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Abstract:In order to understand and grasp the quality status of methane (CH,/N,) gas reference materials in nitrogen used for
monitoring of non methane total hydrocarbons in ambient air, a survey was conducted on the use of 99 laboratories that have
carried out monitoring of non methane total hydrocarbons in ambient air in China,and a total of 35 manufacturers were found to be
involved. 10 manufacturers with high usage were selected, and 6 manufacturers were randomly selected to obtain 31 bottles of
methane gas reference materials through anonymous procurement. After being tested separately by two testing institutions,
normalized deviation (E,) value method and relative deviation were used to evaluate the accuracy of their quantity values and

applicability of monitoring. Meanwhile , the integrity and standardization of their certificates were evaluated according to relevant
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national standards. The results showed that the evaluation results of the two methods were consistent. Among the 16
manufacturers, 14 manufacturers had accurate values of 27 bottles of sampled gas reference materials, and 2 manufacturers had
inaccurate values of 4 bottles. The certificates of 9 manufacturers were relatively complete and standardized, and the other 7
manufacturers had problems such as lack of unique identification of reference materials, and some manufacturers even had
problems such as suspected fraudulent use of certificates and fixed concentrations in certificates beyond the identification range.
Given that CH,/N, gas reference materials are an important basis for the accuracy, comparability and traceability of non methane

total hydrocarbon monitoring results, and that there are a large number of manufacturers, it is recommended that users strengthen

the quality assessment of gas reference materials and review the prescriptibility of their accompanying certificates.

Keywords : ambient air monitoring;non methane total hydrocarbon;gas reference materials ; quality assessment
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Fig.1 Technology roadmap
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Table 1 Basic information of sample to be tested
H5 FRFRME/ (pmol/mol)  HMIXH RAHEE /% MWEHTF || W5  FEARME/(pmol/mol) HIXH RAHEE/ % MEHTF
A-1 10. 1 1.5 2 1-1 10 2 2
A-2 16 1.5 2 1-2 10. 1 2 2
B-1 10 2 2 J-1 11.3 3 2
B-2 16. 43 2 2 K-1 10.2 2 2
C-1 11.3 5 2 K-2 10. 1 2 2
C-2 11 5 2 L-1 9.9 2 2
D-1 9.82 2 2 L-2 9.9 2 2
D-2 10. 11 2 2 M-1 10. 1 2 2
E-1 10 1 2 M-2 10 2 2
E-2 7.98 2 2 N-1 10. 02 2 2
F-1 9.83 1 2 N-2 10. 02 2 2
F-2 9.88 1 2 0-1 10. 1 2 3
G-1 10. 1 2 2 0-2 9.98 2 3
G-2 10. 6 2 2 P-1 10 1 2
H-1 10 2 2 pP-2 10 1 2
H-2 9.99 2 2
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Table 2 Measurement reference standard comparison results

S il B D 5 4 B FRAEL/ (pmol/mol ) W SE L/ (pmol/mol ) T 22/ %
Y1 9. 644 9.656 0. 10

X Y2 11.03 11.06 0. 30
Y2 11.03 11. 08 0.45

v X1 9.979 10.01 0.31
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Table 3 Sample detected and assessment results

5 g 5 {8/ ( mol/mol ) IE, | |E“|{E"L¥ﬁ|\2ﬁ% | 15 BE 1/ % i 127 B A 45 S
A-1 10. 105 0.02 Gk 0.05 L]
A-2 16.22 0.55 Atk 1.37 R
B-1 9.962 0.13 Gk 0.38 L
B-2 16. 48 0.11 Atk 0.30 Gk
c-1 11.23 0.12 Gk 0.62 L
c-2 11. 053 0.09 Gk 0.48 L
D-1 9.95 0.46 Atk 1.32 A
D-2 10. 175 0.23 Gtk 0. 64 Sy
E-1 10. 055 0.24 A8 0.55 A
E-2 7.97 0.06 Gk 0.13 i
F-1 9. 840 0.05 L 0.10 i
F-2 10. 01 0.57 Gk 1.32 i
G-1 10. 060 0.14 5L 0.40 i
G-2 10. 68 0.27 Gk 0.75 i
H-1 9.916 0.30 Gk 0.84 B
H-2 9.99 0. 00 Sy 0. 00 Sy
I-1 11.43 4.71 NG 14.30 NEH
1-2 11.410 4.30 NEH 12.97 A&
J-1 11.11 0.46 Gk 1.68 Gk
K-1 10. 19 0.05 Sy 0.10 Sy
K-2 10. 025 0.26 Gtk 0.74 G
L-1 9.94 0.16 & 0. 40 Gk
L-2 9. 887 0.05 Sy 0.13 i
M-1 10. 19 0.31 & 0.89 Gk
M-2 9.911 0.32 Sy 0.89 i
N-1 9.58 1.57 NEHE 4.39 NEHE
N-2 9.576 1. 60 NG 4.43 N
0-1 10. 008 0.38 Atk 0.91 oy
0-2 9.98 0.02 = 0.00 Gk
P-1 10. 09 0. 40 Atk 0.90 ey
pP-2 9.931 0.31 Ak 0. 69 G
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Fig.2 Comparison of absolute value of En value and Bias degree
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Table 4 Summary of problems existing in standard material certificate
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