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Wertificate of Analysis
Standard Reference Material 1657

Synthetic Refuse-Derived Fuel

Combustion Calorimetric Standard

This Standard Reference Material (SEM) consists of three components blended to resemble & sample of refuse-
derived fuel. The composition of the 3EM 1z epproamately 20 wit % microcrystalline cellulose, 15 wi 96 silica,
atad 5wt % alumine, All comporients have anominal patticle size of 50 micrometers. The atmounts of combustible
awd noncombustible components (ash) are representative of the everage components of muanicipel solid weste.
SRM 1657 ig intended for use as & standard for the calibration of combustion bomb caloritmeters that will be used
in characterizing refuse-derived fuels or other related fuels. The calorific velue, residual moisture, styd ash content
were determined by procedures recomended in stenderd ASTIW methods (see references). BRM 1657 is
provided in aunit of 100 g.

The quantity of heat evobred by combustion of & semple of this matenal in en oxygen bomb calorimeter and the dry
ash determined by ashing 1 & nosffle furnace are as follows:

HHV* (dry) 1387 + 025 Mlfkg (5063 + 107 Btu/lk)
HHV (dry, ash-free) 17.40 £ 0.30 MJ/kg (F481 +129 Btwlk)
Dry Ash 2034+ 054wt %"

Ywt% = mgfkg x 10

*HHV rHighet Heatitg Value) i & synomem for gross celorific walie and ig the energy relessed by combustion of a
it cpantity of refuse-derived fizel at constant wvolume or constant pressute in & suiteble calorimeter under
specified cornditions suchithet all water in the products is 1 the Lguid form.

The listed uncertairtties are two times the standard deviation for the avetage values, and include an allowance for
bottle-to-bottle varability.

The vabae for HHV (as-received) is 13.34 £ 0.22 MIfkg (3735 £ 95 Btu/lb) and the observed moisture in the
bottled material iz 3.7 wt %, Due to differing moistore conditions that mey exat in testing laboretoties, the values
HHV (as-teceived) snd moisture cottent are not cettified and are presented for information pumposes only.

The statistical analysis of the data was petformed by RC. Paule of the National Measurement Iahomtory.

This Cerfificate ks wnder gome editorial revision fo reflect program avd orgavizational changes at NIST and
af the Department of Commerce. No affempt was made fo reevaluate the cerfificate values or any feclwical
dafa presemfed on flas cerfificate.

The overall ditection end coordination of the technical messurements leading to certification were petformed
utader the supervision of ES. Domalski of the Chetiical Thermodymamics Division.

Gaithersturg, MD 20877 Thomas E. Gills, & cting Chief
May 14, 1903 Standard Beference Materials Program
(Revision of certificate dated 3-4-85)
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The technical snd support aspects invobved in the originel certification, and issuance of this SEM were coordinated
through the Standard Reference Materials Program by L. Kieffer. Rewvision of this cettificate was coordinatedd
through the Stendard Reference Lilatetials Program by J.C. Colbett.

Stahility: Because we believe the components of the SREM to be stable imndefinitely, no exhaustive stability
studies have heen made.

Preparation end measurements leading to certification were petformed ty JC. Colbert of the Chemdcel
Thetmodymatnics Division.

Use: Light shaling or riffling of the bottled material is suggested before withdrawing a test sample.
Suggested Procedures or Conditions

13 Duplicate one gram pellets should be pressed, one for the residial moisture end ash end the other for the
calorific value determination. Residusl moisture [1] end fumace ssh [2] may be determined from s single sample.
These values are necessary for the calculetion of HHV (dry, ash-free). [3]

2) The vohame of water placed in the homb should be one milliliter.

3 The sample should be bumed in a bomb of constant volume, filled with pure oxygen at & pressure of 30
atmospheres (3.04 MPa) measured at 25 °C. [4]

4y MWickel-chromium fuse wire (12 cm) with s heat of combustion ecuiralent to 5.86 MI/kg cen be used for
ignition. Fusewites composed of other substances can also beused.

5 The quantity of nitric acid produced in the combustion is determined by titretion with standerd alkeli. The
energy of decomposition of nitric acid mio mtrogen (gas) and weter (liquid) is 59 lg/mol.

Definitions of HHV Calculaied to Different Bases [5]

HHV (as-teceived) - the test dats calculated to the moisture condition of the sample ss it artived in the lshoratory
arwd before atry processing of conditionirg, (T this case, as-determined is equivalent to as-received.)

HHYV (dty) - the test dats caloulsted to atheoretical base of no moisture associated with the sample.

HHV (dty, ash free) - the test dete calculded to & theoretical base of no moistare or ash essociated with the
satmple.
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