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Temperature Measurement of Pd-C and Ru-C Cells at NIM
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[ Abstract] The results of the research on two new eutectic fixed point cells, Palladium-Carbon (Pd-C) and Ruthenium-
Carbon (Ru-C), conducted by the National Institute of Metrology (NIM) after participating in an international joint study on
high-temperature fixed point cells thermodynamic temperatures are reported. Two types of crucibles were designed for Pd-C
(1492 °C) and Ru-C (1953 °C), which can be used to calibrate radiation thermometers and high-temperature thermocouples.
The International Temperature Scale of 1990 values (7)) of Pd-C and Ru-C are measured extrapolated from a primary
standard thermometer, and the thermodynamic temperature (7) is obtained using a precision photoelectric pyrometer LP4
measurement, where LP4 is interpolated and indexed by Co-C (1324 °C), Pt-C (1738 °C) and Re-C (2474 °C) with
thermodynamic temperature values. The experimental results show that the differences between T and Ty, of Pd-C and Ru-C
are 0.25 K and 0.29 K, respectively; the uncertainties of 7 and Ty, of Pd-C are 0.32 K and 0.45 K, and those of Ru-C are
0.49 K and 0.50 K. The results not only promote the application of calibration for high-temperature fixed points, but also
establish an important basis for transferring thermodynamic temperature.
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Fig.1 Schematic diagram of graphite crucible
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Tab.1 Parameters of Pd-C and Ru-C crucibles

HTFP 'S  ZiE SJEKE Fil/e  SKEEA/mm
Pd-C 0318 99.999%  Alfa Aesar  44.59 3

0518 99.999%  Alfa Aesar  41.33 7
RUC 1601  99.99% Tanaka 39.30 3

1602 99.99% Tanaka 41.04 7

linenssses:=) mssen

B2 HRMAERNsHREE
Fig.2 Schematic diagram of the distribution of crucible
and graphite rings
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Tab.2 Ty, values of Pd-C and Ru-C fixed point

HTFP Hi ' Ty/K
0318 1764.78
Pd-C
0518 1764.81
1601 2226.59
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1602 2226.78
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Tab.3 Uncertainty evaluation of Ty, value
of Pd-C and Ru-C
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Fig.3 Temperature difference between InK and NIM
fixed point crucibles
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Tab.4 T value and uncertainty of high temperature

fixed point made by NIM
fi 2 A5 s ATk Niv T U(k=2)
Co-C 5 0.015 1597.38 0.29
Pt-C 5 0.101 2011.33 0.36
Re-C 3 —0.092 2747.93 0.48

Pd-C I Ru-C #7724 75 B (5 09 AS 1 72 FE 49 5
Sh0.32 K A1 0.49 K, St B WL 3% 6.
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Tab.S T value of Pd-C and Ru-C measured by LP4
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Tab.7 The fixed point T, Ty, value and T-Ty, of NIM

PR EAE/K
HTFP '
650 nm 800 nm
0318 1764.98 1765.03
Pd-C
0518 1765.06 1765.10
1601 2226.91 2226.92
Ru-C
1602 2227.03 2227.07

& 6 Pd-C 1 Ru-C AN FRELHE EITM/K
Tab.6 Evaluation of thermodynamic temperature
uncertainty of Pd-C and Ru-C

e AN 22 P SRR Pd-C Ru-C
Co-CE%E 1, 0.07  0.03
Pt-C &8 15 0.10  0.19
Re-CI#5E 55, 0.01  0.04
SSE & 51&1F 0.03  0.04
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B 54 0.0l 0.1
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IEL 34 0.01  0.01
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vk 1) 0.03  0.04
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B AN E 0.16 0.245
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Fig.4 Measured discrepancy between T and Ty, of fixed
points , and extrapolated value from T-T,, of Cu
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