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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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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

AR 5T X1 S XM AL ] AR HE R ST YL R Y2 O Y e )

FE X2 SR B 3 I & S ZhnifErh R EW
A FRFRMETE 0. 05 wmol/mol ( A 24 F #5 F% (B 1Y
0. 5% ) 1% 2= 3 Bl N 48 30— 2, o] 43 0 F 1 e

ik Xt
1.4 W& RITEMIRBBR G E

IR SCEARMAE ™ R — e 2 (E,)
LRSI U EE R e T e R ) O (R LR
T B, (ER AT — UM i R A A
V) o (L VA A L VA0 O T A ARG S . E
[a(1) ]9 4 X E A B AL 1, R P 45
B o A I R 2 AR A 2 A A% A
P R AR SR ) oA R

rm meas

JU,, + U,
Koo X, 8 F SR AR HE W BT R bR FR
pmol/mol; X, . A I B 457 (1) I & {H, pmol/mol;
U, FE I SAK AR ) 5T b5 FR A 19 37 J AS 1
FE , wmol/mol; U, A il i 5457 ) & {8 (19 47 e AN
W€ B, pmol/mol, U, A1 U, M EEKFEH
95% Bl & HF k=2, X T#aY A E &
M6 R 2R 3 B ARE SRR HE D) i, Gt —He 58
N k=2 WX R AN E
1.5 BERHENKBERNE

(b HE 9 T A5 R0 AR 25 2R ) (JIF 1186—

E =

n

(D)



B R R £ T GRS e

33

2018) HLAE T 452 th [ 55 Be it B A7 B 3245 0 1 T b e
S8 bR Y IE A RbR 2 4 2R LI
ZMRZHTEXT 16 Z M 1 By 1 = v ) S5 i R HIE
5 A b v B O — AR TR ChR HE 8 T 4 S AR
) PR R R AN E TR IR E (I
5k Gk A AE AT A RO T G P A i
P HLA5 3 DTG N A AT R A

2 PSR

2.1 MRERREETN

254 7 R R A 1 2 5 bR H B
(4 AN 2 03 152 8 AW IR VB2 R A 5 2 460 i
2T NS 22 BE 4 B8 29 £ <7 PR A% R 22 DAk
AT T (AR AR X T R R L F R (1) 3
BOE,H I P A R 3,

R R, 16 0 B AE 7 R 31 AR
HEYI T, 14 GE0 27 ISR bR 1 9 ot 2 A E B
HoAR 2 R0 4 bR fE W) BT (8 25 2R A7 B8, € (B AT

S 1) SRR HE D T 7 ST A O 13%

Pt A5 %t 12 SR i AR TR 72 i CO
SO, \NO FRifES A (3 Fh 4% 24 Jff) #E4T T Bt it 17
fifi R E, (E V0 3L (1, 25 R R, 12
MR T, 7 KA, 5 FAAER I H 05 &
EAS e 1 ) A8, Heh cO kL 4% . S0, i EE
13% NO (51t 21% , BJ CO Bk & (5 8 M HEw , <
R AR AN FRRE B9 SO, 1 NO = {H AN HE 7 He 441
WK, B RENYRE 6 A It 12 At R
SECHT AR A ALY IR G br e SR BEAT T 5 {H L X oF
5, R M E, B AW, 2R BoR 4 4
At L 8 AN b T bR SR Y = — B R 2
A GBI 4 S HERARESRAEAE 5~ 22 Fhdl 4y it
B D 5 1) T 851 7 {7 B8 1 SR b 4 0 7 A
LR B 33% , 25 b, AT IR 58 R0, 4 o
TG TR I S AR ) o, {E A7 B 1 LL il vy, AR
SCAIFE B R TR e S A T ) B B A ) AN T
U, A I A7 58 L 0 AR, B, W0 LA 7 3
FRLIE B G 2 SR BR HE D T

£3 WHARFENER

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

il & 7

P HE A 1 1

il 38 R

P FEAE 1 1

A AT AR — B BSOS

B FRUEY) TG S e A AR B TR
" AR UEY) R PR AR B A S T o R

P 8 Y AE A A R
BB RIHLR I 28 7 2 UCS TH hE UEE

! I 95 o 9 5 1 B A R EL 5 4 BROR A

B bR EY B s R SORDA  BU T &
TRk I8 5 A AR 2R R
K 00 J5 G 5 X S B9 BT o) B 5 E A AN A

J

p o ¥ 0 5 25 TG £ 9 2 SR

3 ZigHEW

D25 S e P 00 U5 1 R A At Y SR, o
16 2t 3 B 28 7 i A3t 31 9 & b I o SR b
Wy A (0 3k 2 SR R AR A5 OB Y M AT PR &
B, 2 G 3 T Y 4 R AR B vk A 3 G 2R
RERE T Z A IE 5 52 5% v AR S T A
2 BB A bR HE ) BT R R E IR A R A
(O (BN 1 T3 D N U R €2 1 B Y VAT
— B0 D T W R 7R OBH A R e i Y )
L F A (H U B A R BE RL O i AR
W) I 2 o 5 R U0 ) A, R L 2 R AR A
Wy 50 T R W G IR W B BRI 2
Jo ik PR AIE W DU 45 SR 0 T 5 R M e ik PR IR
W 25 SR AR A BRI Ak A L A,
WFoE I8 & B, I Ak Bir A T 8 A GE SR b HE )
ST S S SV S N N 1 B R
S0 4 3 7 A 7 A A AR T SR bR PR A S g
B, B 7 B B O R AH Y EUAS T R AR
) I 1 AS 1 5 B T ik N N O S E Y
=z TR,

2021 4 ER T A SRR ST A&
5 A B 5 AU b v 0 TR A RN A R LR AT AE Y
WERER ARG EN A I EIESE
W, LSR5 Sl B A LA (90 VR PR Y
o ) I, At 4 oF JFG P ol P A o 40 B 1) T ik 5 AT

T RELTS A e B S 3 e A AR e
b o T AR AR OC A S SR B4 g ) T
PES bR R AR A R R A
5 TR B o B TOIE A5 2 HAS TP BE AY AR R
B, L BB 18] 422 S e il & B A9 25 5 K P o IR A KL
T A bR v A o, L e e ] e N AR E 1Y, AL
BRI W DN B 7 SR O A7 R {6 45 B0 5
S0 T M TR T o 0y S5 S0 ) A A T A AR A
UL TR AR AR G 5 4R A ROV R K
DR PR W) A AR L B R AT A SR BORL Bl AR
JIT A P A s v A o R AT 3 R A TR A, O T
RE 3t 0 75 P v 49y S50 T % kL x4, A
s D RS E A AR, PR S M DN R R o
PR ZER B, BOb v ) O T R R A A
PHRR A s THE ) 5 A FE (B 2R B DR R
HERA BRI AR E 1

WIS bR J7 1 b B B R, B TR
HH TR P R R B 25 2R 5 R AR (R A AR X g
28 M AR W O E A B PR AN $5 A, O
KBTI PR S R SR R 8 E,
EINEREM SR —2, SR, IS5 %8R, 4
B b R D7 VR AR OC BEOR 8 A0 ST b E ) B
TR J5 0 AR bR AR 2R 45 5 I S 9 % 0T
JEEAR Wy o e P39 [ A 2 AR L XS

2 % 3CHk ( References) :
[ 1] ASHEEEHASHE LI A, ¢TI A& 2019 48
P e LA b 3T B A SCHE R P ML W T R Y



L L= T

bl H40% AW 2024 4E8 H

AT W PR (2019) 11 5[ AT, 2019-04-14.
BRI, BT 2 A B g H e AR R e B0
RO 8 3 R SO 635 % - H 604—2017[ ST
AU v [ PR R AR, 2017

R WK SAH g kM e IE R b B R[],
Wi E 4 YRR ,2017(3) :48-50.

ZHU Shaosheng, PAN Dajian. Determination of

Non-methane  Total Hydrocarbons by Gas
Chromatography [ J ]. Zhejiang Land & Resources,
2017(3) :48-50.

AR 2B R R A5 b v A T B G A 43 A D
PR EEAEM[T]. T E AR A, 2019 (19) ; 185-
190.

ZHAO Yan, LI Na, XIE Yanyan, et al. Reference
Material and Its Important Effect in Chemical
Analysis[ J]. China Standardization,2019(19) ;185-
190.

X BERE R A BRI 5 SR I AR
PRUES I L X BESE [ 0], PR 5 TR, 2016,34(4) -
138-141.

LIU Tao, FAN Qiang, WANG Shuaibin, et al. The
Comparison Study of the Values of Standard Gases in
Environmental Greenhouse Gas Monitoring [ J ].
Environmental Engineering,2016,34(4) :138-141.
J51E W SO UL B A B v ) A SUMER E Y T
B e AR NS AR S 0 BT DTk [ ] R E
iR, 2012,38(6) :5-8,12.

FANG Zheng,PAN Yi,JIANG Yuejun,et al. Study on
Evaluation Methods for Weighing Relative Standard
Uncertainty of Gas Reference Materials Prepared by
Weighing Method [ J]. China Measurement & Test,
2012,38(6) :5-8,12.

SEER T EE T REARAT RS TFE LR
JIF 1117—2010[ S]. db & . H [ i1 & 1 Mkt , 2010.
VAL, TF 3k e X 85 2R PR AG (0] 3 5O ER
2010,37(4) :10-11.

XU Hang. Evaluation of Measurement Comparison
Results [ J ]. Metrology & Measurement Technique,
2010,37(4) :10-11.

r AR o ) 5T A B R DA 2x . B ME A BTE 1S R AR
R L JIF 1186—2018[ ST Jbat: o [ brifk th pi it
2018.

WhE, B IS, B30, MRS RATEEY
(€O S0, \NO) b #E S M T = 374k [ 1]

Wi ,2021,37(6) :178-185.

YANG Jing, LYU Yibing, JIANG Wenjuan, et. al.
Standard Gas Quality Assessment of Ambient Air
Gaseous Pollutants ( CO, SO,, NO ) [T ].

Environmental Monitoring in China, 2021, 37 (6)
178-185.

mAR S, BRI R 57 B BLAUHT R AT HLIR
B b e MR S (E X BT L] o B A
2022,38(2) :13-20.

GAO Yuwen,LYU Yibing,SHI Yaolong. The Property
Value Comparison of Gas Referenee Materials of 57
Ozone Precursors [ J ]. Environmental Monitoring in
China,2022,38(2) :13-20.

BTGk B, EAR R AP —E AR T EH A
e T b L UM bR ERE S AR [ D] AR IR 5 4
K,,2007,25(2) :34-36.

WEI  Xinming, ZHANG He, WANG Genrong.
Discussion on the Preparationg of Standard Gas
Mixture of Carbon Monoxide,Carbon Dioxide, Methane
and Ethane in Nitrogen [ J]. Low Temperature and
Specialty Gases,2007,25(2) :34-36.

FAER W ERERESF . BRI AR ) R
MEEARE M EW )] hEAE 5 R, 2020
(10) :22-25.

WANG Defa, YE Jing, WANG Zezhang, et. al.
Influence of Environment on the Weighing of Standard
Gas Cylinders [ J ]. Metrology Science and
Technology,2020( 10) ;22-25.

U.S. Environmental Protection Agency. Quality
Assurance Project Plan for the Ambient Air Protocol
Gas Verification Program [ R]. North Carolina: Office
of Air Quality Planning and Standards,2010.

A EAREY) BT 0k BR 2 51 2. bR W I A E
Fe3y gt Rasg PEATAl JJF 1343—2022[S]. db L.
b ofE iR, 2022.

DR BE, WA, TR, S BRI I U — AL
e M b o W 5 B R R ITAG ()] IRIR 54 R
2009,27(3) :29-34.

LI Chunying, HAN Qiao, ZHANG Xin, et. al. The
Quality Assessment of Gas Standard Materials of
Carbon Monoxide and Methane in the Field of
Environmental Monitoring[ J]. Low Temperature and
Specialty Gases,2009,27(3) :29-34.
MHEERRDPAT. THEEBRPAIT LT
B T S o ) 5T & 0T M B A A T R ) Y R
[A].2021-03-25.

W W SR, T M58 RR OC T N ik b v ) Bt
BRAEHMESEN]A] 2021-12-01.

r ] 5 M I A L O T D e B e I ]
o ) BT/ AR A AR it LG X il 0 5E B R 25K (i
7)) % 4 X9 AR B5R B30 0, b 7 b5 (2022) 888
F[A].2022-12-26.



