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Standard Reference Material 1973

n-Docosane Triple-Point Standard

[nternational Temperature Scale of 1990 (ITS-90)

This Standurd Reference Materiad (SRM) i intended 0 be ased 10 02 sz :h***m SIS Bons 42
thermometsr smaller than abont 4.5 cun in dlamster can be inseried in
sensor 15 such dhat by Immersion is adequate. SBM 1973 mnmw of ::.g:spmmmm*;. é)ﬂ gof &:%:,m:xm which is

rsthmated 10 be B9.94 D% % pare, sealed wndsr vecuum in a bososilicate glasy wibs mmatm,u, @ re-giran
t sermomessr well,  The m::fhts ¢ temperstere b oon the FTS90. s the tempersure olisioed for this material
during freezing experiments in which the inner-sheath technique was used.  The wmperatare of the frovee was
‘§:3¥(’t’; ined by the use of one o mors stable thersmistor thermometers which had been calit by comparison mm

Sramdard Phadinum Resistance Thermomerer (SPRTY, The SPRT had been calibrated on e }Mcm ol Practd
T»;‘m;“*w ure Seale of 1968 st the Nutiona! Institue of Standards and ”é*x’:@':}umlﬁsgy (NIET) and the wmperatures of
that eatibration converted 1o the ITS.90.

Cerntified Triple-Polot Tomperature: 43,879 + 00025 °C

The stated uncertainty (2e) of 00028 *C represenis *im total wncertainty auributed e calibration of the SPRT on
the IPTS-68 and converted to the ITS-90; calibration of the thermister thermometer against the SPRT, the
irreprodueibility of the feczing-poing wempersture of & given n-docosane cell; and the scatter of the freezing-poin
reenperature among &l of the nedocosans cells.

Bresoription of SRM 1973
Figure § is & cross-sectional drawing of the pedocosane trniple-point cell.
SRM 1973 was desigoed and developed by B.W. Mangam, The glass cells were fabricated in the MIST Sciemific

Insrument Shop by LR, Anderson, The n-docosene was parified, snd the colls were filed and sealed at Rensselner
Polvieehoic nsthute, Troy, NY, by Prof. MLE. Glicksman awd his students,

The technical measuwrements ading o cortification of SEM 1973 were performed by BOW. Mangum of e
Thermometry Group of the NIST Process Measuremenis Division,

The suppor apests imvolved b the issusnee of this SRM were coordinsted through the Swndard Referance
Magerials Program by L Colbort,

CGiaithersburg, MD 20889 Thomas B, Gilts, Chief
Moy 26, 1994 Srandard Reference Maerials Program

{over)



Instructions for Use: SRM 1973 shoukl be used as a calibrant in o semperature-regu Jared bath. A low vise
fuied with a low vapor pressure, €.2., 2 lght purihed mines e iyt i e thermometer well of the o
1o provide thenmal contact between the 'lv”:%zmn st e Lihe medoeosane., The smmg{wm“m ‘*?%Eiﬁ&lii"i
¥ mseried ino the ziw*nmewm W I of the gell so that it zests on the bottom of the well, The entire cell,
he thermomeser-well ¢ il Be Imersed i i the femperature-regiated envizonment (o
ath (‘izzrz*:;{ calibration of thermometers. 1 b is oot practiceble, o short section of
» caposed 1o the external envizonmant, A [empesatoe-regulated) Houid bk

SEM 2U73, bt some wvpe of z:::ﬁt“a‘tmr;at:wwmgniatm. epvironment is reguived.

i ol veguired tor proper wg@r:z‘:::ti:;m o

In preparing SEM 1973 for wse;

s

wersing the main part of t‘*v cell, fe., all of the oell exoom

i, el all of the n-docosane by comp vy
a Hould bath &t ebowt 75 *C. {Partial immersion e

the sthermometer-well exension
wreavage of the plass walls of the cell.

2. When e n-docosans bas completely melied, remove the coll from the bath, thesonghly mis the molen
mterial by inverting the cell several times. NOTE: Hold the main part of the cell, not the
thermometer-well extension, duving this exercise.

Lk

Bither of the two procedures (8 or (b, desuribed helow may be us sk b foem & solid sheah of nedocosane
:msm:iﬁ‘m tZEC‘i“lZ’iim“&”“* well, Use whichever method is most convenient; however, e sure that the sheath
formed is 2 nom ik,

{nd 2““"’!% the ermometer well oo the sap of the n-despsane with a light minezal off, Then insert 2 oo
metal (copper or aluminum) 1od into the thermometer well. A n-docosane sheath w!zsm it kmz*m wy form

ound :m thermamater woll within one o owo min, depending on the remperature of the metal red, The
rmi will warm quickly, and it should be romoved spprosimately every 15-20 5 and the other end (e, the
cold eraty inserted o speed the formation of the sheath,  This wning of the rod should cominue wodl e

4]
b

sheath appears 0 be 2 mim thick,

(I} Direet a jet of gas at poom emporature o golder into the bottom of the thermonter well 1o cause an
n-docosane sheah w form around the thermomeser well, Continue the jer of gas unei! the shoath appears
to be 2 mm thick.

After the 2 mm sheath has formed, Till the ro-entrant well with the same light mincral off that s wsed in
the o bath (37 2 oit bath is used), but st sbout 20 °C, and then place the cell in the wwmperaiure-regulae
oil bach, or other enviromment, that is regulated a2 o remperature of show 4350 -+ 0.10 =C on the [TS-90,
Insgrt the thermornster o be calibrated (pro-warmed to about 43,30 °C) o m well, A thin sheath of
st n-docossne that will have formed along the outer wall of the vell while the sheath zround the o
entrant well was boing formed, will grow inward toward the she er“:x previpusly Tormed around the
thermomensr well,

5. After abour 45 muin have lapsed since the thermometer wis placed in the re-antrant well, procesd with the
saliration of the thermometer,  With the bath tempmmmr seroat 43,30 °C, the freere ‘;ﬁ’kﬁ“}ﬁiu B a
duration of mere tay 9 B with the temperatare of the "platesy” constant to within 0.001 *C over that e,

¥ more than one thermomoter s o be calibrated during o froves, the second and bmer dermometers should be
warmesd 1o about 43,50 *C before inserting them into the re-entrant well of the cell,
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Flgure 1, Cross-sectional drawing of the n-docosane triple-point call,



