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Purity
moles X

99,.95%

99.99
99.99
99.99

99.99%

99.99

99.997

99,993

99,94

Natural
Brazilian
Quartz

% 3 Reference materials certified with respect to a particular physical property. @
(Units are given as reported by issuing Laboratory.) @
(a)
~
Chemical Name Certified Value >
(Identification #) and Accuracy Source Remarks ™
o]
2. CALORIMETRIC STANDARDS. A. Heat capacity m
a-Aluminum oxide (720) See Remarks I Enthalpy and heat capacity certified from M
273 to 2250K. )
Enthalpy accurate to %0.l percent heat capacity
from #0.01 percent at lowest temperature to
+0.3 percent at 1200K. See certificate for fuil
explanation of accuracy and Unwnwmwo:.
Heptane See Remarks These materials are not certified as NBS Stand-
Benzoic acid See Remarks ard Reference Materials, but are rmwm by the
a~Aluminum oxide See Remarks I Calorimetry Conference, and are available to
qualified usexs from E. J. Prosen at NBS.
Heat capacity data are reported by Ginnings
and Furukawa, J. Am. Chem. Soc. 15, 522(1953).
2. CALORIMETRIC STANDARDS. B. Heat of transition and fusion
Neopentane Ammm.q»o.uvoww.acwnw at B Purified by using a uwwsnwsn band type dis-
(140.4920.05)K -1 tillation tower of 3m haight and an adsorption |
(740.0t0.3)cal'mol ~ at column packed with molecular sieve. Q
Trip. Pt 256.75K
2. CALORIMETRIC STANDARDS. C. Energy of combustion
Benzoic acid Certified for each batch F Purity derived from temperature/enthalpy curves.
Benzoic acid Certified for each batch H Value certified by NPL, but samples prepared,
purified and sold by firms, e.g., BDH and
-1 Bureau of Analyzed Samples.
Benzoic acid (391) (26.43410.003)kJ*g I Value certified when burned under, or cor-
rected to the specific conditions described
-1 on the certificate.
2,2,4-Trimethylpentane 47.713 kJ*g “+0.02% 1 Value certified when burned under ot cor-

(217b)

2. CALORIMETRIC STANDARDS. D.

rected to the specific conditions described
on the certificate.

Solution calorimetry

2-Amino-2- (hydroxy- 245.7610.26 Jeg L

methyl) -1, 3~propan~ (with HC1)
ediol -1
[Tris (hydroxymethyl) 141.80%0.19 J-g
aminomethane] (724a) (with NaOH)
{(THAM or TRIS)

a-Quartz -1

-2362.2#1.1 J°g at
353.15k in 24.4 wt% HF

I

Certified as to purity and homogeneity. This
compound is intended to serve as a uniform
material for checking calorimeters in dif-
ferent laboratories. See certificate for
exact conditions.

See certificate for full details, also
M. V. Kilday and E. J. Prosen, NBS Tech.
Report 10 561(1971).
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4. DENSITY STANDARDS
(Confidencu level £9%)

99.95 Cyclohexane Ao.qqmmnwo.ooooowgm.oalwﬁmoonv
Unknown Kerosene (a) Ao.mpowmwo.ooooomv@.nsluAMOenv
Unknown Kerosene (b) Ao.mmwww»o.ooooomvm.nanuANOonv
97.5 Methylcyclohexane Ac.qqouquo.ooooomvo.os|uﬂmo°nv G Temperature flotation method ang pyknometric
>99.9 Toluene Ao.mmmmmwo.ooooomva.oanwANOnnv method. Density for these materials are given
99.5 2,2,4-Trimethylpentane Ao.mwwoano.ooooomvc.oanuANOenv also at 10, 30, 40, 50 and 60°C.
99.993 2,2,4-Trimethylpentane (0.69183%0.000002)g*cm ~(20°C) X Also certified for heat of combustion and
+0.003 (217b) refractive index and at 25 and 30°C.
99.72 n-Hexane mwo.qunc.oomxa.anw at 20°C Also certified at 25, 30, 35, 40 and 45°C.
99.75 Tsooctane uww.wuwmo.¢omwa.anu at 20°C Also certified at 25, 30, 35, 40, 45 and 50°C.
99.40 n-Octane qow.moquo.oomx@.anu at 20°C
97.20 n-Nonane qwq.mmm»o.oomwo.svw at 20°C [¢] Also certified at 25, 30, 35, 40, and 45°C.
99.80 Methylcyclohexane qmw.unw»o.oomxo.acu at 20°C
99.98 Cyclohexane qqm.mmu»o.oomxa.alu at 20°C
99.74 Toluene maa.qmw»o.oowxo.alw at 20°C
97.00 Transdecahydro- 869.62310.005kg 'm at 20°C

naphthalene

6. DIFFERENTIAL THERMAL ANALYSIS*

High~purity Potassium nitrate (758) Equilibrium value 127.7°C
Extrapolated onset 128°C

Peak 135°C
High-purity Indium(metal) (758) Equilibrium value 157°C
Extrapolated onset 154°C I
Peak 159°C s
High-purity Tin(metal) (758) Equilibrium value 231.9°C ™
Extrapolated onset 230°C
Peak 237°C
Commercial Potassium perchlorate Equilibrium value 299.5°C
grade (758) (759) Extrapolated onset 299°C
Peak 309°C L
Analysed Silver sulphate Equilibrium value-- The equilibrium value for the transitional
reagent (758) (759) Extrapolated onset 4.4°C temperature reported for this material is
Peak 433°C currently under review. A value of 430°C
Natural Silica (759) (760) Equilibrium value 573°C has been reparted.
quartz Extrapolated onset 571°C I
Peak 574°C
Analysed Potassium sulphate Equilibrium value 583°C
reagent (759) (760) Extrapolated onset 582°C
Peak 588°C
Analysed Potassium chromate Equilibrium value 665°C
reagent (759) (760} Extrapolated onset 665°C
Peak 673°C
Analysed Barium carbonate (760) Equilibrium value 810°C I The equilibrium value for the transitional
reagent Extrapolated onset 808°C temperature reported for this material is
) Peak 819°C currently under review. A value of 430°C
Analysed Strontium carbonate Equilibrium value 925°C has been reported.
reagent (760) Extrapolated onset 928°C
Peak 938°C

*Note: These Standard Reference Materials are certified and issued jointly by NBS-ICTA (The US National
Bureau of Standards and the International Confederation on Thermal Analysis). They are for use in
calibrating the temperature scale on differential thermal analysis and related thermoanalytical equip~
ment under the operating conditions, and are to be used only in the heating mode.
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99.95
99.99340,002

99.2
94.1
99.9
97.8

98.9
99.4
99.95

99.98
99.0
99.8
99.5
99.8
99.2

®OE

99.9+

2,2,4-Trimethylpentane

2,2,4-Trimethylpentane
(217b)

Methylecyclohexane
Cyclohexane
Toluene
1-Bromonaphthalene

Optical glass ‘'Crown'
Chlorobenzene
o-Netrotoluene

Trimethylpentane
Glass (1820)

20.

15. REFRACTIVE INDE

X STANDARDS

1.39139+0.00002 n, (20°C)
at 589,25nm and 20°C n =1

1.4238220.00003 ny (20°C)
1.42622¢0.00003 nb (20°C)
1.4967540.00003 n2 (20°C)
1.658010.0002 ny 120°C)

1.51840+0.00002 nj (20°C)

1.5245210.00003 ny (20°C)
1546200002 n, 120°C)
1.3913920.00003 n, (20°C)
At hydrogen C wwbw
(656.28nm), e.g., n =
1.4853210. 00001

THERMAL CONDUCTIVITY (W-m

G
39147 I

lw.zlwv

Platinum

Propyl alcohol
Isopropyl alcohol
Butyl alcchol

see Butyl alcohol
Isobutyl alcohol

Electrolytic Iron
(734)

Austenitic Stainless
Steel (735)

Platinum - 13%
Rhodium Alloy
(1402-09)
Oxidized Kanthal
(1420-28)
Oxidized Inconel
(1440-47)

(70.25 + 0.0075¢) 0.5
(0.1575 - 0.000230t) *0.5

(0.1395 -~ 0.000202t) *0.5
(0.1534 ~ 0.000211t) =*0.5
(0.1400 ~ 0.000203t) 0.5

{(0.1353 ~ 0.000166t) 10.5
A certified from 6-280K

A certified from 5-280K

21, THERMAL EMISSIVITY ¢

$
]
%
%
2
%

naooaan

—

95% confidence level.

Certified for 7 wavelengthse and at 20, 25,

and 30°C. Uncertainty of all values lass than
0.00002.

All at 99% confidence level.

At 95% confidence level.

99% confidence level.

n given for 13 different spectral source
wavelengths

Water (masst)

g°c<t<looec

10°C<t< 40°C--~0.05
10°C<t< 40°C---0.1
10°C<t< 55°C~-~0.1
10°C<t< 55°C~~~0.05
10°C<t< 55°C~-~0.05

See J. G, Hust, et al, J. Res. Nat. Bur.
Stand., 744, 673(1970).
same reference as above.

(Dimensionless)

Certified for ¢ at 800, 1100
and 1600K and wavelengths
1 to 36um.

Certified for ¢ at 800, 1
and 1300K from 1 to 1l5um.
Same as above.

. 1400 I
from

100, I

See W. N. Harxison, et al, Report AD426846
(1963), National Technical Information Sexvice.

Same reference ‘as above.

same raeference as abovae.
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Purity Chemical Name Certified Value
moles ¥ (Identification #) and Accuracy Source Remarks
99.99 Phenanthrene Freezing point (100 ovu a F Purity derived from temperature/enthalpy curves.
99.994 Silver metal Freezing point Ammw.muvov c Thermodynamic temperatures.
>99.9 Silver-copper eutectic Freezing point (779 nvv C Thermodynamic temperatures.
99,99 1.2.4,5-Tetrachloro- Freezing point (140 C) F Purity derived from temperature/enthalpy curvcs.
benzene "
99,99 Sodium Freezing point (97 OVU F Purity derived from temperature/enthalpy curvos.
99.999 Sulphur Boiling point (444 cyb C Thermodynamic temperatures.
99.999+ Tin (741) Freezing point (231.9681¢# I Primary fixed point on IPTS-68
0.0007 °C)?@ b
99.999 Tin metal Freezing point (231 C) C Thermodynamic temperatutes.
Tin (42f) mnmmnwbmvv0w=n {231.940¢ I International Temperature Scale(1968).
0.005 C)
99.999 Zinc metal Freezing point (419.58 C)& C Thermodynamic temperatures.
99.9999 Zinc (740} Freezing point (419.58 )@ I Fixed point on International Practical Temp-
erature Scale of 1968.
- Superconductive Cadmium - 0.515:0.0025K I Use of this device and discussion of how
thermometric fixed Zinc - 0.844+0.0015K prepared and certified, see NBS Spec. Publ.
point device (767) Aluminum~ 1.1746+0.002K 260~44(1972) .
Indium =~ 3.416*0.0015K
Lead - 7.201%0.0025K
Note: Temperature of the primary fixed points for calibration on the International Practical Temperature Scale of
1968 (IPTS-68) are indicated by the superscript a. Secondary reference points carry a nominal temperature
value for general information only, and are indicated by the superscript b. The temperature certified by
the standardizing laboratory appears only on the certificate provided with the sample.
24. VAPOUR PRESSURE STANDARD
99.9968 Neopentane 35.79320.017kN m Nﬁnmm.qmoxv E Purified by using a spinning band type distil-
lation tower of 3m height and an adsorption
column packed with molecular sieve.
99,999+ Gold (745) Certified for vapor I 1 atm = 101 325 N-'m-2
pressure over range 1300 Sea NBS Spec. Publ., 260-19(1970) for full
to 2100K. At 1338K (M.P.), discussion of data and uncertainties.
P = 2,.56x1078 atm
99,999+ Cadmium (746) Certified for vapor
pressure over range 350 to
594K. At 594K (M.P.), P = I See NBS Spec., Publ. 260-21(1971) for full
1.51 x 10~4 atm discussion of data and uncertainties.
99.999+ Silver (748) Certified for vapor

pressure over range 800 to

1600K at_1235K {(M.P.),
3.71x107% atm

P =

NETSU 3 (1)1976
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Purity Chemical Name Certified Value
moles & {Identification #) and Accuracy Sourxce Remarks
- THERMAL EXPANSION (EXPANSIVITY, (a) , K o)
- Borosilicate Glass Certified for expansion I See NBS Spec Publ. 303(1968)
(731) and expansivity from 80
to 680K. .
99.99 attk Copper Certified for expansion I See T. A. Hahn, J. Appl. Phye. 41, 5096(1970).
and expansivity from 20
to 800K.
99.8 Fused Silica Certified for expansion I
and expansivity from 80
to 1000K.
23. THERMOMETRIC FIXED POINTS |
99.999 Aluminum metal Freezing point (660 )P C &
Aluminum (44e) Freezing point (660.320. N.dv I International Temperature Scale(1968).
99,9+ Aluminum Oxide Melting point (205315° dv I IPTS-68, Pyrometric standard
(742)
- Benzene-Water Freezing point certified H Used in STPTC Test Method RLB 24-67 and
for each batch British Standard BS-135
99,99 Benzoic acid Freezing point (122 dwv
99.99 Benzophenone Freezing point (48 ¥) F Purity derived irom temperature/enthalpy curves.
99.99 Dimethyl terephthalate Freezing point (142 wwu
99,99 Biphenyl Freezing point (70 ¥) b
99.999 Cadmium metal Freezing point (321 ¥) c
99,999 Copper (45d) Freezing point (1084.8:0.5 nv I International Temperature Scale(1968).
99.998 Gold metal Freezing point (1061.43 )3 c
Lead (49e) mamQNFMQUvasn (327.493¢ I International Temperature Scale(1968).
0.005 )
99.99 Naphthalene Freezing point (80 *c)b b. F Purity derived from temperature/enthalpy curves.
99.996 Neopentane Transition point (-132°C) E Purified by using a spinning band type dis-
tillation tower of 3 m height and an ad-
Triple point (~-16 dv E sorption colunn packed with molecula: sieve.
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THE COUNTRIES REPORTING:

A. Australia I-Chome, Honmachi, Shibuya-ku
Commonwealth Scientific and Industrial Tokyo, 151 Japan
Research Organization F. Netherlands
National Measurement Laboratory Institute for Physical Chemistry TNO
University Grounds, City Road Utrechtseweg 48, P.O. Box 108
Chippendale, NSW 2008 Zeist, The Netherlands
B. Germany G. Poland
Bundesanstalt fiir Materialprufung Division of Physico-Chemical Metrology
Unter den Eichen 87, D-1 Berlin 45 National Board for Quality Control and
C.  Germany Measures
The Physikalische-Technische Bundesanstalt 2, Elektoralna Street, Warsaw, Poland
33 Braunschweig, Bundesalle 100 H. United Kingdom
Federal Republic of Germany National Physical Laboratory
D. Hungary Teddington, Middlesex, England
National Office of Measures I.  United States
Németodlgyi ut 37-39, sz. Office of Standard Reference Materials
Budapest XII, Hungary US Department of Commerce
E. Japan National Bureau of Standards
National Chemical Laboratory for Industry Washington, D.C. 20234, USA
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