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Effect of straw charcoal as a “Carbon Neutral” carbon source on
the melting behavior of mold flux

SHANGGUAN Duanyan, XU Yuhong, GUO Zhipeng, HAO Ziyi, LI Tao, TAN Min, GU Shaopeng”

(School of Metallurgy and Energy, North China University of Science and Technology, Tangshan 063210, Hebei, China)

Abstract: Carbonaceous materials are one of the essential components in mold flux, mainly serving to
regulate its melting behavior. Under the background of the “dual carbon” strategy, conventional car-
bon materials exhibit high contents of fixed carbon, nitrogen, and sulfur, resulting in excessive emis-
sions of CO,, NO,, and SO,, which pose serious environmental concerns. Moreover, their non-renewab-
ility and high cost further limit their sustainable application. Therefore, it is urgent to explore the renew-
able and environmentally friendly alternatives. The research proposed a “carbon-neutral” , renewable
and abundant solid waste, straw charcoal, as a new type of carbon source for protective slag. The re-
spective basic physical properties of carbon black C611 and straw charcoal were investigated, and the
influence of carbon types and contents on the melting behavior of mold fluxes were systematically ana-
lyzed. The results indicate that straw charcoal possesses a higher specific surface area and larger aver-
age particle size than carbon black C611, though its fixed carbon content is relatively lower. With in-
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creasing straw charcoal content, the softening temperature, melting temperature, and flowing temperat-
ure of mold flux increase noticeably, with the melting temperature being the most affected. As the car-
bon content of straw increases, the melting rate of the mold flux decreases. When the carbon content is
8%, the control effect of straw charcoal on the melting rate of the protective residue is the same as that

of carbon black C611.

Key words: straw charcoal; carbon black C611; physical properties; mold flux; melting behavior;
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Table 1 The chemical composition of the basic slag sys-
tem of mold flux %

NO. CaO SiO, ALO; Na,O CaF, MgO
A 30.5 30.5 5.0 12.0 20.0 2.0
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Table 2 Carbon ratio in mold flux %

NO. A Straw charcoal Carbon black C611

S4 96 4 0

S6 94 6 0

S8 92 8 0

S10 90 10 0

C4 96 0 4

Cc6 94 0 6

C8 92 0 8

C10 90 0 10
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Table 3 Elemental analysis of carbon materials %
Carbon materials C N (6] H S
Straw charcoal 44.56 0.62 35.35 4.11 0.13
Carbon black C611 72.84 1.02 14.38 2.9 0.35
F4 REMBTILSH

Table 4 Industrial analysis of carbon materials

Industrial analysis/%

Calorific value/(MJ-kg™")

Carbon materials

Ash content Volatile matter content

Moisture content

Fixed carbon content

Straw charcoal 5.13 12.25 11.87 80.51 33.79
Carbon black C611 1.41 5.48 4.17 94.47 36.40
=5 mERMEAIES

Table 5 Physical and chemical properties analysis of carbon materials

Carbon materials

Average particle size/um

Specific surface area/(m*-g ")

Straw charcoal 59.34

Carbon black C611 8.98

1267.42
116.10
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Fig. 6 Softening temperature of mold flux with different
carbon contents
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