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Abstract: Electric arc furnace (EAF) short process steelmaking takes scrap steel as the main raw material , which has the
characteristics of short process, low energy consumption and low carbon emission. Facing the major demand of national "
double carbon " strategy, the development of electric furnace steelmaking is the most important and operable process route
for China 's iron and steel industry to realize green and low carbon development. However, the biggest problem of high-
quality utilization of scrap steel in electric arc furnace steelmaking is the control of residual element content. One of the im-
portant sources of residual elements in steel is Zn and Sn impurities elements in coated scrap steel. Among them, Zn
mainly produces dust pollution in the steelmaking process, and Sn will remain in the steel to deteriorate the mechanical
and processing properties of steel. There is no effective stripping and purification method for coating in the traditional elec-
tric arc furnace smelting process. Therefore, it is of great significance to realize the efficient removal of Zn and Sn ele-
ments in scrap steel through technological innovation. According to the research progress at home and abroad, the source
and harm of Zn and Sn elements are introduced. The research progress of removal technology and principle of Zn and Sn el-
ements in scrap steel is summarized, including solid scrap pretreatment and melt removal technology. The advantages and
disadvantages of different technologies are compared and analyzed. Solid scrap pretreatment includes mechanical removal ,
leaching and electrolytic removal, and vaporization removal. Melt removal includes calcium reaction and evaporation re-
moval. Finally, the application prospect of Zn and Sn removal technology in actual production is prospected and pre-
dicted, which puts forward possible solutions for the high-quality utilization of scrap steel and provides reference for subse-
quent research.
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Fig. 1 The trend of crude steel production and scrap steel resources :

and scrap resources

(a) global crude steel output, (b) China’s crude steel output
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Table 1 Sn content requirements for different steel grades
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Fig. 2 Coating interface structure (a) Znic plating layer; (b) Tin plating layer
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R2 InMFeEES-SSREWPAREERMEAG
(800 °C)

Table 2 The AG"(800 °C) of the possible reaction between

Zn and Fe in an oxygen—chlorine mixture

S5 = AG"( 800 “C)/( kJ-mol ™)

Zn(1) + Cl,(g)—>ZnCl,(g) —-272.430

Zn(l) + 1/20,(g)—Zn0 -240.160

Zn0 + CL(g)—ZnCL(g) + 1/20,(g) -32270

Fe + 1/20,(g)—>FeO -202.347

3Fe0 +1/20,(g)>Fe,0, -163.111
2Fe,0,+1/2 0,(g)~3Fe,0, -86.371
Fe,0,+ 9/2 Cl{g)—3FeCl(g) +20,(g) +73.550
Fe,0,+ 3CL(g)—>2FeCl(g) + 3/20,(g) +77.831
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