
PETROSTEP® VES-2
Acid Viscosifier

In some oilfield applications, it is beneficial to deliver hydrochloric acid in a thickened form. 
Viscosified acids can reduce fluid loss into the formation and improve suspension of solid particles. 
The addition of small amounts of Stepan Oilfield Solutions’ PETROSTEP VES-2 (1 – 3 wt%) can 
greatly increase the viscosity of hydrochloric acid (HCl), eliminating the need for solid diverting 
agents and promoting the formation of conductive channels to enhance oil and gas production. 



Figure 1 shows the effect of temperature on the viscosity of PETROSTEP VES-2 solutions in 15 wt% HCl, demonstrating that 
acid viscosities over 200 cps (at 100 s-1) can be achieved at temperatures up to 55°C.

FIGURE 1

FIGURE 2

In addition to reducing fluid loss into the formation, viscosified acid solutions formed with PETROSTEP VES-2 slow the 
dissolution of carbonate rock, limiting localized enlargement of the wellbore and allowing for more selective stimulation. 
Figure 2 shows the viscosity profile of a 2 wt% solution of PETROSTEP VES-2 in 20 wt% HCl as the acid reacts with calcium 
carbonate. As the acid concentration is depleted, the viscous gel breaks down to a low viscosity fluid without the need for a 
solvent flush — reducing the need for operator intervention and decreasing cost.

Influence of temperature on viscosity of PETROSTEP VES-2 in 15 wt% HCl
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Viscosity of 2 wt% PETROSTEP VES-2 in 20 wt% HCl as Acid Reacts with CaCO3, 20°C
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TYPICAL PROPERTIES
• pH (5% 1:1 IPA:Water):  9.8 

• Viscosity at 38°C, cps: 70

• Density at 38°C, g/mL:  0.89

• Flash Point (PMCC):  >93.9°C 

DIRECTIONS FOR USE
• Incorporate product into formulation and mix 

thoroughly; contact Stepan Oilfield Solutions for 
further guidance regarding specific applications

• Adjust pH of formulation to < 5

APPLICATIONS 
Viscosification of hydrochloric acid (15 – 28 wt%)

For more information about PETROSTEP VES-2 and other PETROSTEP products, email oilfield@stepan.com or call 713.955.8100.

At even higher acid strengths, PETROSTEP VES-2 solutions become self-diverting, as shown in Figure 3. Solutions of 
PETROSTEP VES-2 in 28 wt% HCl have initial low viscosity in live acid that quickly builds upon reaction with carbonate 
minerals. The viscosified fluid blocks the inflow of fresh acid into high permeability zones and diverts incoming acid to less 
permeable or more damaged zones, providing more even stimulation across the treatment interval.

FIGURE 3
Viscosity of 2 wt% PETROSTEP VES-2 in 28 wt% HCl as Acid Reacts with CaCO3, 20°C
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2901 W Sam Houston Parkway N, Suite E-350, Houston, TX  77043     713.955.8100

PETROSTEP IS A REGISTERED TRADEMARK OF STEPAN COMPANY. The information contained herein is based on the manufacturer’s own study and the works of others and is subject to change without prior notice.  The information 
is not intended to be all-inclusive, including as to the manner and conditions of use, handling, storage or disposal or other factors that may involve additional legal, environmental, safety or performance considerations.  Nothing 
contained herein grants or extends a license, express or implied, in connection with any patents issued or pending of the manufacturer or others, or shall be construed as a recommendation to infringe any patents. STEPAN 
COMPANY MAKES NO  PRODUCT WARRANTY OF MERCHANTABILITY OR OF FITNESS FOR A PARTICULAR USE, EXPRESS OR IMPLIED, AND NO OTHER WARRANTY OR GUARANTY, EXPRESS OR IMPLIED, IS MADE, INCLUDING AS TO 
INFORMATION REGARDING PERFORMANCE, SAFETY, SUITABILITY, STABILITY, ACCURACY, COMPLETENESS, OR ADEQUACY. Stepan Company (and its employees, subsidiaries and affiliates) shall not be liable (regardless of fault) 
to the vendee, its employees, or any other party for any direct, indirect, special or consequential damages arising out of or in connection with the accuracy, completeness, adequacy, furnishing, use, or reliance upon information 
provided herein. The vendee assumes and releases Stepan Company (and its employees, subsidiaries and affiliates) from all liability, whether in tort, contract or otherwise to the fullest extent possible under the relevant law.  
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