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Analysis of Tramp Element in Iron Scraps
Akito Tot, Junichi Sato and Takahiro Kaxero

Synopsis :

Recycle of materials is expected to reduce environmental burden which accompanies the production of materials.

However, the recycle may also result in concentration of tramp elements in the materials. In order to promote the
recycle of materials, we have to have clear prospect for the accumulation of the tramp elements. In this study, we have
collected iron scraps from various scrap yards in Japan and analyzed the concentration of such tramp elements as
copper, tin and chromium. We also estimated tramp element accumulation at shredding processes. The result shows
that, although Cu and Sn concentrations in the iron scraps are close to their critical levels, the tramp element
accumulation at shredding processes is currently relatively small.
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Table 1. Tramp element concentration in iron

scrap samples (deformed bars).

No. [Place Old/NewCu (%)Sn (%)ICr (%)|Profile
1{Miyagi old 0.396] 0.034] 0.134|Dt0
2|Miyagi old 0.441{ 0.054 0.17{D8
3{Miyagi old 0.209] 0.053] 0.135{D22
4]|Miyagi new 0.301] 0.034] 0.176{D10
S|Miyagi  |new 0.275] 0.024] 0.236|D10
6[Miyagi new 0.233] 0.027 0.09iD25
7} Tochigi 30yrs 0.37] 0.039 0.16/|D13
8| Tochigi 30yrs 0.346] 0.115] 0.146{D25
9| Ibaraki old 0.314] 0.018] 0.207|D13

10| Chiba old 0.264 0.02f 0.149|D13
11|Chiba new 0.384] 0.022| - D13
12{Chiba new 0.248] 0.022] - D13
13|Chiba new 0.287{ 0.025| - D13
14|Chiba new 0.394] 0.022| - D25
15{Chiba new 0.379] 0.021] - D25
16| Tokyo 30yrs 0.281] 0.022] 0.225[D13
17| Tokyo new 0.193] 0.034] 0.238|D13
18| Tokyo new 0.262| 0023} - D25
19{Kanagawa |new 0337, 0021} - D10
20{Kanagawa |old 0.174 0.06] - D13
21|Kanagawa jold 0.202] 0.014] - D13
22|Kanagawa |old 0.331] 0.042] - D10
23| Aichi old 0.265] 0.017} 0.164|D16
24{Gifu old 0.286) 0.033] 0.159|D10
25|Gifu old 0.226] 0.021} - D16
26|Gifu old 0.216] - 0.179|D16
27|Gifu old 0.295| - - Dlé6
28|Osaka old 0.323] 0.067] 0.177{D10
29[{Osaka old 0.326] 0.017] 0.193|{D13
30{Osaka old 0.391] 0.044] 0.134}D25
31{Okayama |old 0.175{ 0.013] 0.077|D16
32|Hiroshima {old 0462} 0.022] 0.292|D25
33|Chiba new 001} 0.002] 0.017|D13 B
34|Kanagawa {old 0.01{ 0.003 0.03|DI0 B
35|0saka old 0.008] 0.002] 0.032|D8 B
36|Osaka old 0.005{ 0.001 0.02|D13 B
37|Okayama |old 0.012{ 0.003] 0.019{D8 B
38|Hiroshima |old 0.007{ 0.002f 0.055{D25 B
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Table 2. Tramp element concentration in iron

scrap samples(others).

Bars

No. [Place Old/NewWCu (%)Sn_(%)[Cr (%)]Profile
39|Tochigi  |30yrs 0.182] 0.043] 0.0238 ¢
40{Chiba old 0.153| 0.013] 0.078]7 ¢
41|Kanagawa |old 0441]  0.05] - 94
42|Kanagawa |old 0.243] 0.045] - 124
43|Kanagawa |new 0.305 0.02] - 134
44} Aichi old 0.274| 0.025| 0.134]/13 4
45(Miyagi  lold 0.024] 0.002] 0.01{12¢ B
46|Miyagi old 0.006| 0.001] - 6X9 B
47|Chiba 30yrs 0.007| 0.002] 0.024[9 ¢ B
48|Chiba old 0.005] 0.001] - 94 B
49|Kanagawa |new 0.006] 0.003] - 64 B
50|Okayama |old 0.01f 0.002] 0.019{184 B
51)Okayama |old 0.038] 0.004)f 0.015{184 B
52|Hiroshima |old 0.005| 0.003 0.04{13X13 B

Sections
53[{Chiba old 0.419] 0.057| - Angle
54{Chiba 60yrs 0.39| 0.029{ 0.299|H
55{Chiba old 0.32] 0.01S{ 0.145|H
56{Chiba old 0.263] 0.071f 0.065|Angle
57|Chiba old 0.33] 0.013] 0.312|Angle
58}Chiba old 0.11 0.01f 0.058{Rail
59{Kanagawa |old 0.351| 0.037} - Angle
60|Kanagawa |new 0.278] 0.021] - Angle
61| Tochigi 50yrs 0.053] 0.003] 0.015{H B
62{Chiba 60yrs 0.02 0| 0.037/H B
63]{Hiroshima |old 0.008{ 0.001 Angle B

Hot rolled steel
64|Chiba old 0.21] 0.014] 0.022]Plate
65|Kanagawa |new 031} 0.011f - Plate
66|Hiroshima |old 0.323] 0.019] - Plate
67|Hukuoka |[new 0.361] 0.019] - Plate

* B in the profile column means the sample considered to be BF steel

Table 3. Average and standard deviation of tramp
element in EF steel scrap samples.

Cu(%) Sn(%) Cr(%)
Average 0.297 0.031 0.158
Standard Dev. 0.081 0.02 0.075
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Fig. 1. Distribution of Cu concentration in EF steel
scraps.
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Fig. 2. Distribution of Sn concentration in EF steel
scraps.
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Fig. 3. Distribution of Cr concentration in EF steel
scraps.
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Fig. 4. Distribution of Sn concentration in old
scraps.
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Fig. 5. Distribution of Sn concentration in new
scraps.
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Table 4. Examples of target for tramp element
control at EF companies.

Tramp element| A B C

Cu (%) 0.35 0.4 0.4
Sn (%) 0.08| 0.06] 0.04
Cr (%) 0.2 0.3

Table 5. Average of Cu and Sn in old and new EF
steel scrap samples.

Cw(%) |Sn(%)
All EF steel Average(old samples) 0.294 0.035
samples Average(new samples) 0.303 0.023
Defromed bars Average(old samples) 0.303 0.036
and sections Average(new samples) 0.298 0.025
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Table 6. Permissible level of Cu & Sn in each type
of steel products.

Type Cu (%) Sn (%)
Hot&cold rolled steelj0.10 or less 0.02 or less
Sections 0.30 or less 0.025 or less
Steel bars 0.40 or less 0.06 or less
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Table 7. Tramp element concentration in EF steel

products.
Cu(%) Sn(%)
Sections 0.20 ~ 0.35 0.010 ~ 0.020
Bars 0.25 ~ 0.50 0.015 ~ 0.025
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