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Table 1. Chemical composition of minor element series B.

(%)
Jss Jss Jss Jss JSS Jss Jss Jss
Element 168-1 169-1 170-1 171-1 172-1 173-1 174-1 175-1
c 0.055 0.054 0.062 0.081 0.081 0.079 0.071 0.083
si (0.24 ) 0.21 )¢ 0.20 H|( 0.20 | 0.21 ) 0.21  H( 0.212 (¢ 0.21 )
Mn ( 0.41 )| 0.41 )| 0.42 )[( 0.42 ) 0.42 )|( 0.42 )|{ 0.41 )|( 0.41 )
P ( 0.005 ){( 0.005 )I{ 0.005 )H{( 0.003 )|( 0.004 )|( 0.003 )|¢ 0.003 )H{( 0.003 )
S ( 0.013 )|( 0.010 )|( 0.009 )|( 0.009 )|( 0.008 )|( 0.009 )¢ 0.009 )Y( 0.009 )
Ni 0.013 0.038 0.070 0.100
Cr 0.012 0.094 0.037 0.067
Mo 0.095 0.067 0.011 0.038
v 0.010 0.035 0.062 0.093
Co 0.055 0.030 0.020 0.010
Ti 0.065 0.013 0.097 0.038
al 0.047 0.046 0.049 0.052 0.015 0.024 0.032 0.054
As 0.010 0.005 0.028 0.046
Sn 0.005 0.011 0.053 0.032
B 0.0021 0.0031 0.0052 0.0085
Nb 0.053 0.032 0.021 0.011
zZxr 0.009 0.019 0.028 0.048
sb 0.0019 0.0047 0.0100 0.019
Ca 0.0007 0.0013 0.0017 0.0027
Fe ( 99.0 O 992.0 ) 98.9 ) 98.9 [ 99.1 H( 99.1 )| 99.1 )( 99.0 )
( ) ; Uncertified value.
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Table 2. Chemical composition of NBS and BAS standards.
(%)
NBS NBS NBS NDS NBS ¥BS NBS BAS BAS BAS RANGE

Elewment 1161 1162 1163 1164 1166 1167 1168 S8-50 S5-59 S8-432

C 0.15 [0.40] 0.19 ([0.54 ] 0.065 0.11 [[0.26 ] (0.22 ){(0.16 )| 0.093 | 0.065 -0.19

si 0.047 0.28 0.41 0.48 0.025 0.26 0.075 {0.024) | (0.15 )| 0.042

Mn 0.36 0.94 1.15 1.32 0.113 0.275} 0.47 (0.19 )| 0.12 1.10

P 0.053 0.045 0.031]| 0.017 0.012 0.033] 0.023 (0.019) [ (0.029) | 0.016

S (0.02) (0.02) (0.02) 1(0.02 ) (0.01) (0.01) [(0.02 ) (0.009) [(0.021) | 0.053

Ni [1.73] [0.70} [0.391 ] 0.135 0.051 0.0881{1.03 1] 0.022 10.24] }0.022 -0.135

Cr 0.13 [0.74] [0.26] | 0.078 [0.011] 0.036 |[0.54 1] 0.131 {0.21] |0.036 -0.131

Mo [0.30] 0.080 0.12 0.029 0.011 0.021 {{0.20 } [0.22 ] 0.039 |0.011 -0.120

v 0.024 0.058 0.10 [[0.295] 0.007 0.041 ([0.17 ] 0.083 0.007 -0.10

Co [0.26] [0.11} 0.013 ] 0.028 0.046 0.074 |[0.16 ] 0.070 0.013 -0.074

Ti (0.01) | 0.037 | 0.010|0.004 | 0.057 | [0.26] | 0.011 | 0.021 €.004 -0.057

Al 0.005 | 0.023 | 0.027|0.005 | 0.015 | [0.16] | 0.042 | 0.013 | 0.058 | 0.020 |0.005 -0.058

as 0.028 | 0.046 | [0.10] | 0.018 | 0.014 | [0.14] | 0.008 | 0.031 0.008 -0.046

Sn 0.022 0.066 0.013 { 0.043 0.005 0.10 0.009 0.085 0.016 (0.005 ~0.085

B 0.0002| 0.0605 0.0012 0.005 (0.0002){(0.0002){{0.009] [0.008] 0.0002-0.005

Nb 0.011 0.096 {0.195)} 0.037 0.005 [0.29] {.0.006 0.029 (0.005 =0.096

Zx (<0.005)| 0.063 0.20 0.010 (€0.005)| 0.094 |(<0.005) 0.005 -0.094

( ) ; Uncertified value.
I ] ; Standard value, not used for the calculation in this work.

Table 3. Apparatus and analytical condions.

Spectrometer and
Excitation source

Shimadzu Co.
Shimadzu Co.

Vacuum Quantorecoder GVM 100

High speed unit SG-400 low voltage Spark

Capacitance 5 uF
Inductance 5 uH
Resistance 2 Q
Output voltage 420 VvV
Electronic console shimadzu Co. Recording console 241000.
Electrode Silver 6 mm¢
Analytical gap 5 mm

Ar gas flow and

Initial flush

2/min x 4 sec

Preburn period

Exposure condition
Integration period

1.5
2.5 2/min x 7 sec
2.5 &/min x 5 sec

Abrasive* AR #60

* Preparation of Sample : The surface of the sample for the determination of aluminum
is finished with a dry silicon carbide abrasive belt of 80 grit.

Table 4. Analytical lines.

Element Wave length (X) Element Wave length (R)
Carbon c1 1930.9 Arsenic As 1972.6
Nickel Nig 2316.0 Tin sni 1899.9
Chromium Crl  2677.2 Boron B 1 1826.4
Molybdenum Mo 2020.3 Niobium NeI 3195.0
Vanadium vV I 31i10.7 Zirconium Zrl1 3392.0
Cobalt Col 3453.5 Caleium Cal 3933.7
Titanium Tig  3372.8 Iron Fel 2714.4
Aluminium All 3961.5
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‘Table 5. Calculating formulas of the measurment repeatability in a sample derived
from the results of the comparative sample.

Element Concentration ranae Formula Ro?t—‘n;‘lilip?rsion
c 0,065 ~ 0.19 OwN = 0.00149 + 0.0265 C% 0.00104
Ni 0.022 ~ 0.135 OwN = 0.00049 + 0.0118 mMi% 0.00065
cr 0.036 ~ 0.131 OwN = 0.00054 + 0.0035 Cr% 0.00028
Mo 0.011 ~ 0.120 OwN = 0.00021 + 0.0193 Mo% 0.00031
v 0.007 ~ 0.10 OwN = 0.00013 + 0.0144 V% 0.00035
Cco 0.013 ~ 0.074 OwN = 0.00015 + 0.0126 Co% 0.00030
Ti 0.004 ~ 0.057 OwN = -0.00003 + 0.0357 Tig 0.00040
AL 0.005 ~ 0.058 OwN = 0.00056 + 0.0058 Al% 0.00030
2s 0.008 ~ 0.046 OwN = 0.00160 + 0.0145 As% 9.00053
Sn 0.005 ~ 0.085 OwN = 0.00039 + 0.0101 Sn% 0.00031
B 0.0002 ~ 0.005 OwN = 0.000032 + 0.0466 B% 0.00028
Nb 0.005 -~ 0.096 OwN = -0.00028 + 0.0608 Nbs 0.00051
z2r 0.005 ~ 0.094 OwN = 0.00128 + 0.0255 Zr% 0.00084
Table 6. Test results on segregation within sample by spectrochemical analysis.
(a)
Repeatabilit (1073 &
Element | JS§ N°'§7§§ﬁg?§? I I Irip v yv [OJszII : VI : VIII IX X
168-1| 0.055 | 2.0 1.0 3.3 1.1 1.5 | 1.4 1.6 1.4 3,3 0.7
169-1| 0.054 | 2.5 3.1 3.3 1.4 0.7 | 1.4 2.9 | 1.4 0.9 2.3
170-1| 0.062 | 1.4 3.9 0.8 2.5 2.8 | 2.7 1.5 | 1.7 2.6 1.2
171-1| o0.081 | 3.9% | 1.3% 3.7% | 3.2% | 0.9% | 1.4% | 1.1% |1.9% 3.5% | 2.8%
c 172-1| 0.081 | 2.6% | 4.0% | 2.0% | 1.2% | 2.1% | 2.6% | 4.3% |2.5% 2.6% | 2.4%
173-1| 0.079 | 1.4% | 2.6% | 2.7% | 2.4% | 2.8% | 4.4% | 2.7% |2.7% 2.3% | 4.8
174-1| 0.071 | 4.2% | 2.8% | 3.42 | 4.0% | 4.9% | 2.9% | 2,22 |2.1% 2.5% | 0.6%
175-1| 0.083 | 3.4% | a.¢® 2.2%] 2.2% | 4.0% | 4.3% | 2.1% |2.7% 2.6% | 2.9%
168-1| 0.013 0 0.4 0.5 0.8 0.4 | 0.5 0.4 |o.8 0.9 0.8
169-1| 0.038 | 1.5% | 0.8% 0 0.5% 0 0.8% | 0.8% |0.9% 1.1% | 0.5%
Ni 170-1| 0.070 | 0.9% | 0.8% | 1.3%* | 0.5% | 1.8% | 2.3¥ | 0.8% |1.2¢ 1.5% | 1.5%
171-1| o0.100 | 3.2 | 2.0% | 2.1 | 1.1% | 1.7% | 0.5% | 1.3 |1.1¢ 3.4 | 0.9%
168-1| 0.012 | 0.1 0.2 0.4 0.3 0.2 | 0.2 0.3 | 0.4 0.4 0.2
169-1| o0.094 | 1.4° | 0.5% 0.4 | 0.7 | 0.5% | 0.8% | 1.1% |o0.8% 0.8%* | 0.5%
Cr 170-1| 0.037 | 0.4% | 0.2% 0.4% | 0.2% | 0.6% | 0.0% | 0.3% |0.2% 0.2% | 0.5%
171-1| 0.067 | 0.9% | 0.6% | 0.5% | 0.5% | 1.0% | 0.2% | 0.5% | 0.42 1.0% | 0.4%
168-1 0.095 | 0.5% | 0.7% 0.8% | 1.1% | 0.9% | 0.9% | 0.8% [0.9% 1.5% | 1..0%
169-1} 0.067 | 1.2% | 0.6% 0.4%* | 0.8% | 0.2% | 0.5% | 0.8% |0.9% 0.9 | 0.3%
Yo 170-1 | o0.011 | 0.3 0.2 0.4 0.1 0.5 | 0.6 0.2 | 0.4 0.5 0.5
171-1 | 0.038 | 0.8% | 0.6% | 0.6 | 0.3 | 0.8% | 0.1% | 0.5% |0.3¢ 1.14 | 0.3
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Table 6. Test results on segregation within sample by spectrochemical analysis.
(b)
Element| JSS No.Standard Repeatability [ OwJ] (1073 9
Value (2) 7 I III v v VI VII VIII X X
172-1 | o0.010 | 0.2% | 0.2% | 0.2% | 0.2% | 0.3% | 0.2% | 0.1% | 0.1% | 0.2% | 0.3%
173-1 | 0.035 0.4% | 0.3% | 0.4% | 0.5% 0.3% | 0.4% | 0.3% 0.2% | 0.4% | 0.9%
v 174-1 | o0.062 0.8% | 0.5% | 0.5% | 0.6% 0.6% | 0.2% | 0.6% 0.3%* | 0.1% | 0.7%
175-1 | 0.093 0.7% | 0.2% | 1.1% | 0.7% 1.0 | 0.7 | 0.6% 0.5% | 0.5% | 0.4°%
172-1 | 0.055 | 0.7% | 0.4% | 0.5% | 0.8% | 112 | 0.8% | 0.5% | 0.6% | 0.4% | 0.8%
173-1 | 0.030 0.5% | 0.6% | 0.4% | 0.7% 0.5% | 0.7% | 0.5% 0.5% | 0.8% | 1.0°
Co 174-1 | 0.020 0.87 | 0.7% | 0.6% | 0.4% 0.5% | 0.5% | 0.7% 0.6% | 0.5% | 0.5%
175-1 | o0.010 0.1% | 0.4% | 0.9° | 0.4% 0.5% | 0.5% | 0.4% 0.4% | 0.4% | 0.4%
168-1 | 0.065 0.7% | 0.4% | 0.6% | 0.8% 1.3% | 1.3% | 0.6% 0.8% | 1.4% | 1.07
_ 169-1 | 0.013 | 0.2% | 0.3% | 0.4% | 0.3% | 0.3% | 0.1% | 0.3% | 0.2% | 0.1% | 0.4%
i 170-1 | 0.097 0.9 1.8 1.1 0.6 1.2 | o.8 0.8 0.7 0.9 0.7
171-1 | 0.038 0.5% | 0.2% | 0.4% | 0.2* | 0.6% | 0.2% | 0.4% | 0.4% ] 0.2% | 0.3%
1681 | 0.047 0.32‘ 1.22’ 0.22 1.42 0.4 | 1.27 [ 0.8% | 027 | 0.4% | 0.3%
1691 | oo | 14 | 128 0" | 0.5 1.1‘; o.zz 0'6Z 0.3Z 0.6% | 0.4%
170-1 | 0.049 o.9d 11" 0.3% | 01? 0.9% | o.sb La’ | 12 0.8% | 0.2%
a1 171-1 | o0.052 1.0a o.9a o.7a o.za o.za 1.4a 0.3, 0.4 0.4% | 0.2%
1721 | o.ons | 0-2% | 0.4 0.7 0.1 0.3 0.1% | 1.2 0.6% | 0.3% | 0.1°
1731 | o.o2a | 96% 1 0.1% | 0.3% | 0.5% | 0.2% | 0% | 0.3% | 0.2% | 0.1% | 0.1
174-1 | 0.032 0.1% | 0.1% | 0.4% | 0.1¢ 0.4% | 0.2 | 0.5% 0.5% | 0.4% | 0.4%
175-1 | 0.054 0.3% | 0.5% | 0.2% | 0.5% 0.5% | 0.1% | 0.2% 0.5 | 0.8% | 0.4%
(c)
N T Repeatability [ Gwll (1073 3)
Value (%) I II II1I v v VI VII VIIT IX X
168-1 | 0.010 2.0% [ 0.7% |2.2% [ 2.1% {1.7% [1.3% | 1.1 | 1.0% | 1.2% | 1.6%
169-1 | 0.005 0.6 0.4 |o.3 0.9 0.3 0.4 1.4 1.7 0.2 0.3
A5 l170-1 | 0,028 | 2.2% | 1.3% |1.5% | 0.7% | 2.2% |2.9P | 1.4% | 2.0% | 2.7% | 2.7P
171-1 | 0.046 2.8% | 2.7% [3.3% | 1.4% ] 2.5% |18 1.9% | 1.6% | 3.3% | 2.4¢
168-1 | 0.005 0.2% | 0.1% {0.3% | 0.3% ] 0.3% |0.3% | 0.2% |0.2% |0.4% | 0.3%
sn |169-1 | 0.011 0.5% | 0.3% |0.4% | 0.2% ] 0.1% |0.2% [ 0.3% |0.4% |0.1% | 0.1¢
170-1 | 0.053 | 0.6% | 1.57 [0.9% | 0.8% |0.9% |1.3% | 1.0% |1.48 |1.22 | 1.2
171-1 | 0.032 0.9% | 0.6% {0.7% | 0.3% |0.7% [0.4% [0.6% |0.5% | 1.0% | 0.5%
172-1 | 0.0021 | 0.08%| 0.07%|0.04% | 0.04% | 0.05% | 0.04% | 0.05% | 0.05%| 0.05% | 0.04%
173-1 | 0.0031 0 0.13%0.07%| 0.04% | 0.05% { 0.10% | 0.07% | 0.10% | 0.08% | 0.13%
B 174-1 | 6.0052 | 0.20%| 0.07%}0.09% | 0.13% | 0.14% | 0.04% | 0.12% | 0.11% | 0.17% | 0.12%
175-1 | 0.0085 | 0.15 | 0.11 |0.17 | 0.04 | 0.26 {0.16 |0.08 |0.21 |0.12 | 0.15
172-1 | 0.053 1.6% [ 1.3% |0.4% | 1.0% [ 1.2% |0.9% [1.2% [0.5% |1.0% | 1.72
- 173-1 | 0.032 0.6% | 0.67 ozsa 0.6% {0.5% [0.7% |0.6% [0.3% {0.7¢ | 1.5%
R : 174-1 | 0.021 0.9% | 0.6% |0.6% | 0.6% |0.6% [0.3% |0.6% |0.3% |0.3% |0.6%
175-1 | 0.011 0.4% | 0.1% l0.8% | 0.5% |0.7¢% |0.5¢ |0.5% |0.3% |0.5% | 0.3%
172-1 | 0.009 0.5% | 0.2% |0.4% | 0.3% |0.2% |0.5% |0.6% |0.5% |0.8% | 0.4%
173-1 | 0.019 0.8% | 0.8% [0.9% | 0.8% |0.6% |0.2%9 |0.8% |0.2% |1.0% | 1.5%
Zr |174-1 | 0.028 1.7% | 0.7% |1.7% | 1.2% [0.7% |0.9% |0.4% |1.6% |0.4% | 2.0¢
175-1 | 0.048 0.9% | 0.6% [0.4% | 1.7% | 2.4% |1.0% |1.4% [1.42 {0.9% | 0.8%
168-1 | 0.0007 | 0.12 [ 0.03 [0.12 | 0.03 |o0.05 |0.03 |0.03 |0.03 |0.03 |0.03
169-1 | 0.0013 | 0.04 | 0.05 {0.08 | 0.04 |0.08 |0.05 |0.10 |0.04 |0,10 | 0.05
€a 13170-1 {0.0027 | 0.25 | 0.12 [0.09 |0.24 {0.05 |0.07 |o0.08 |0.02 |0.10 |0.07
171-1 | 0.0027 | 0.20 | 0.15 |0.09 |o0.08 |o0.04 |0.22 |0.13 [o0.08 |0.04 {o0.18
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Table 7. Calculating formulas of the measurment repeatability between samples derived
from the results of the comparative sample.

Element [Concentration range Formula Root-Dispersion
(%) (VVyz )
C 0.065 ~ 0.19 ObN = 0.00079 + 0.0138 C s 0.00074
Ni 0.022 ~ 0.135 Obpn = 0.00080 + 0.0085 Ni % 0.00043
Cr 0.036 ~ 0.131 ObN = 0.00028 + 0.0046 Cr % 0.00016
Mo 0.011 ~ 0.120 ObN = 0.00016 + 0.0122 Mo % 0.00020
v 0.007 ~ 0.100 ObN = 0.00001 + 0.0093 V g 0.00032
Co 0.013 ~ 0.074 GgbHM = 0.00042 + 0.0041 Co % 0.00033
Ti 0.004 ~ 0.057 gbN = 0.00012 + 0.0189 Ti % 0.00028
Al 0.005 ~ 0.058 GPH = 0.00035 - 0.0018 Al % 0.00014
As 0.008 ~ 0.046 GgbN = 0.00093 + 0.0179 2s % 0.00036
Sn 0.005 ~ 0.085 GbN = 0.00022 + 0.0085 Sn % 0.00017
B 0.0002~0.005 O BN = 0.000051 + 0.0109 B % 0.000044
Nb 0.005 ~ 0.096 GbN = 0.00032 + 0.0119 Nb % 0.00026
ir 0.005 ~ 0.094 ObH = 0.00057 + 0.0198 2Zr % 0.00154

Table 8. Test results on segregation between sam-
ples by spectrochemical analysis.

Repeatability [ CwJ] (107~ 8)

Element ["gg 1 [ 169-1 | 170-1 | 171-1 | 172-1 | 173-1 | 174-1 [175-1
c 2.9 2.2 1.8 3.26 | 3032 | 3.2 2.3 3.3P
Ni 0.8 1.1% 0.9% 2.0
or 0.5 1.0° | 0.4% | 0.3%

Mo 1.2% 0.9% 0.3 0.5%

v 0.1% 0,49 9.6% | 0.5%
co 0.4% | o0.5% ] 0.4 0.3°
Ti 0.9% 0.2% 0.8 0.5%

aL 0.4% 0.2% 0.2% 0.3% 0.4 0.3% 0.3% | 0.3%
as .82 | 1.1% | 1.3% | 2.2¢

sn 0.4% | 0.4% | 0.5% | 0.5%

B 0.07%) 0.05% 0.06% 0.12¢%
Nb 0.7¢ 0.5% 0.6% | 1.8%
2r 0.4% 0.9% 0.8% | 0.4
ca 0.04 | 0.08 | 0.05 0.12
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Fig. 2—A. Calibration curve for each element in the sample of Minor element seeies B and
Standardization series A by emission specteometric method.
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Fig. 2—B. Calibration curve for each element in the sample of Minor element seeies B and

Standardization series A by emission specteometric method.
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10~11 Analysts ( The analysis section of university

Analytical results and goverment and municipal office, the analysis

section or laboratory of steel maker )

results of duplicate analyses separately ( Since
1975, it has been revised to '"duplicate analyses at
the same time." )

[Eollection of data The Iron and Steel Imstitute of Japan
The Secretariat of the Committee on Iron and Steel
Standard Samples for Analysis.

Confirmation of JIS methods.or equivalent ones aré used, and if
analytical method nesessary, the presentation of related paper is re-
quired. : : :
L, Calculation J Calculation note for the decision of standard values
a) Average in each laboratory (x)
b) General average (X)
c) Range in each laboratory (R)
d) Standard deviation of average
in each laboratory (oX)
e) Range ( Rmax )
L Verification J a) Estimation of tolerance error in each laboratory
b) 20 verification --— average in each laboratory
( ¥ ) is to be within [ ¥ + 20% ].
c) Rmax verification ——~ For new standard samples,

the ratio of range maximum of them to the standard
devation of old standard samples is not to be be-
yond the limit defined.

d) Technical estimation —-— The estimation in techni~
cal aspect is added to the statistical verifica-
tion.

Decision of The subcommittee of the Committee on Iron and Steel
standard value Standard Samples for Analysis.

The averages shown in Cetificate are the arithmetric mean calculated from
the remain not rejected by .each. verification.
( Since 1975, the standard deviations of the data adopted have been added. )

Fig. 3. Procedure for the decision of standard value.
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2 oa} 173-2 _ 2 o.2] 171-2 :
161-2
o 17272, . ) o o 1
.
0 0.00s 0.10 0 0.05 0.10
voo(%) L (%)

Fig. 4. Calibration curves for V and Ti by spectrophotometric method.
V : JIS G 1221 N-BPHA Extraction Spectrophotometric Method.
Ti : Diantipyrylmethan Spectrophotometric Method.
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Table 9. Analytical methods used for the determination of standard values.

Element

Method

JIs
JIs

1211-1969 Combustion-Coulometric Method.
1211-1969 Combustion~Electro Conductometric Method.

Ni

JIS 1216-1969 Dimethylglyoxime Spectrophotometric
Method after Separating Ferric Hydroxide.

JIS 1257-1975 Atomic Absorption Method.

JISs 1217-1969 Diphenylcarbazide Spectrophotometric
Method.

JIS ‘G*1257-1975 Atomic Absorption Method.

JIS
Jis

1218-1969 Thiocyanate Spectrophotometric Method.
1218-~1969 Thiocyanate Extraction Spectrophotometric
Method.

JIS 1257-1975 Atomic Absorption Method.

JIs 1221-1969 N-BPHA Extraction Specttrophotometric
Method.

JIS 1257-1975 Atomic Absorption Method.

Co

JIs 1222-1969 B-nitroso-ca-naphthol Extraction Spectro-
photometric Method.
Jis 1222-1969 Nitroso R Salt Spectrophotometric Method.
Nitroso R Salt~TOA Chloroform Extraction Spectrophoto-
metric Method.

JIS ¢ 1257-1975 Atomic Absorption Method.

o ale elo eaald ola aleoa

JIS G 1223-1969 TOPO Extraction Thiocyanate Spectrophoto-
metric Method.

JIS G 1223-1969 Hydrogen peroxide Spectrophotometric
Method.

Diantipyrylmethane Spectrophotometric Method.

JIS G 1257~1975 Atomic Absorption Method.

JIS 1224~1969 Chromazurol S Spectrophotometric Method.

G
JIS G 1257-1975 Atomic Absorption Method.
G

JIs 1225-1969 Arsenic Iodide Extraction Molybdenum

Blue Spectrophotometric Method.

JIS G 1226-1969 Tin Iodide Extraction Phenylfluorone
Spectrophotometric Method.
JIS G 1257-1975 Atomic Absorption Method.

JIS G 1227-1969 Methylene Blue Extraction Spectrophoto-
metric Method.

JIS G 1227-1969 Curcumin Spectrophotometric Method afterx
Distillating.

Quinalizalin Spectrophotometric Method after Distilla-
ting.

Emission Spectrographic Method-Solution Technique.

Sulphochlorophenol S Spectrophotometric Method.
JIS G 1231-1969 Thiocyanate Spectrophotometric Method.
JIS G 1231-1969 Pyrogallol Spectrophotometric Method.

JIS G 1232-1969 Xylenol Orange Spectrophotometric Method.
Arsenazo-IIl-Spectrophotometric Method.

JIS @ 1257-1975 Atomic Absorption Method.

Brilliant Green Spectrophotometric Method.
Rhodamine B Spectrophotometric Method.
JIS G 1257-1975 Atomic Absorption Method.
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Table 10. Calculating formulas of reproducibility on the measurment for the determination
of standard values.

Element Concentration range (%) Formula (%)

Ni 0.01 ~ 0.10 0.00121 + 0.0088 x { Ni (%)}
Cr " 0.00045 + 0.,0253 x { Cr (2)}
Mo » 0.00069 + 0.0168 x { Mo (%)}
v ” 0.00039 + 0.0236 x { V (%)}
Co 0.01 ~ 0.05 0.00030 + 0.0303 x { Co (%)}
Ti 0.01 ~ 0.10 0.00072 + 0,0203 x { Ti (%)}
Al 0.01 ~ 0.05 0.00104 + 0.0116 x { Al (%)}
As - 0.00023 + 0.0390 x { As (%)}
Sn - 0.00051 + 0,0333 x { sn (%)}
B 0.002 ~ 0.01 0.00019 + 0.0137 x { B (%)}
Nb 0.0l ~ 0,05 0.00023 + 0.0401 x { Nb (%)}
zZr " 0.00109 + 0.,0185 x { zr (%)}
Ca 0,0005 ~ 0.003 0.00007 + 0.0443 x { ca (%)}
sb 0,002 ~ 0,02 0.00014 + 0.0301 x { sb (%)}
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Fig. 5. Calibration curves for Ni, Cr, Co and Mo
by atomic absorption method.
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