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The Fixed Value and Uncertainty Evaluation of the Content of Bound Acrylonitrile
Reference Material for Acrylonitrile - Butadiene Rubber
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(1 Lanzhou Petrochemical Research Center, Petrochemical Research Institute, Petro China Company Limited,
National Quality Inspection and Testing Center of Synthetic Rubber, Lanzhou 730060, Gansu, China; 2 Synthetic Rubber Plant,
Lanzhou Petrochemical Company, Petro China, Lanzhou 730060, Gansu, China)

Abstract: The development of reference materials goes through the important steps of uniformity test, stability test, value
determination and uncertainty evaluation.The fixed value of the reference material is related to the accuracy and reliability of the
nominal value, therefore, that is particularly important. Combined with 8 laboratories to determine the value, the fixed data were
tested whether there were abnormal data between and within groups by Dixon method, whether were normal distribution by Shapiro-
Wilk method (W test) , whether were equal precision by Cochran method. Through the statistical analysis, when the confidence
probability p=0.95, the fixed data were in equal precision, normal distribution and no suspicious value. The nominal value of
acrylonitrile content reference material was (31.5+0.4)%, after fixed value and uncertain evaluation of acrylonitrile-butadiene rubber
NBR 2880.
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Table 1 The determination and statistical results of acrylonitrile content
reference material for acrylonitrile - butadiene rubber NBR 2880

GG & /%

S50 % G FIMHE 1%
1 2 3 4 5
LO1 31.33  31.38 31.64 31.45 3144 31.54 31.46
L02 31.68 31.65 31.87 3185 31.75 31.50 31.72
LO03 31.46 3146 3147 3146 31.46 31.46 31.46
L04 31.28  31.03  31.08 31.09 31.14 30.87 31.08
LO05 32,13 31.94 32,11 31.54 31.50 31.61 31.80
L06 31.14  31.25 31.71 31.46 31.87 31.72 31.53
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Table 2 The statistical table of normality test of fixed value data

k X Xw1 ) Xur1-0 X0 ag, Guit i G SHE
1 30.87 32.13 1.2559 0.4096

2 31.03 32.11 1.08 0.2834

3 31.08 31.94 0.8561 0.2427

4 31.09 31.87 0.78 0.2127

5 31.14 31.87 0.73 0.1883

6 31.14 31.85 0.71 0.1673 W=0.9772

7 31.25 31.75 0.50 0.1487

8 3128 3172 0.44 0.1317 Wise. 0950935
9 31.33 31.71 0.38 0.1160

10 3138  31.68 0.30 0.1013 W se, 0990912
11 31.44 31.65 0.21 0.0873

12 31.45 31.64 0.19 0.0739

13 31.46 31.61 0.15 0.0610

14 31.46 31.54 0.08 0.0484

15 31.46 31.54 0.08 0.0361

16 31.46 31.50 0.04 0.0239

17 31.46 31.50 0.04 0.0119

2 n=36. p= 095, Wy 005=0.935, 01T 1H5 W=0.9772 H W>W s, 05 BT
ULE B S HER p=0.95 B, & (H R 4T 1IE &0 A o
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Table 3 The statistics of Dixon test
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Table 4 The statistical results of abnormal data among groups
WiH LOl LO2 LO03 L04 LO5 L06 RF¥IME/% D, D,
SEIME /% 31.08 31.46 31.46 31.53 31.72 31.80 31.51 0.60 0.254
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Table 5 The statistical results of abnormal data in the group
i H Lol L02 LO3 L04 L0s L06
31.33  31.50 31.46 30.87 31.50 31.14

1
2 31.38 31.65 31.46 31.03 31.54 31.25
e A 3 31.44 31.68 31.46 31.08 31.61 31.46

G NI & /%

4 31.45 31.75 31.46 31.09 31.94 31.71
5 31.54 31.85 31.46 31.14 32.11 31.72
6 31.64 31.87 31.47 31.28 32.13 31.87
D, 0.161 0.405 0.000 0.390 0.064 0.151
D, 0.323  0.054 0.054 0.341 0.025 0.205

HHE 25 48 it 45 -, p=0.95 Fl p=0.99, 7 GB/T 4883-
2008 P35 C 193 C29 R A MG /w0 o P 0o, ¢ 2
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Table 6 The uncertainties summary of bound acrylonitrile content
reference material for acrylonitrile - butadiene rubber NBR 2880

A EENE o’ u,’ u? u? ug’ uc U
NBR 2880 0.0023 0.0002 0.04 0.0009 0.005 0.2 0.4
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