OO

$% & R Vol 81 (1995) No. |

BRI R R E

—g sk

=

mﬁ%w£%$%Em%§t
DERIHE DR TE

BN

Preparation and Decision of Consensus Value for Steel Reference Materials
of Micro Trace Carbon Determination

Sen-ichi Harmvaya
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Table 1. Chemical component of samples for micro
trace carbon determination. 9 (m/m)

Element
C Si Mn P S Cu N
JSS*No:
1201-1 0.0005 | 0.004 | 0.004 |{0.0004 | 0.0002 |0.0014 | 0.0021
11202-1 0.005 | 0.001 | 0.36 |0.015 [0.018 —  10.0020
1203-1 0.010 | 0.094 | 0.33 |0.074 }0.013 |0.01
1204-1 0.018 | 0.20 | 0.31 {0.002 |[0.003 — —

*JSS : Japanese Iron and Steel Certified Reference Materials

Table 2. Distribution of the chip size and determina-
tion of carbon content Test sample: JSS 003-3

crushing without manual r automatic
chip size| ratio |Ccontent| ratio |Ccontent| ratio |C content
xm % |ppm(m/m)| %  |ppm(m/m)| %  |ppm(m/m)
—1410
+1190 7.8 74 1.7 7.4 2.1 7.8
+1000 54.3 7.0 26.7 7.2 24.8 7.3
+ 710 36.1 8.6 66.5 7.5 67.5 7.7
+ 500 1.5 10.5 3.7 9.6 4.6 9.0
+ 250 0.3 1.0 13., 0.8 19.,
— 250 0.07 — 0.4 0.2
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Fig. 1. CO, extraction pattern of steel sample com-
bustion (JSS 003-3).
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Fig. 2. Detected gases pattern in combustion of
sucrose according to furnace temperature.
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Fig. 3. CO, recovery in combustion of sucrose

according to furnace temperature.
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Fig. 4. COZ extraction patterns of sodium carbon-
ate.
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Fig. 5. CO, extraction patterns of chemical sub-
stances.
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Table 3. Series of sucrose standard solution.

Series No.| Mass of sucrose Carbon Carbon content
concentration |in the test portion
g 1g/100 8 % (m/m)
1 0 0 0
2 0.0100 4,21 0.00042
3 0.0250 10.53 0.00105
4 0.0600 25.26 0.00253
5 0.1200 50.53 0.00505
6 0.1800 75.79 0.00758
7 0.2400 101.1 0.01011
8 0.3000 126.3 0.01263
Table 4. Series of calcium carbonate.
Series No.|Mass of calcium| Corresponding | Carbon content
carbonate mass of carbon [in the test portion
HE HE % (m/m)
1 0 0 0
2 40 4.8 0.00043
3 85 10.2 0.00102
4 210 25.2 0.00252
5 420 50.4 0.00504
6 630 75.6 0.00756
7 850 102.0 0.01020
8 1050 126.0 0.01260
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Table 5. Analytical value and precision data of carbon

in steel.
Sample Found Precision data
oaent | ow  |RSD(%)| o |RSD(%)

JSS 001-3 2.5, 0.20 8.1 0.45 17.8
JSS 1201-1 49, 0.06 15 0.39 7.8
JSS 003-3 6.8, 0.12 17 0.30 14
JSS 1005-1 9.6, 0.27 2.8 0.41 42
JSS 1006-1 11.6, 0.18 15 0.51 43
JSS 1007-1 23.6, 0.27 11 0.54 23
JSS 1008-1 324, 0.30 0.9 0.51 16
JSS 1001-1 375, 0.19 05 0.14 04
JSS 1202-1 46.5, } 0.32 0.7 0.61 13
JSS 200-11 485, ] 0.34 0.7 0.44 0.9
JSS 1002-1 826, [ 0.34 0.4 0.88 1.1
7SS 1203-1| 1045 0.45 0.4 1.22 12
JSS 1204-1 1723 0.89 0.5 3.26 1.9
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Fig. 7. Correlation between carbon contents and
relative standard deviation.
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Table 6. Consensus values of reference materials

for micro trace carbon determination.

Cons;:nsus Precision data
Reference value
material C content

ppm (m/m) ow o
JSS 1201-1 5.0 0.08 0.39
JSS 1202-1 46.5 0.32 0.61
JSS 1203-1 104.5 0.45 1.22
JSS 1204-1 172.3 0.89 3.26
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