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Patented product for the removal of 

NORM contamination equipment
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FQE® NORM-Clear™ is an exclusive water soluble product developed 
with selective extractants designed to completely remove NORM 
(Naturally occurring radioactive material) contamination from vessels, 
tanks or process pipework. It is applied as an additive at the end of 
decontamination procedures, and addresses highly radiotoxic isotopes 
that deposit. 

Many natural materials contain radioactive elements (radionuclides). 
The earth’s crust is radioactive. While the level of individual exposure 
is usually trivial, some circumstances arise wherein the concentration of 
primordial radionuclides reach a level regarding regulation. One of the 
main industries with an aqueous “Technologically Enhanced Naturally 
Occurring Radioactive Material”  TENORM problem is the petroleum 
industry.

Highly mineralized formation waters contain highly radiotoxic Radium 
isotopes RA 226 from Uranium 238 decay and RA 224 and RA 228 
from Thorium decay. All three radium isotopes appear in the water 
produced with oil and gas production. These toxic isotopes, amongst 
others, deposit on surface equipment (tubulars, vessels, pumps, valves, 
separators) as scale and sludge at concentrations of up to 15,000 Bq/g. 
Progeny of the Radium isotopes emit gamma radiation capable of 
penetrating the walls of these components and high energy photons 
can contribute to significant dose rate exposure on the outside surfaces 
when scale accumulates over several months.

FQE NORM-Clear has been developed with selective extractants 
designed for complexation of Ra2+. FQE NORM-Clear will preferentially 
form complexes with Ra2+ compared to the alkaline earth cations Na+, 
K+, Mg2+, Ca2+, Sr2+, and Ba2+, of which a significant excess exists. Of 
all the alkaline earth elements, Ra2+, is the most challenging.

 › Continued on next page

Product Data

Bulk density 9.98 lb/gallon

1196 kg/m3

Solubility Complete in 

Water

Flash point > 200°F (93°C)

Approximate storage life 1 year

TECHNICAL BULLETIN

Standard Package
55 US gallons (208 litre) closed head 
poly drum, tote bin, or bulk.
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Cleaning efficiency increased 

over 20 times, saving thousands 

of dollars in manpower and 

equipment charges

Dissolved the asphaltenes and 

removed all traces of LEL and H2
S

Minimal sludge deposits were 

left over after chemical cleaning

Results Achieved

Chemicals Utilized

CASE HISTORY

Rail Car Chemical Decontamination 

& Change of Service

LEL-V

A service company utilized FQE® Solvent-ME,  

FQE® Clean Road, and FQE® LEL-V for a rail car 

cleaning application at petroleum refinery located 

in Delaware. 

The refiner was looking to conduct a change of service on their rail cars from 

dark oil (crude oil) to clear fluid (ethanol) service. The cars needed to be fully de-

oiled to eliminate any possibility of cross contamination.  

Previously, the client had been cleaning the cars completely through mechanical 

means at a rate of around 1 car every 4-5 days and was looking for a more 

efficient alternative to meet their tight timelines.

As part of the initial decontamination process to remove the bulk of the crude 

oil, FQE Solvent-ME was vapour-phased injected with steam into the rail cars at 

a controlled rate until the effluent coming out of the bottoms drain was oil-free. 

To ensure that all the cars were truly de-oiled; down to the porous cavities in the 

steel surface, FQE Clean Road was subsequently injected into the rail cars as part 

of a final polish. 

 Improve efficiency and financial performance

LEL and H
2S reduced to 0

Process saved 12-24 hours of 
outage time; manpower entry with no delays

Significantly reduced mechanical 
cleaning costs and timelines by 
dissolving heavy sludge in the fractionator bottoms

Results Achieved

CASE HISTORY

Chemical Decontamination and 
Degassing of a Coker Fractionator

An oil refinery in Wyoming running heavy 

Canadian crude utilized FQE® Solvent-H, 

FQE® LEL-V, FQE® H
2S, and FQE® Pyrophoric for 

their turnaround operations and saved 1 day of 

outage time.
Previously, the client had utilized terpene-based type chemistries on the towers 

over a scheduled 12-hour period. Upon completion of the injection period, the 

client traditionally had issues with LEL and VOC levels that required additional 

steaming and this would end up delaying manpower entry an additional 12-24 

hours. Due to issues with prior applications, a new process was chosen; the FQE 

Chemicals method.
Prior to chemical application, it was confirmed that there was a lack of fluid 

communication at the bottom of the coker fractionator. This resulted in 

relocating the injection point and indicated that the fractionator was completely 

fouled at the bottom. It was confirmed that fouling was significantly higher than 

previous turnarounds.

Chemicals Utilized

LEL-V

Equipment Cleaned
» Coker Fractionator» Three Stripper Towers» Pentane Absorber
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A large Canadian oil sands operator utilized FQE® 
Solvent-H, FQE® LEL-V, and FQE® H

2
S to clean a 

large primary separation settler in record time.

The product in the vessel was made up of mostly solvent (C5/C6), and bitumen. 
The vessel had a top cylindrical section with an internal diameter of 15.2 meters, 
and a conical bottom section with a 60° angle. The settler was enclosed by a 
hemispherical roof to contain the vapors released from the froth and solvent 
mixture. The previous attempt by a competitor to clean the settler left LEL 
present due to the solvent that was trapped in the asphaltene buildup in the 
cone of the vessel.

FQE Solvent-H was applied first to dissolve and flush away heavy deposits at 
the bottom of the vessel. Afterward, FQE LEL-V and FQE H

2
S were applied to 

remove LEL and H
2
S respectively. The whole operation was done in record time 

with a minimum deposit residue at the bottom. 

50% reduction in down time

Dissolved the asphaltenes and 
removed all traces of LEL and H

2
S

Minimal sludge deposits were 
left over after chemical cleaning

Results Achieved

Chemicals Utilized

CASE HISTORY

Chemical Decontamination of a 
Primary Separation Settler
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Typical Separation Settler Diagram

LEL-V

Solvent-H

H2S

New exclusive chemical application 

options for the mitigation of radioactive 

scale in the oil and gas industry

WHITE PAPER

NORM Decontamination

New shock treatment application for heavy 

hydrocarbon fouled exchangers

WHITE PAPER

On-line / In-Service Exchanger Cleaning

Visit our website to access technical 
bulletins, white papers, videos and our 
extensive library of case histories.

Edmonton, Alberta
9304 – 39 Avenue Northwest 

Edmonton, AB T6E 5T9

 

+1 (403) 538-3050

Application
As a water-soluble product, FQE NORM-Clear can be applied as an 
additive at the termination of standard equipment decontamination 
procedures. It can be dosed into steam vapor allowing the condensate 
to coat the affected equipment surfaces or applied through an aqueous 
circulation. Concentrations of 0.5 - 1.0% in steam phase condensation 
or 1.0 - 2.0% in aqueous circulation is recommended. Expected 
higher levels of radio-toxic scaling will require additional product to 
address the descaling process. In circulation processes, application 
temperatures of 49 - 66°C (120 - 150°F) are recommended. 

Dilution
The dilution and rate of application will vary with the severity and nature 
of the hydrocarbon deposits present, but 1.5 to 5% in water is typical. 
Circulation rates should be as high as attainable, preferably a minimum 
of 500 gpm for small volume systems and a minimum of 1,000 gpm for 
towers and columns. For degassing applications, use 0.25 to 0.50% of 
steam flow.

Safety
FQE NORM-Clear is generally regarded as safe. It is not teratogenic or 
carcinogenic and is not mutagenic in animal studies. FQE NORM-Clear 
is readily biodegradable and should not cause problems in wastewater 
treatment plants when used as directed.


