
SURFACTANT  
ACID RETARDER

Create Greater Wormhole Complexity with Controlled Acid Reaction

Background 
In oilfield operations, acidizing is a crucial technique used to enhance oil and 
gas flow by dissolving carbonate formations like limestone and dolomite. In 
low permeability, high temperature reservoirs, efficient stimulation is governed 
by reaction kinetics versus placement time for the treatment solution. 
Hydrochloric acid (HCl) is the primary agent used for this process, but it 
reacts too quickly, and gets consumed in the near wellbore area, limiting its 
ability to penetrate deeper into the reservoir. This premature acid spending 
can reduce the effectiveness of the treatment, preventing optimal well 
stimulation and leaving untapped potential within the formation. 

To maximize efficiency, a controlled acid reaction is essential—allowing 
deeper acid penetration before spending occurs, improving reservoir 
connectivity, and enhancing overall production.

Why Choose PETROSTEP® SAR-1?
PETROSTEP® SAR-1 stands out from conventional acid retardation systems 
due to its superior performance, cost-effectiveness, and enhanced ESG 
profile compared to emulsified acid systems based on hazardous solvents. 
Unlike polymer or viscoelastic surfactant-based gelled acids, PETROSTEP® 
SAR-1 provides consistent acid retardation without the risk of unbroken  
gel or polymer residue.

•	 Safer Handling: Aqueous-based formulation eliminates the need for 
flammable solvents, reducing operational hazards.

•	 Enhanced Wormhole Generation: The delayed acid reaction allows  
for deeper acid penetration before spending.

•	 Cost-Effective Performance: Product loading can be adjusted to 
optimize carbonate dissolution time, maximizing efficiency while 
minimizing over-treatment.

•	 Compatibility & Stability: Stable in concentrated HCl (7%- 28%),  
and compatible with standard acidizing additives.

Improves well stimulation efficiency by enabling 
deeper acid penetration prior to acid spending.

Reduces formation damage risk compared to 
polymer-based retardation methods.

ESG-friendly alternative to solvent-based 
emulsified acids.

Single-phase aqueous formulation simplifies 
handling and logistics.
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KEY BENEFITS
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Stepan Oilfield Solutions
2901 W Sam Houston Pkwy N, Suite E 350  
Houston, TX 77043

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. © Stepan Company, 10/2025

For more information about PETROSTEP SAR-1 and other PETROSTEP products,  
email oilfield@stepan.com or call 713.955.8100.

TYPICAL PROPERTIES

Appearance	 Clear liquid

Freezing Point, °F (°C)	 < 41 (< 5)

Flash Point, PMCC, °F (°C)	 > 201 (> 93.9)

Density, lb/gal (g/mL)	 8.5 (1.01)

Typical pH Range	 ~ 6 (as is)

Applications

•	 Carbonate acidizing with 15–28% HCl formulations.

•	 Suitable for batch and continuous acidizing operations in  
oilfield applications.

•	 Works in high-temperature and low-temperature environments,  
offering consistent retardation performance.

Performance Testing & Validation
PETROSTEP® SAR-1 has been tested against competitive acid retarders in 
a controlled reaction study using 15% HCl and carbonate rock. The results 
below demonstrate its effectiveness in slowing acid reactivity, allowing for 
prolonged acid action in the formation.

Safety Precautions: Refer to safety data sheets (SDS) for handling, transport, environmental information, and first aid.

Testing shows that above 10 gpt*, increasing PETROSTEP® SAR-1 loading 
results in an approximately linear increase in acid retardation, providing 
tunable acid consumption rates for various well temperatures and  
acid strengths.

TIME TO DISSOLVE KNOWN MASS OF MARBLE IN 15% HCI 
AT 70 AND 176ºF (21 AND 80ºC)
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EFFECT OF PETROSTEP SAR-1 LOADING ON  
MARBLE DISSOLUTION TIME
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PETROSTEP SAR-1 Loading (gpt)

*GPT = gallons per 1,000 gallons


