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Preparation of Coal Standard Reference Materials

LIU Met, GU Tie-xin, CHENG Zhi-zhong, HUANG Hong-ku, YAN Wei-dong, YAN Ming-cai
(Institute of Geophysical and Geochemical Exploration, Chinese Academy of
Geological Sciences, Langfang 065000, China)

Abstract: 16 coal standard reference materials have been prepared, which approximately represented the typical
coal resources and coal products in China. Standard analytical methods were used in certification. Common
components and some trace elements were certified. More attention was paid to stability of the coal standard

reference materials and some effective measures were taken to improve the stability and to extend the validity

period of the coal standar reference materials.
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Table 1 The characteristics of 16 candidate materials of coal
it/ %
FEfh RS SRR »(H
oy AR

GSC -1 TALR e A FERE 31 0.8

GSC -2 AL RS AR G A 50 0.5
GSC -3 AL & AP 1/3 fadt 11 0.3
GSC -4 PN GEEEEe T TR 5 1.1
GSC-5 WP SOKIRHED™ A 11 2.5
GSC -6 INESE=1 v fEft 13 2.7
GSC -7 WP R R L ™ s 27 1.5
GSC -8 PG R =5 TCHRLE 21 2.2
GSC-9  WHEHMREZHMERRET KIaH 23 2

GSC-10 LRI v 21 1.5
GSC -11 L PG R A TR 17 0.3
GSC-12 R SRS 18 3

GSC -13 BT A 34 1.1
GSC-14 IWARF ML M 21 3

GSC-15 HEJLI s JEE 19 0.5
GSC - 16 HEILRAED 1/3 fEd 27 0.3

2 Fehhibl

5 s ) 5 R T AL T 1 g R R s M 0 ok ok
Ve Tl KU BEAS P 80°CHE 12 h, BRIk 7o
PSRRI R LR , 75 1T B L e ok A2/ T
0.450 mm (40 H ), BT ERENLH, 52 BERRIE 50k
2/NF 0. 180 mm (80 H) (5 98% A= 77, BRJEE 1 [A]
13 ~24 h A2 HURE, FTAH % B Rl 19 56 20 200k
FALREAHE A AR FE TR, DA A 78 T, 2Bt i
T LR, B, R, TR A ik
JEORAE o MHURHAY 42 i A b BEALAh DGR 204 it 20
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{EL BT ARG E PR IR T o
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Fig.1 The preparation flow chart of coal reference materials
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Table 2 Homogeneity test for GSC-1 ~ GSC-16

FEdh w( K5/ % w( )/ %

55 x  Min Max s RSD/%Fyes x Min Max s RSD/%Fap
GSC-1 31.3830.7731.650.167 0.53 1.97 0.58 0.52 0.62 0.022 3.9 1.64
GSC-2 50.68 50.50 50.88 0.099 0.19 1.67 0.51 0.47 0.55 0.017 3.3 0.69
GSC3 11.1210.97 11.21 0.047 0.42 1.85 0.30 0.27 0.31 0.008 2.7 1.59
GSC4 5.24 5.16 5.40 0.047 0.90 1.04 1.14 1.08 1.23 0.029 2.6 1.88
GSC5 11.1710.96 11.36.0.092 0.82 1.66 2.51 2.46 2.57 0.027 1.1 0.43
GSC6 13.2213.0513.340.051 0.38 1.85 2.72 2.64 2.81 0.037 1.4 1.22
GSC-7 27.1426.7927.38 0. 145 0.53 1.41 1.48 1.44 1.54 0.023 1.5 1.32
GSC-8 21.4121.2721.610.065 0.30 1.34 2.16 2.07 2.29 0.046 2.1 1.84
GSC9 23.9123.6724.110.086 0.36 0.96 1.96 1.86 2.06 0.045 2.3 1.71
GSC-10 20.65 20.5220.83 0.073 0.35 1.34 1.51 1.45 1.58 0.035 2.4 1.45
GSC-11 17.2517.17 17.36 0.046 0.27 0.15 0.34 0.33 0.360.0065 1.9 0.66
GSC-12 17.7417.59 17.88 0.075 0.42 1.56 3.17 3.08 3.28 0.046 1.4 1.92
GSC-1333.96 33.7734.11 0.079 0.23 1.71 1.12 1.08 1.17 0.022 2.0 1.95
GSC-14 20.49 20.2520.62 0.088 0.43 1.85 3.24 3.18 3.32 0.038 1.2 0.83
GSC-1519.75 19.54 19.96 0.085 0.43 1.69 0.46 0.45 0.490.0101 2.2 0.75
GSC-16 26.92 26.7927.04 0.051 0.19 1.40 0.32 0.3 0.36 0.014 4.2 0.36

O w Sy I BUERE P, Min 3 /M, Max R B IARL, s b
2%, RSD NARXS bR (N 22 , F S J7 220 M geit it FA{E; F 51
Fl S Fo.05(24,25) =1.96,
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Table 3 Stability test for GSC-1 ~ GSC-16

A/ (MT - kg™

pxU  2009-04 2009-08 2010-01
22.83+0.10 22.83 22.79 22.81
13.90+0.14 13.82 13.81 13.90
30.52+0.10 30.59 30.51 30.50
32.22+0.08 32.15 32.19 32.21
31.41£0.11 31.49 31.41 31.46
30.51+0.11 30.47 30.45 30.53
25.01+0.09 25.10 25.10 25.04
27.19+0.13 27.22 27.20 27.23
23.25+0.09 23.34 23.26 23.27
27.27+0.12 27.16 27.09 27.21
28.65+0.11 28.76 28.69 28.73
29.06+0.15 28.92 28.94 29.02
22.16+0.10 22.21 22.13 22.13
26.09+0.10 26.08 26.06 26.11
28.38+0.12 28.37 28.29 28.32
24.21+0.12 24.25 24.21 24.21

w( K5/ %

pxU  2009-04 2009-08 2010-01
51.68+0.12 51.72 51.70 51.65
11.37+0.10 11.44 11.47 11.44
5.39£0.06 5.39 5.41 5.41
11.35+0.08 11.41 11.47 11.39
13.33£0.07 13.40 13.49 13.36
27.50 +0.15 27.47 27.39 27.57
21.73 0. 11 21.67 21.67 21.64
24.67+0.12 24.67 24.65 24.59
20.87+0.10 20.91 20.79 20.80
17.63 £0.11 17.67 17.62 17.63
17.87+0.11 17.85 17.98 17.93
34.24+0.07 34.19 34.27 34.29
20.90 0. 14 20.93 20.90 20.92

w( 26i)/ %
2009-04 200908 2010-01
0.61 0.59
0.50 0.48
0.31 0.31
L2 L17
2.56  2.55
2.68 2.63
.48 1.48
214 2.10
2,02 2.01
152 1.52
0.36 0.35
312 3.08
.20 1.20
329 3.23
0.45£0.02 0.45 0.46 0.46
0.32£0.02 0.33 0.33  0.33
w( ¥R/ %

wU 200904 2009-08 2010-01
23.20+0.20 23.11 23.05 23.02
33.45:0.20 33.25 33.28 33.36
25.50+0.28 25.22 25.34 25.30
18.88£0.20 18.97 18.86 18.90
16.60+0.22 16.82 16.57 16.69
12.48£0.06 12.54 12.43 12.45
8.25:0.20 8.05 8.05 8.18
29.50£0.15 29.44 29.53 29.45
31.80+0.17 31.88 31.63 31.69
7.13£0.26 6.87 7.08 7.22
27.39£0.24 27.41 27.38 27.20
24.46£0.20 24.43 24.59 24.55
35.29£0.27 35.02 35.21 35.27
19.930.10 19.83 19.90 19.97 14.650.29 14.56 14.64 16.65
27.30£0.07 27.23 27.32 27.33 24.96£0.23 24.98 24.96 24.88

O w WFRUERE, U AARH0E B TSR 4 REE 0T P9,

FEfh
5%
GSC-1
GSC-2
GSC-3
GSC4
GSC-5
GSC-6
GSC-7
GSC-8
GSCH
GSC-10
GSC-11
GSC-12
GSC-13
GSC-14
GSC-15
GSC-16
e
4%
GSC-2
GSC-3
GSC4
GSC-5
GSC-6
GSC-7
GSC-8
GSCH
GSC-10
GSC-11
GSC-12
GSC-13
GSC-14
GSC-15
GSC-16

p,tU
0.60 0. 02
0.48 +0.02
0.30+0.02
1.17 £0.04
2.55+0.05
2.62+0.06
1.47£0.03
2.12+0.03
2.01+0.03
1.51£0.04
0.35+0.02
3.06 £0.06
1.18+0.03
3.25+0.08

0.61
0.49
0.29
1.21
2.56
2.65
1.48
2.11
2.03
1.52
0.35
3.10
1.20
3.28
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JobRUE(E . AT 16 ASFRIEY 10 R (B0 of GSC ~ G3C-16
YR RSO LR 3, R AR BHEAE AR i LS
HEfH . BORAECD T 6 4 (IR T 3 4 sE (S AL CBT22008 ARG
SRR S S DA i, YU e ni
Kﬁﬁﬁzfﬁﬁﬁ%ﬁﬁ%ﬁ%ﬁm (2001 ﬁi) E@ﬁff ’ EE WA (;B/T 476—2008 éﬂ@ﬁi)‘é%‘ﬁﬂ;ﬁwkﬁﬁ?ﬁ[m:
TA RV RARMEY) e Bk — R A 2K % GB/T 192272008 Kk il Jrik 1)
AN R P —— S 2 V- P4 (R ] ) A o Al 25 A Sk 5 SUHIXTRIE  GB/T217—2008 M) SUAXT AW Iy
AT FE R AN 2 SR PO B T B - 3. B oo ﬂ;‘{‘;fﬂjggj
RFI 16 AHEHBFAED R B0 bR (i W e s
SRMERELES, i GB/T3058—1996  MEspfil e ik
#5  bfEE SAREE"
Table 5  Certified values and uncertainties for GSC-1 ~ GSC-16
i /% SHMEE /% wy(peg™)
(M -ke™")  Jkg YY) g g 4 A (20C) % A i it "
GSC-1 22.83£0.10 31.80£0.16 20.45£0.43 0.60£0.02 57.20£0.73 3.39£0.04 1.01£0.04 1.61+0.01 0.078 :0.008 0.040 £0.0040.023£0.003  (L7) it
GSC-2 13.90£0.14 51.68:£0.12 23.20£0.20 0.48£0.02 35.16+0.20 2.75£0.13 0.64£0.03 1.87+0.02 0.070£0.005 (0.007) 0.027£0.001  (2.3)  Jity
GSC-3 30.52£0.10 11.37£0.10 33.45+0.20 0.30£0.02 74.60£0.24 4.55+0.14 1.33=0.04 1.40+0.02 0.009+0.001 (0.038)  (0.009) it
GSC-4 32.22£0.08 5.39£0.06 25.50£0.28 1.17+0.04 80.52+0.60 4.11x0.13 0.76£0.04 1.390.02 0.017 £0.002 (0.022)  (0.008) (2.6)  JmH
GSC-5 31.41£0.11 11.35£0.08 18.88£0.20 2.55£0.05 77.46+0.35 4.04+0.12 .18 £0.06 1.40£0.02 0.016 £0.003 0.080 £0.017  (0.010) (1.0) g
GSC-6 30.510.11 13.33£0.07 16.60+0.22 2.62+0.06 75.80£0.51 3.81£0.10 1.18+0.05 1.44+0.02 0.015+0.003 (0.063)  (0.009) (2.2) i
GSC-7 25.01£0.09 27.50£0.15 12.48£0.06 1.47£0.03 63.32£0.25 3.11£0.09 0.93£0.04 1.59+0.02 0.016+0.0030.039£0.0080.018 £0.003  (3.9) @t
GSC-8 27.19:£0.13 21.73£0.11 8.25+0.20 2.12+0.03 69.80£0.29 2.89+0.09 1.00£0.02 1.56£0.01 0.020£0.001 (0.019) 0.020£0.004  (3.9)  Fefit
GSC-9 23.25+0.09 24.67£0.12 29.50+0.15 2.01£0.03 58.00£0.33 3.690.11 0.86+0.04 1.60+0.02 0.043+0.004 (0.021) 0.018£0.004  (2.6)  JBf
GSC-10 27.27£0.12 20.870.10 31.80£0.17 1.51£0.04 65.58+0.29 4.36+0.12 1.06£0.04 1.47£0.02 (0.006)  (0.009)  (0.010)  12.0£1.5
GSC-11 28.65+0.11 17.630.11 7.13£0.26 0.350.02 75.53+0.39 2.60+0.14 1.040.03 1.60£0.02 0.028£0.002 (0.013) 0.013 £0.004 TARtE
GSC-12 29.06£0.15 17.87£0.11 27.39£0.24 3.06£0.06 69.80£0.30 4.28+0.11 1.16£0.04 1.450.02 0.019£0.002 (0.040) 0.0130.003 5.1+1.0 4l
GSC-13 22.160.10 34.24£0.07 24.46£0.20 1.18£0.03 54.00£0.56 3.560.13 0.9£0.04 1.61£0.02 0.011£0.002 (0.018) 0.024£0.003 6.8+1.0 ki
GSC-14 26.09+0.10 20.90+0. 14 35.29 £0.27 3.25+0.08 62.60£0.55 4.24+0.14 1.03£0.05 1.50+0.02 0.0070.002 (0.023) 0.017+0.004  (1.4) &K
GSC-15 28.38:£0.12 19.93£0.10 14.65£0.29 0.45£0.02 71.37£0.25 3.53£0.12 1.13£0.06 1.490.02 0.0070.002 (0.015) 0.012£0.03  (0.7) 4@k
GSC-16 24.21£0.12 27.30£0.07 24.96£0.23 0.32£0.02 60.34£0.20 3.640.14 1.0420.04 1.570.02 0.022£0.004 (0.009) 0.016£0.003  (2.3)  Jif¥
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