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Nattnnal ]nafitute of §tannarhn & C!Jecqnologn. 

Q.Tertificatc nf .Analusin 
Standard Reference Material 2225 

Temperature and Enthalpy of Fusion · · Mercury 

Standard Rcfrrcnoc Material (SRM) 222:5 ls in tended for use in cal ibrnting diffcren tial .scanning ca.lorime1.ers, di ff ere.1~i ~l 
lhennal alialyzers, and simil;ir in.Su-umenLS . This SRM ,consfalS a.f 2.5 gm of very high purity mercury. It is packaged in a 
vial with a sep!Urn througti which a sample of mercury may be withdrawn by a syringe. 

The certified values otthe fusion temperature ancl er11Jrnlpy nf fusion of SRM 2225 were de1.ermined by adiabatic calorirnclr)'. 
Th~ certlfied values are: 

Fusion Temperature (Kt F:ntha luv of Fusi on _(J/e} 

234.30 ± 0.(J:1 l J ,,l69 ± o.oos 

'The certified fus:ion temperature is the average or Q.he midpoints of the resulL~ of three sepani1e e,qu itibrium measuremeots. 
The unccr1ainty is expressed as the ran.ge of nucmalion of the rnmper.mi,e about me midpoirlt over an e;,;,tend~d period of ti me 
at the equilibrium ,condition. The certified emhalpy val ue is the average of 5 en1.h.alp,ic determi nations and the listed 
lll'ICertainty is ~ree ti rnes the st.amlilrd error of the measured value. Systematic error in 1-empe.ra1ure i.s wi t.bin I.he variability 
indicaced for temp¢1<1ture: I.he syscemauc eJTOr in enthalpy is estimated to be less than 0.0:)3 J/g. Demils of ci1e meas!J<eme.nt 
procedures for both the adiabatic and -di fferemial SC.tnning calorimetric measurements are reporred in me l.iterarure [1]. 

Th.e adiabatic calorimetric measurements w-ere performed by J.E. Callan.an ,of NIST ln chc labo.r,Hory or E. F. Westrum , Jr. a 
lne UniveJrsity of Michigan. 

Tttc diffmntial SC3nlling caLorimel:r)' mea.~uremems we.re made by K.M. Mc Dcnnott untltr the technical dire..: tion of J.E . 
Callanan, both of me NIST Engine.ering Science Div isio11. 

Siaci.silcal design and anal ysis of uie scaimi,1,c; ca lorimeJLric measurements were pr-ovided by D.F. V,ecchia of 1.he NIST 
Statistical Engineering Division. 

The 1.e,;.hnica.l ll.ntl suppon ~ts involv,cd in the preparation. ceniftcation and t!t~i:.uance of this Standard Reference Material 
were oootrlinaced Lhtough i:t1e Office o-f Suui~rd Referc:ncc atcrials by R.L. McKe:n:tie. 
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Stanley D. :Rasberry, Ch ief 
Office of S candatd Reference. Ma1erials 
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MMerial Sueeificntions; The mercury u.scd fo r SRM 22'25 is from the same stcxk as U1at for SRM 743, "Mercury, Triple 
Point on the lrueroalional Practical Temi>ermurc Scale (1968), -38 .841 ¢C" (234.309 K) (21. 1lle mercury used for SRM 743 
i~ of exceptional purity, with lhe total or otller elemems estimated lO be less than 20 parts per billion (ng/g) by emission 
spec.trograpllic analysis. The fusion 1.emper.m1re. determ ined in this study by heating imo and om of tile melling rransitfo11 at 
O.ot K}min was 234.32 ± O.Q3 K where the uncertainty is expressed in terms of the range of values. 1'he melting point 
reported by Busey and Giauque. when con ene.d t0 the IPTS -68 scale, is 234.30 K; lhe enthalpy of fusion is reportoo to Ix: 
548.6 cal. deg:L mole·1 (11.44 J/g), whkh represents the average of u1ree values will1 a Stimdard deviation of" a single v.1iue of 
0.l [3]. 

AddLuonal Jnformation; The t.ernperatureaod emhalpy of fus ion were also measured by differe-n~ial scanning calorimetry {dsc) 
and lhe rcsufts are presented as noncertified s uppleme.n Lal information. These value.~ are pre.sen ted because, though they are 
not certified, they may be of o~ in Llie application of SRM 2225 for cal ibration of dsc measll!"Cm(..'Tits. 

Sixtce.n speeirnens of mercury with masses ranging from 13.9'83 t.O 67.971 mg were scaled in a nitrogen. ,u.mosphere ilnd 
.~canned at 2.5 K/min. The sam pies were prepared iii 1mcomcd aluminum pans. To verif>, th.al the mere UI)' ... ~.:rn not fomi ing 
an amalgam wi1h the pan, a sample of mercury was pfa:cd in ~ preweighed pan in an ambi.cnt atmo~pllere for several clays, 
then the mercury was removed and the pan reweighed . Thcr-e was no dctcc table in: rea.se in weigh! of tt1e Pilli . Samples have 
also 1.,-een rerun a number of 1imes and continue to give the same resn lt.S, indicating that the integrity of the sample i.s 
prcs,crvcd when prepared in nitrogen in 11ocoaceo aluminum pans. 

The fmio11 temperau1re obcained by dsc measurcrncnlS wa~ 234.34 ± 0.36 K. The u.nce11ainty is three times the standard error 
of !he averag-e value and inc ludes contributions to varial>ility from in~u,imeoui l fac1ors, op<:rating procedure, and effecl5 of 
remounti.ng the speeimens. The lCmpcraturc•of-fusion values we.re obtaiiied by t.he usual pr0<."Cdurcs and correction~ [4,5]. 

Enlllalpy-of-fusion measurements, also mac!e for lhe.~e sixteen specimens. all agreed within 0.1 J/g. Enlhalpy-of-fusion 
nlues obtained by cl,;c are not abso l ule measurernems an<l the values must t:,e correi::ted b>' ap]}fopriate c.."i.librntion or correcdon 
fact.Ors, [5). Tlie results in lhls CIISC could not be correc ted by IJ1e (1sual prOCedure using bracketing rnaterial.s d11e io the lack of 
sui table brackeli[lg matcria.l.s in lhis temperature range. The me,asuremc[lts do provide a good indication of lhe precision 
attainable, however. 1lle slandard dev iation of the results of the enthalpy-of-fusion measuremems about the mean was± 0.03 
J/g. This resuh demons1mtes lhm mercury may be measured by dsc with gocxl precision (rc.lativc ~t:mdard devia lion of 0.3%) 
and therefore may be used with confidence as a c:alibro.iit fo r subnmhiettt dsc m=urements using the ce.nified enthalpy value 
obtained by adiabatic catorim e1ty. 

1. Callanan, J.E., McDermott, K. 1'.l ., and Westrum , E.F., Jr. "Fusion of mercury. A new ,certifi ed stamlard for diITerenlia! 
scanning ca Jori metric os-e. • 1. Chem, Ther modymunic s, subm i lted for pu hlica LiOEl. 

2. Nm.ional Bure.au of S.mndards Certifica te fo r SRM 74 . Gai1.hc.rsburg, MD, .l\.prU 22, 1976. 
3. Busey, R.H.,ancl Giauque., W.F. "The heat capac ity of me rcury from 15 to 330 K .. TlleJ1'1'1odynamic properties oholic!, 

liquid and gas. He.,~ of fus ion and vaporization .· J. Amer. Chem. Soc., 75: 806-809, 1953. 
4. Caltaoan, J.E ., SulHvan, SA. and Vecchia, D.F. "S1.anc.!ards <lcvclopmcnt for differential scaimir1g calorimetry." 1. R~.r. 

Na,, [Jur Srd.s. (U.S.) 9l(J ): 123 -129: !98.6. 
5. Cal 1:inan. J.E. .. and Sullivan, S .A. "Deve lormcn t of swndard operntin g proced ures for diffcrcn tial scanning calorimeters.'' 

Rev. Sci. lilsrrum . 57(10}: 2584-2592, 1986 . 




