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1. Abstract

As of 2017 the Environmental Protection Agency (EPA) has mandated new regulations on the composition of fuel,
scaling down the maximum allowable sulfur content to 10 parts per million (ppm). As a result, this promotes cleaner
emissions from passenger vehicles and trucks in the United States. The ASTM D7220: “Standard Test Method for Sulfur
In Automotive, Heating, and Jet Fuels by Monochromatic Energy Dispersive X-ray Fluorescence Spectrometry,” can be
used to check if fuels meet the regulations rolled out by the EPA. The burden of oversight on monitoring the sulfur
content has been placed on global field refiners, and it is their incentive to be confident that the reported data to the
Is reliable and accurate.
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Specifications:
 X-ray Tube:
* Excitation:

* Detector:

50 W Pd-anode
Indirect with polarization
Silicon Drift Detector (SDD)

*  Analysis Time: 300 seconds
 Environment: Helium Purge
*  Film: Prolene

*  Sulfur Detection Limit: 0.54 ppm (3-sigma significance)

5. EDX3000 Test Using on Commercially Available Certified Gasoline Sample

5.1. Testing Standardes:

Under section §80.47 in the Code of Federal Regulations, it highlights the requirements of precision and accuracy needed
to be met by an instrument, under good lab practices, to accurately measure the absolute fuel parameter of gasoline sulfur:

 Asper80.47 13.b.1 - The agreement from a set of measurements performed on the same Instrument, or precision,
allows for a maximum standard deviation, s, to equal to at most: s < 1.5*r/2.77 for a minimum of 20 aliquots, or 20
tests, over 20 days, for a repeatability, r. For example: 10 ppm sulfur: s <1.75/2.77=0.95 ppm.

« Asper80.47 13.b.2 - The closeness between an experimentally obtained value and accepted reference value (ARV), or
accuracy, can meet either of the following requirements based on the commercially available gasoline’s sulfur content:
1) 80.47 13.b.2(1) - If the sulfur range is 1-10 ppm , for at least 10 tests the average of the results (AVG) of the sample
cannot differ from the ARV by more than 0.71 ppm; 2) 80.47 13.b.2(ii)- If the sulfur range is 10-20 ppm the average of
the results (AVG) of the sample cannot differ from the ARV of the standard by more than 1.00 ppm. For example:
|AVR-AVG|<1.0 ppm for the sulfur range of 10-20 ppm.

5.2. Purpose of Testing EDX3000:

To test the veracity of the claim that the Koehler EDX3000 can be used by a facility to meet EPA Tier 3 program
requirements. The results obtained from the EDX3000, following D7220 test method and good lab practices, testing a
commercially available certified gasoline sample will be used to see if it meets the criteria underlined by 40 CFR 80.584.

5.3. Calibration of EDX3000:

For Tier 3 gasoline it is recommended to calibrate with gasoline standards that match the gasoline matrix to be analyzed,;
In order to obtain the highest degree of accuracy.

5.3.1 Sample Preparation:

First, the user ensures that each sample is homogeneous and stable. Then the user simply shakes the sample gently, allows
the bubbles to settle, and fills an XRF sample cup with 4.0 grams of sample to ensure consistent sample depth. Prolene
film (or 4um polypropylene) is used for diesel and other similar fuels, and Etnom™ film is used for gasoline and aromatic
hydrocarbons. Cap and vent the cup, and make sure to check for leaks using lab tissue. The measurement should be made
iImmediately after preparing the sample.

(Etnom™ is a registered trade mark of Chemplex Industries.)
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or an ARV of 19.0 ppm of Sulfur, the results returned from the EDX3000 has a AVG of 18.6 ppm. Taking the absolute
value difference against an ARV of 19 ppm of Sulfur the difference returned is 0.4. This is less than the maximum
allowable difference of 1.0; or the AVG cannot deviate from the accepted reference value (AVR) by more than 1.0 ppm.
The verdict is the EDX3000 fulfills, or passes, the accuracy requirements as stipulated by section 80.47 13.b.2(ii) for a
sulfur range between 10-20 ppm.

6. Conclusion:

The results analyzed in the above portion support the claim that the EDX3000 is a sufficient tool to be used for EPA
testing for ultra-low sulfur gasoline and diesel fuels. Running the ASTM D7220 Test Method, with good lab practices, will
allow refiners, and/or other entities, to properly use the EDX3000 to yield results that meet the new EPA requirements.
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