$32% 11 T WL MR 2 AR Vol. 32 No. 11
2017 £ 11 H Journal of Inorganic Materials Nov., 2017

TEHS: 1000-324X(2017)11-1195-07 DOI: 10.15541/jim20170027

ST EXSEF B B EIRER MR 1E R
A3 B 1 RO F2 M

PR R, AMA, KIEM, BAR, BHEAA

(EFHBERF HHABESEEBHRBRZ EEEE, XX 430074)

1 F: KA BLE AT CaZrgolng 05 il 5 1S AMRL Il 2% 17 [ FE AR50 7 o 3o 2 Be Y Sk 22 v it
S RARIIT ST T AN [F) 2 L A 40 H o v 5l 985 O 43 28 AP0 AR5 00 s 000 T UF LR ZE K s o 45 SRR W, 7E 873~1073 K, H.
IR A5 IS AE 0.005~0.1 atm (1 atm=1.013x10° Pa)JEFE K, Z L&A & SRS 0 R 2o, Bl e sh
MIXHRZE A, JOHAE 873 KRR T HE M. HHE Nernst 5 BT 5425 I3 220 T (01 B0R 2 KR T 2 b 5
ARF 00 S S P O PO o 120 22 T FH L 3l 35 O TR 1 2 L L s AR o 0 P I VR I LAV B o R A 05
W 5E HHAE 873~1073 K, S ALHEAE B-ZrH, A1 8-ZrH, PIARSEAF X K11 15 S0 73 s DA B AR e A2 o vl 00 A s A i
% B A FEMAHMR iR T 244; Nernst B A 50K, CaZrgolng 0;.,

FESAS: TB321  SCEAARIRAG: A

Reference Hydrogen Partial Pressure on Accurancy of Hydrogen Determination
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Solid State Electrolyte

CHEN Jian-Xun, WU Shu-Sen, ZHANG Ya-Nan, MAO You-Wu, LU Shu-Lin

(State Key Lab of Materials Processing and Die & Mould Technology, Huazhong University of Science and Technology, Wuhan
430074, China)

Abstract: High temperature proton conductor CaZr,oIng 05, powders were prepared. By using the prepared
powders, solid state electrolyte tubes were prepared. After assembling two types of concentration cell type hydrogen
sensors, the effects of reference hydrogen partial pressures on electromotive force errors and hydrogen partial pres-
sure calculation errors were investigated. At temperatures ranging from 873-1073 K and in the hydrogen partial
pressure range of 0.005-0.1 atm (1 atm=1.013x10’ Pa), the relative errors of electromotive forces increase when the
hydrogen partial pressure difference between reference and measurement sides enlarged. This phenomenon is more
obvious at low temperature of 873 K. The calculation error of the hydrogen partial-pressure according to the Nernst
law is greatly dependent on hydrogen pressure ratio of the two sides of the cell. This error can be eliminated
through reference hydrogen partial pressure at electromotive force of zero instead of hydrogen partial pressure. Hy-
drogen pressures platforms of B-ZrH, and 6-ZrH, coexistence zone were calculated by this method, as well as the
formation enthalpy and formation entropy in the phases conversion process.
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Fig. 1 Schematic drawing of hydrogen concentration cell
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Table 1 Comparisons of (B+0) ZrH, hydrogen partial pressures, formation enthalpy and formation entropy
obtained from different research methods

In(P.q/ Pa) AH"(kJ-mol™) AS(KI-K™"-mol™) Temperature/K Method Reference
-26119/T+34.1 -217.2 —-0.284 823-1123 Exp. Ref. [20]
—28160/7+37 —234.1 —0.305 823-873 Calc. Ref. [21]
—25078/T+32.9 -208.5 —0.274 873-1073 Exp. This work
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