
Technical Bulletin SPECIALTY POLYMERS

Formulating with Fomblin® HC/P2-1000
A Perfluoropolyether Phosphate for a Variety of Applications

The phosphate group modification is strong enough  
to pull a perfluoropolyether moiety into water, maintaining 
a gentle disposition towards the skin (and the hair), even at  
a very low pH.

Reminders for the Formulator
Main Features and Performances
• Insolubility in water and oils

• High solubility in polar solvents (alcohols, glycols, etc.)

• Solubility in water by partial neutralization

• Oil repellency

• Water repellency in acidic compositions

• Antimicrobial activity

• Surface modifier

• O/W emulsifier

• Foaming agent

Formulating Routes
• Water solubilization by partial neutralization

• Solubilization in polar solvents

Claims and Benefits
• Skin protectant against oil soluble irritants

• Anti-irritant in combination with AHAs

• Acidity agent without irritation

• Skin feel improvement (antisticking agent)

• Hair conditioner (anti-rebound activity)

• O/W repellency-imparting agent  
to powders and pigments

• Anti-transfer agent (kiss-proof lipsticks)

• Emulsifier/preservative-free systems

• Water resistant compositions

• Non-animal origin 

Main Technical Forms
• Hydro alcoholic solutions

• Acidic xanthan gum gels with solvents

• Carbomer gels with/without solvents

• Acidic emulsions with solvents

• Superfluid emulsions

• Powder systems based on coated pigments

Water Solubilization by Partial  
Neutralization
Fomblin® HC/P2-1000 can be solubilized by partial 
neutralization with sodium hydroxide (or another base) 
of its dispersions in water (preferably hot). From these 
aqueous solutions, hydrogels and O/W emulsions are 
prepared.

Solubilization in Polar Solvents
Concentrated solutions (20 – 40 %) in volatile solvents 
(e.g. ethanol or isopropanol) and non-volatile solvents 
(e.g. glycols) are a way to use Fomblin® HC/P2-1000 in 
the coating of pigments and mineral powders, and in the 
formulation of liquid and solid detergents, respectively. 
Besides, and more importantly for the formulator, these 
solutions can be diluted with water down to 0.1 – 5.0 %, 
without separation, resulting therefore a general way for 
formulating aqueous compositions (with/without oils). 
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Superfluid O/W emulsions containing Fomblin® HC/P2-1000

Ingredient Superfluid O/W Emulsion1 [%] Superfluid O/W Emulsion1 [%]

A) Ethylhexyl palmitate 5.0 – 10.0 –

High density emollients2 – 10.0 – 20.0

Oil soluble actives3 qs qs

B) Fomblin® HC/P2-1000 0.1 – 0.2 0.5 – 1.0

Sodium hydroxide 0.005 – 0.010 0.025 – 0.05

Water 2.0 – 4.0 10.0 – 20.0

C) Water soluble ingredients4 qs qs

Water to 100.00 100.00

pH 5 – 6.5 5 – 6.5

Viscosity, 22 °C (mPa·s) < 10 < 10

1  Because of the creaming, a modest shaking before use should be accepted (alternatively, a higher density emollient should be used).
2  Ethylhexyl palmitate can be advantageously replaced by heavier emollients (vegetable oils, triglycerides, or other esters of polyols) or, 

partially, by cyclomethicone (pentamer), considering that an increase of the oil phase density helps to avoid the creaming.
3  The most suitable actives are those ones advantaged by a water resistant composition, such as skin protectants.
4 For example, glycerine.

Water Solubilization by Partial  
Neutralization
Superfluid Emulsions  
(besides Hydrogels and Detergents, etc.)
Water solutions of Fomblin® HC/P2-1000 are obtained 
by partial neutralization. These solutions can be used for 
preparing aqueous compositions (hydrogels, detergents, 
etc.) and superfluid O/W emulsions.

To avoid a pH shock, the careful addition of sodium 
hydroxide (4 – 6 g) to Fomblin® HC/P2-1000 (100 g), 
dispersed under mixing at 5 % in hot water, yields 
transparent solutions with pH around 5.0 – 6.5. These 
solutions can be further diluted with water, without 
separation, to have the convenient Fomblin® HC/P2-1000 
concentration for preparing superfluid O/W emulsions (see 
the technical sheet on “Superfluid emulsions”), and other 
water-based compositions.

Procedure

• Prepare A by solubilizing the actives in the hot oily 
phase

• Prepare B by solubilizing Fomblin® HC/P2-1000 in hot 
water with sodium hydroxide

• Prepare C by solubilizing the ingredients in water, then 
add B to C

• Heat A to 75 – 80 °C, and B+C to 85 – 90 °C; then add A 
to B+C under stirring at the highest speed

• Continue stirring for 30 minutes, while cooling down to 
room temperature
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Hydrogels containing Fomblin® HC/P2-1000

Ingredient Xanthan Gum Gels (Base) [%] Carbomer Gels (Base) [%]

A) Fomblin® HC/P2-1000 0.5 – 2.0 0.5 – 2.0

Ethanol1 1.0 – 30.0 1.0 – 30.0

Water 0.5 – 4.0 0.5 – 4.0

B) Water to 100.0 to 100.0

C) Water soluble actives2 qs qs

D) Xanthan gum 1.0 – 2.0 –

Carbomer – 0.2 – 0.4

E) Sodium hydroxide qs qs

pH 3.0 – 5.5 5.0 – 6.5

1  Ethanol can be replaced by a corresponding quantity of isopropanol or, more generally, by the convenient quantity of any suitable 
polar solvent, possibly in a way to acheive self-preserving properties (see the technical sheet on the “Antimicrobial activity of Fomblin® 
HC/P2-1000”).

2  Some actives require for their stability an acidic environment, obtained without irritation, while others (e.g. AHAs-alphahydroxy 
acids) can be used at lower pH (therefore with improved efficacy) due to the anti-irritant properties of Fomblin® HC/P2-1000 (see the 
technical sheet on the “Anti-irritant activity of Fomblin® HC/P2-1000”).

Solubilization in Polar Solvents
Acidic and Neutral Hydrogels
Concentrated and diluted solutions of Fomblin® HC/
P2-1000 in polar solvent/water systems can be used for 
preparing acidic and neutral hydrogels, detergents, and 
other aqueous compositions.

The solubility in alcohols (ethanol and isopropanol), 
glycols (from propylene glycol to pentylene or hexylene 
glycol), ether-glycols, and other polar solvents is such that 
concentrated solutions (up to 40 – 50 %) can be prepared 
for formulating Fomblin® HC/P2-1000. To improve the 
quality of these solutions, it is generally advantageous to 
add slowly small amounts of hot water under mixing. This 

addition improves the transparency (in the case of alcohols), 
increases the viscosity (in the case of propylene glycol), 
helps to complete solubilization (in the case of pentylene 
glycol, acetone and other solvents), and facilitates further 
dilution with other water-based components, or with 
water itself at room temperature. In this way, transparent 
premixes, containing Fomblin® HC/P2-1000, a solvent, and 
water, in the approximate 1:1:1 ratio, are obtained.

Diluted solutions of Fomblin® HC/P2-1000 (down to 
0.1 – 5.0 %) can be prepared, without separation, by further 
gradual addition of water, while mixing. These solutions 
maintain a low pH (in the 2.5 – 3.5 range), due to the strong 
acidity of unneutralized Fomblin® HC/P2-1000.

Procedure

• Prepare A by solubilizing Fomblin® HC/P2-1000 in 
ethanol and addition of a small quantity of hot water

• Then add B to A, gradually while mixing, and C to A+B

• Add D to A+B+C, under gently mixing, and adjust the 
pH with sodium hydroxide (or another base)



Safety Data Sheets (SDS) are available by emailing us or contacting your sales representative. Always consult the appropriate SDS before using 
any of our products. Neither Solvay Specialty Polymers nor any of its affiliates makes any warranty, express or implied, including merchantability 
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Acidic O/W emulsions containing Fomblin® HC/P2-1000

Ingredient
Acidic O/W Emulsion

with Ethanol [%] 
Acidic O/W Emulsion

with Pentylene Glycol [%]

A) Ethylhexyl palmitate1 5.0 – 10.0 5.0 – 10.0

B) Fomblin® HC/P2-1000 0.1 – 1.0 0.1 – 1.0

Ethanol2 0.1 – 1.0 –

Pentylene glycol – 0.1 – 5.0

Water 0.1 – 1.0 0.1 – 1.0

C) Water to 100.0 to 100.0

D) Water soluble actives qs qs

E) Thickener qs qs

pH 3.0 – 4.0 5.0 – 6.5

1  Ethylhexylpalmitate can be replaced by other polar emollients (e.g. monoesters or triglycerides or vegetable oils) or, partially, by 
cyclomethicone.

2  Ethanol and pentylene glycol can be replaced by another solvent, volatile or non-volatile, respectively.

Solubilization in Polar Solvents
Acidic O/W Emulsions With Various Viscosity
Fomblin® HC/P2-1000 maintains its emulsifying activity in 
acidic conditions. Therefore, it can be used for preparing 
O/W emulsions through solubilization in a polar solvent.

Diluted solutions of Fomblin® HC/P2-1000 (0.1 – 1.0 %) 
in solvent/water are effective in emulsifying relatively 
large quantity of oils (10 – 20 %). In this way, acidic 
O/W emulsions are prepared. These emulsions are 
characterized by a very low viscosity that can be adjusted 
to the requested value by a suitable thickener. 

Procedure

• Prepare B by solubilizing Fomblin® HC/P2-1000 in the 
solvent and addition of a small quantity of hot water

• Then add C to B, gradually while mixing, and D to B+C

• Heat A to 75 – 80 °C and B+C+D to 85 – 90 °C

• Then add A to B+C+D, under strong mixing

• Continue mixing for 30 minutes, then cool down to 
room temperature while mixing for 30 minutes

• Adjust the viscosity by a suitable thickener  
(such as xanthan gum)


