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Standard Test Method for
Sulfur in Petroleum Products (High-Temperature-Method)by

High Temperature Combustion and IR Detection’

This standard is issued under the fixed designation D1552; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (¢) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the U.S. Department of Defense.

1. Seepe-Scope*

1.1 This test method covers three-proeeduresa procedure for the determination of total sulfur in petroleum products including
lubricating oils containing additives, and in additive concentrates. This test method is applicable to samples boiling above +#7°€

(—359—13-) 77 °C 350 °F and contalnlng amass fractlon of sulfur not less than %WMHWW%&MTW&&FQS—&S@
: ird-0.06 %. This procedure

uses IR detectlon followmg pyroly51s in a resistance furnace.

1.2 Petroleum coke containing up to 8 mass % sulfur can be analyzed.

Note 1—The D1552-08 (2014) version of this standard contained two other procedures using iodate titrations. Since these procedures are no longer
being used in the industry laboratories based on a survey of D02.SC 3 laboratories conducted in September 2014, they are being deleted. For earlier
information on the deleted procedures, D1552-08 (2014) may be perused.

1.3 The values stated in SI units are to be regarded as the standard. The values given in parentheses are for information only.

1.4 This standard does not purport to address all of the safety concerns, if any, associated with its use. It is the responsibility
of the user of this standard to establish appropriate safety and health practices and determine the applicability of regulatory
limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:*

D1193 Speciication for R W

D1266 Test Method for Sulfur in Petroleum Products (Lamp Method)

D4057 Practice for Manual Sampling of Petroleum and Petroleum Products

D6299 Practice for Applying Statistical Quality Assurance and Control Charting Techniques to Evaluate Analytical Measure-
ment System Performance

D6792 Practice for Quality System in Petroleum Products and Lubricants Testing Laboratories

3. Summary of Test Method

3.1 #R-Detection-System—The sample is weighed into a special ceramic boat which is then placed into a combustion furnace
at 137H€E+2566°F)1350 °C (2460 °F) in an oxygen atmosphere. Most sulfur present is combusted to SO, which is then measured

with an infrared detector after moisture and dust are removed by traps. A microprocessor calculates the mass percent sulfur from

! This test method is under the jurisdiction of ASTM Committee D02 on Petroleum Products, Liquid Fuels, and Lubricants and is the direct responsibility of Subcommittee
D02.03 on Elemental Analysis.

Current edition approved Fune—+5:-2644April 1, 2015. Published Futy264+4May 2015. Originally approved in 1958. Last previous edition approved in 26082014 as
B1+552D1552 — 08 (2014)°'-08:. DOL: +0-4526/D1+552-68R1+4E6+:10.1520/D1552-15.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM Standards
volume information, refer to the standard’s Document Summary page on the ASTM website.

*A Summary of Changes section appears at the end of this standard
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the sample weight, the integrated detector signal and a predetermined calibration factor. Both-the-sample-tdentification-number-and
mass—pereent-sulfur-are-thenprinted-out—The calibration factor is determined using standards approximating the material to be

analyzed.

4. Significance and Use

4.1 This test method provides a means of monitoring the sulfur level of various petroleum products and additives. This
knowledge can be used to predict performance, handling, or processing properties. In some cases the presence of sulfur compounds
is beneficial to the product and monitoring the depletion of sulfur can provide useful information. In other cases the presence of
sulfur compounds is detrimental to the processing or use of the product.

5. Apparatus

5.1 Resistance Type Furnace, capable of maintaining a temperature of at least 1350 °C (2460 °F).

5.2 &nﬁm@wﬁ—hﬁm—&wAbsorber

5.3 Combustion and IR Detection System, comprised of automatic balance, oxygen flow controls, drying tubes, combustion
furnace, infrared detector and microprocessor. The furnace shall be capable of maintaining a nominal operating temperature of

1—359—%(%469—9—1350 °C (2460 °F).

5.4 Sieve, 60-mesh(250-mm)-60 mesh (250 um).

6. Reagents and Materials

6.1 Purity of Reagents—Reagent grade chemicals shall be used in all tests. Unless otherwise indicated, it is intended that all
reagents shall conform to the specifications of the Committee on Analytical Reagents of the American Chemical Society, where
such specifications are available.® Other grades may be used, provided it is first ascertained that the reagent is of sufficiently high
purity to permit its use without lessening the accuracy of the determination.

3 Reagent Chemicals, American Chemical Society Specifications, American Chemical Society, Washington, DC. For Suggestions on the testing of reagents not listed by
the American Chemical Society, see Annual Standards for Laboratory Chemicals, BDH Ltd., Poole, Dorset, U.K., and the United States Pharmacopeia and National
Formulary, U.S. Pharmacopeial Convention, Inc. (USPC), Rockville, MD.
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6.2 Atundum-Combustion Promoter—Magnesium Oxide (Com-Aid) or Alundum (Al,O5)ot-). Magnestum-Oxide(Com=Atid)-

6.3 Anhydrone—(Magnesium Perchtorate)-Magnesium Perchlorate: Anhydrone. (Warning—In addition to other precautions,

handle magnesium perchlorate with care. Avoid contacting it with acid and organic materials. Reactions with fuel may be violent.)

6.4 Oxygen (Extra Dry)—The oxygen shall be at least 99.5 % pure and show no detectable sulfur by blank determination.
(Warning—Oxygen vigorously accelerates combustion.)

6.5 Phosphorus Pentoxide—(P,0s).

6.7 Vanadium Pentoxide, anhydrous, powdered V,Os.

6.8 Quality Control (QC) Samptets)—Sample(s), preferably are portions of one or more petroleum products that are stable and
representative of the samples of interest. These QC samples can be used to check the validity of the testing process and
performance of the instrument as described in Section +211.

7. Sampling

7.1 Take samples in accordance with the instructions in Practice D4057.

o0

. Preparation of Apparatus
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8.1 Resistance—Type Furnace—IR Detection—Assemble and adjust apparatus according to manufacturer’s instructions. Initialize

microprocessor, check power supplies, set oxygen pressure and flows and set furnace temperature to +37+2€2566°F)-1350 °C
(2460 °F).

8.1.1 Condition a fresh anhydrone scrubber with four coal samples when analyzing petroleum coke samples, or with four
petroleum product samples that are representative or typical of the sample types to be analyzed.
8.1.2 Calibrate the automatic balance according to manufacturer’s instructions.

9. Standardization
9.1 FordedateMethods—Determination of Standardization Factor:

as SO, of the sulfur originally present in the sample, it is necessary to determine a standardization factor. Proceed as described in
Sections 9 through 12, using an oil sample of similar type to the unknown sample and of accurately known sulfur content.*

particular type of sample to be analyzed (lubrlcatmg oil, petroleum coke residual fuel) as recommended by the manufacturer.

9.2 Quality Control—Run a suitable analytical quality control sample several times daily. When the observed value lies between
acceptable limits on a quality control chart, proceed with sample determinations.

| 9 1.1 Betﬁvnﬁmﬁon—qf—&mﬂm‘dtmfmﬁatmu—Because effects such as sample volatility can also affect the relative recovery

4 Residual fuel oil Standard Reference Materials may be obtained from the National Institute of Standards and Technology or other sources.
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