 and Surfȳnol 485 surfactants 

are soluble in pure water at levels greater 
than 1%. 

Summary
When used in your formulations, Surfȳnol 400 
series surfactants offer the following features 
and application benefits: 

Features

Rapid migration leading to low dynamic surface tension

Defoaming/deairentraining nature in some systems (Surfȳnol 420 and 440 
surfactants)

Low-foaming nature

FDA compliance

Stable in high electrolyte and brine systems

Application Benefits

Enhance flow and leveling

Provide coverage over low-energy and/or contaminated substrates

Enhance rapid penetration of absorbent substrates

Wet and prevent smut formation in metalworking lubricants

Deairentrain concrete and oil field cements

Impart mechanical and freeze/thaw stability in latex emulsions as well as 
narrow particle size distribution

Surfȳnol 440 surfactant provides rewettability of coated stock in paper 
coatings

Surfȳnol 465 and 485 surfactants help prevent surface defects in latex-
dipped products

area to be 
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tell me more
www.airproducts.com/surfynol
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The information contained herein is offered 
without charge for use by technically qualified 
personnel at their discretion and risk. All state-
ments, technical information and recommenda-
tions contained herein are based on tests and 
data which we believe to be reliable, but the 
accuracy or completeness thereof is not guaran-
teed and no warranty of any kind is made with 
respect thereto.


