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British Standard Methods of test for
Petroleum and its products

Part 218. Calculation of cetane index of diesel fuels
(Identical with IP 218/81)

Méthodes d’'essai pour le pétrole et les produits pétroliers
Partie 218. Calcul de I'indice de cétane des combustibles diesel

Prafmethoden fir Erdél und Erdélprodukte
Teil 218. Berechnung der Cetanzahl von Dieselkraftstoffen

Foreword

BS 2000 comprises a series of test methods for petroleum and its products that have been published previously by the
Institute of Petroleum (IP) and have been accorded the status of British Standards. Each method should be read in
conjunction with BS 2000 : Part 0 ‘General introduction’, which gives details of the BSI/IP agreement for publication of
the series, lists more than 50 methods scheduled to be published in this way in 1982, and provides general information on
safety precautions, sampling and other matters.

The numbering of the other Parts follows that of the corresponding methods published in ‘IP Standards for petroleum and
its products, Part 1 Methods for analysis and testing’. BS 2000 : Part 218 is thus identical with IP 218/81. IP 218/67 was
previously published in AS format as BS 4701* which has now been re-numbered and issued in the BS 2000 series. It is
intended to issue further revisions when necessary in line with changes that may be made in subsequent editions of the IP
method.

NOTE. The titles of the standards publications referred to in this Part of this British Standard are listed on the outside back cover.

* Now withdrawn.
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BS 2000: Part 218: 1982

Method (identical with IP 218/81)

SCOPE

1. (@) The Calculated Cetane Index formula represents a means for directly
estimating the cetane number of distillate fuels from API gravity and mid-boiling
point. The index value, as computed from the formula, is termed the Calculated
Cetane Index.!

(b) The Calculated Cetane Index is not an optional method for expressing
cetane number. It is a supplementary tool for predicting cetane number with
considerable accuracy when used with due regard for its limitations.

(¢) The Calculated Cetane Index is a useful tool for estimating cetane number
where a test engine is not available for determining this property. It may be
conveniently employed for approximating cetane number where the quantity of
sample is too small for an engine rating. In cases where cetane number of a fuel has
been initially established, the index is useful as a cetane number check on
subsequent samples of that fuel, provided its source and mode of manufacture
remain unchanged.

(d) The Calculated Cetane Index formula is particularly applicable to straight-
run fuels, catalytically-cracked stocks, and blends of the two.

FORMULA FOR CALCULATED CETANE INDEX
2. (a) The Calculated Cetane Index is determined from the following formula: NOTE to 2 (a). BS 2000 : Part 123 is

identical with IP 123.
Calculated Cetane Index = 0.49083 + 1.06577 (x) — 0.0010552 (x)* where:

x =97.833 (log mid-boiling point, deg F)> + 2.2088 (API) (log mid-boiling
point, deg F) + 0.01247 (API)? — 423.51 (log mid-boiling point, deg F) —
4.7808 (API) + 419.59;

API = API gravity, and mid-boiling point
= temperature in deg F for 50% recovered at a barometric pressure of
760 mm of mercury, when determined by Method ASTM D86-IP 123,
Test for Distillation of Petroleum Products, and corrected to standard
barometric conditions.

(b) Calculated Cetane Index values for distillate fuels may be conveniently
determined by means of the alignment chart in Fig. 1, rather than by direct
application of the formula. The method of using this chart is indicated by the
illustrative example thereon.

LIMITATIONS OF FORMULA
3. The Calculated Cetane Index formula possesses certain inherent limitations
which must be recognized in its application. These are:

(a) It is not applicable to fuels containing additives for raising cetane number.

(b) It is not applicable to pure hydrocarbons, synthetic fuels, alkylates, or coal-
tar products.

(c) Substantial inaccuracies in correlation may occur if used for crude oils,
residuals, or products having a volatility of below 500°F (260°C) end point.

PRECISION

4. (a) Correlation of index values with cetane number is dependent to a great
extent upon the accuracy of determination of both API gravity and mid-boiling
point. A difference of 2°F (1°C) in the mid-boiling point represents a difference
of approximately 0.4 in index value.

(b) Within the range of 30 to 60 cetane number, the expected correlation of the
Calculated Cetane Index with the cetane number will be somewhat less than +2
cetane numbers for 75% of the distillate fuels evaluated. Errors in correlation may
be greater for fuels whose cetane numbers are outside this range. Correlation is
best for straight-run and catalytically-cracked distillates and blends of the two,
and least satisfactory for blends containing substantial proportions of thermally
cracked stocks.

'A method of calculating cetane index was developed by the Diesel Fuels Division, Co-ordinating
Fuel and Equipment Research Committee of the Co-ordinating Research Council. See H. D.

Young, ‘Methods for Estimating Cetane Number,” Proceedings, Am. Petroleum Inst., Vol. 30 M Documents

[11I] (1950). This method was revised in 1960 by Research Division I of Committee D-2 to

conform to the revised Method D613. Document Sharing Hub
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