
Petroleum & Petrochemicals
Water and Wastewater Treatment

At Linde, we are making our planet more productive. Whether it is by providing industrial gases that are 
used in the refining and processing of fossil fuels or technologies that allow facilities to reliably 
meet their wastewater treatment requirements, Linde is helping companies be more productive.

Petroleum and petrochemical wastewater facilities generate about 10-100 gals of wastewater/
barrel of crude oil treated. Petroleum and petrochemical wastewater facilities are faced with a 
number of challenges in their operations, which could include:

Background & 
Challenge

Challenge: Refinery and petrochemical wastewaters contain a variety of compounds such as fats, 
oils & grease, phenolics and other organic materials. Cheaper crude oil sources often tend to 
be associated with higher organic wastewater loads. The wide variety of crude oil sources from 
which refinery petrochemicals can be made can lead to substantial variations in the wastewater 
characteristics. 

Linde Approach: Linde’s high-purity oxygen systems enable wastewater facilities to treat a 
higher organic load for the same power input double or more, compared to what can be treated 
by a conventional air-based system. With our efficient and proven oxygenation systems, mixing 
and oxygen transfer is decoupled. Providing enough oxygen to meet an increased organic load is 
as simple as turning up an oxygen supply valve to feed more oxygen to the wastewater process.

High strength 
organic loads

Challenge: Refinery wastewaters can contain substantial amounts of volatile 
organic compounds. Often the wastewater facilities are subject not only to 
water regulations, but also to air pollution limits – mostly centered around 
the control of hazardous air pollutions such as benzene, toluene, sulfur com-
pounds, and other hazardous air pollutants (HAPs).

Odors and VOC 
emissions
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Linde Approach: Odor results from the stripping of odorous compounds such as mercaptans from 
wastewater treatment systems, or the generation of hydrogen sulfide due to the lack of suffi-
cient levels of oxygen. Similarly, volatile organic compounds are associated with the stripping of 
volatiles such as benzene, toluene, phenolics and other compounds from the wastewater. Conven-
tional aeration systems result in as much as 400,000 – 600,000 ft3 of off gas per million gallons of 
treated wastewater. In contrast, treatment with Linde’s high purity oxygen systems generate only 
about 3,000 –20,000 ft3 of off gas per million gallons of treated wastewater. These significantly 
reduced vent gas volumes have led to as much as 95% reduction in volatile emissions. We have 
enabled some of our clients to completely eliminate the use of covered wastewater basins and 
reduce or eliminate the need for treatment of the off gases. 

Odors and VOC 
emissions (con't)

Challenge: Petroleum and petrochemical operations often result in the generation of significant 
amounts of spent caustic liquors from processes such as the scrubbing of cracked gas with sodium 
hydroxide. Spent caustic is also generated from the extraction and treatment of acidic impurities such 
as hydrogen sulfide and organic acids. Spent caustic streams are also significant sources of odor.

Linde Approach: Linde’s high-purity oxygen aeration systems can enable refinery wastewater 
treatment facilities to dispose of spent caustic in the biological process. This eliminates or signifi-
cantly reduces the need for complex high temperature and pressure oxidation alternatives that are 
currently used today.

Spent caustic treatment

Challenge: Process water, wastewater influent and wastewater effluent, often require pH control, 
however the use of strong acids may pose safety risks. These risks are associated with storage, 
handling, corrosion and the possibility of overshooting. When a strong acid is added to reduce pH, a 
slight excess of the acid can make the treated water pH drop far below 7, which will cause hydro-
gen sulfide (H2S) and other toxic gases to be released.

Linde Approach: Linde’s CO2 application for pH control allows facilities to effectively neutralize alkali 
wastewaters. Handling CO2 is easier and less hazardous than the handling requirements of mineral 
acids. Carbon dioxide does not require spill protection or corrosion resistant piping. Carbon dioxide 
also eliminates the possibility of over treating because CO2 – water equilibrium conditions ensure 
that pH levels do not drop and reduce or eliminate the need for treatment of the off gases. 

pH Reduction 
with CO2

Challenge: Refinery wastewater systems are often limited in their ability to be expanded. Hence, 
as production capacities change, refinery wastewater systems are expected to try to do more 
treatment with the minimal footprint that is available.

Linde Approach: While most conventional aeration systems can handle organic loads that are 
equivalent to about 20-80 grams O2/m3/hr, our oxygenation systems will allow facilities to         
effectively treat up to 400 grams O2/m3/hr in the same footprint.

Minimal treatment 
footprint

→ Whether your wastewater treatment system is an extensive aerated lagoon, or a compact waste-
water process, our technology offerings can provide you with effective and reliable treatment.

→  Linde’s tested and proven wastewater offerings have been deployed in petroleum and petrochemi-
cal wastewater operations

→  Call us today to discuss your particular wastewater treatment process needs, and let us help you 
improve your productivity.

Conclusion
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