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Abstract: Gas reference materials are widely used in the metrological calibration of gas analysis
instruments. This paper introduces a self-developed research and development platform for
high-accuracy gas reference materials, including high-precision gas filling equipment,
high-accuracy weighing system for cylinder mass, accurate measurement device for gas cylinder
volume expansion, and calculation software for characterization of gas reference material and
uncertainty evaluation. Gas reference materials prepared by this platform have good consistency
and accuracy. The linear regression residuals of reference materials of carbon dioxide in air with
different concentrations were better than 0.002%. Reference materials of carbon dioxide in air and
methane in air have both achieved good equivalency in international key comparisons, and the
deviations from the comparison reference values were 0.023umol/mol and 0.40nmol/mol
respectively, much better than the compatibility goals proposed by the International
Meteorological Organization. This platform can support the independent research and
development of high-accuracy gas reference materials in China for industry needs.
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YA L I s LRI IR o R 7 U T A LA 23 R T ) 60°CH 100°C, HTREFE S, 10
KR NIR EE T R E R BETE O, TH RN E S BRI A, % AOE R B R R
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T T2 B ) Z2E O SRR IR & R e U ) CRAR bR xO 5 MARUZAK & (A AsAR
y) WEMEME, MG RO OR S IR R ARG, 4R ILAE 4 A1 6.

®4 SRESEEKNERE

F R S lbar I BT AE %1 B /mL FURAARUIZAK S /mL
0.0 10.8 0.0
38 11.5 0.7
9.8 12.6 1.8
213 14.6 38
325 16.7 5.9
40.4 18.0 7.2
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9053 480.428 479.4885 480.4202 -0.0078 -0.0016%
9060 801.305 799.7152 801.3069 0.0019 0.0002%

3 900 — oo

g y =0.99704316 x + 0.05649095

3 R2=1 | e -9

S 700 [ e

é 500 e

_i‘ ® pie®

= 300

300 400 500 600 700 800 900

iill %5 1f pmol/mol

7 —EMMREMNEE

MRS L RE, LA 8 0.05649095, ZRIHLA#IZ . 0.99794316, [l
3 A A AR AR B HEY) R R AR R ZE AR A T 0.002%, 1t BH 1% 16 1] 45 IR S AR A e
W o TR R S A — B U

3.5 il &S AP HEY IR H AR 1

W B i) % (1) 2 S p AR SR AR TEYD . RS 2 (A 383.453umol/mol ) 1% 4 [F Prit
B, SHINEHAE LR SRR ED) I E bR O L) (CCQM-K120) 31, diZ LA il &
SRR S EAE . SR EY AT G 1 & HES RS W S8 3T IR, 68
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