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Table 1 Main components of raw materials %
JEUHZ R Pb Zn Cu Fe Sio, Ca0 &S AMS  As Sh Bi
ka1 59.38  5.28 .29  7.09 1.63 0.0l 20.96 1550 0.06 1.58  0.10
RS 2 52.46  4.04 1.03 10.20 505 0.8 17.77 14.25 0.22  0.19  0.23
HAER 3 48.16  1.63 0.02 12.06 3.64 1.61 18.30 14.22 0.99  0.05 0. 02
B 74.28 0.23  0.09 0.40 1.67  0.27  7.33 0.12  0.10 0.02
WE 2 72.54  0.32  0.12 0.53 1.8  0.30 7.22 0.14 0.10 0.02
HYH 3 70.48  0.64 0.14 0.74 215 0.38 6.64 0.16 0.12  0.02
PR 1 35.50 44.80  0.10
HBE S 2 11.91 58.22  1.70
By 3 5.83 47.40  2.10
ATV 52,05  0.60  0.10 7.79 3.29  3.97  0.05
HHHIK 2 48.58  0.65  0.80 10. 05 1.13 454  0.23
IR 3 36.41  0.58 1. 00 13.49 6.54  7.06  0.31
AApBERiE T 52,300 052 0.01  0.45 8. 62 0.45 0.10 0.03
SAbEFRIE 2 4452 0.93  0.01  0.46 6.92 0.60 0.08  0.04
FAbEREINHE 3 31,23 1.45  0.01  0.47 5.23 0.66 0.14  0.06
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PbhSO, + C=Pb +S0,(g) +CO,(g) (1)
PbSO, +2C =PbS +2C0,(g) (2)
2) A E AL .
PbS +1.50,=PbO + S0, (3)
ZnS +1. 50,=7n0 + S0, (4)
CuS +1.50,=Cu0 + S0, (5)
FeS +1.50,=Fe0 + SO, (6)
3) B2 H BN (SRR T BORT Y £ 2RI
PbS +2Pb0O =3Pb + S0, (g) (7)
PbS + PbSO,=2Pb +250,(g) (8)
4):@2@:&@
xPbO + Si0,=Pb SiO, , (9)
xCa0 +y85i0,=Ca Si 0, ,,, (10)
2Fe0 + Si0,=Fe,Si0, (11)
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Fig.1 Process flow diagram of dual bottom blowing
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Table 2 Hot state test results

56 H ) RER/(th™h) R H B % HYBE R L/ % B % BRnk H FE 1t H

8.2—8.8 40 0 1.6 1.69 1.68 0. 46
8.9—8. 15 40 4 1.2 1.72 1.66 0. 44
8.16—8.22 40 6 1.0 1.65 1.60 0.45
8.23—8.29 40 8 0.9 1.82 1.72 0. 47
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Table 3 Hot state test results

REE/ AR

BYBCIE L/

I H B . SRR LA/ % B % EREELL FHEE L
(t-h™") & il % o
9.10—9. 12 36 10 5 0.8 2.86 1.68 0.33
9.13—9. 16 38 15 5 0.7 2.59 1.62 0.33
9.17—9.24 40 20 5 0.7 2.08 1.65 0.34
9.25—10.8 41 25 5 0.6 1.92 1.67 0.33
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Table 4 Main process parameters and technical indicators of bottom-blowing oxidation furnace

it H AR R Wi H HARSER
R % 35 ~55 TR/ (bt 100 ~ 130
FLHTTAL % =90 R/ C 950 ~ 1 200
— T % 20 ~35 TR/ % 2~4
AT % <0.5 SR/ (Nm® 1 7!) 90 ~110
JRERE/ % 99 KA L 1.5~2.2
MR/ % 10 ~15 PERE LY 0.2~0.5

R5 ERBMERPEETZSHREARIER

Table 5 Main process parameters and technical indicators of bottom-blowing melt reduction furnace

I H HARSH Wi H SR A
I E S % 1.6 £0.4 R/ C 1100 ~ 1250
HA AL/ % =90 AR/ % 20 ~30
TR % 65 ~80 ERTE L 1.5~2.0
BE A H 0.2~0.5
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Table 6 Main components of reducing slag %

JLE Pb Zn Cu FeO Sio, Ca0 S
W 1 1.46 17. 81 0.17 39. 14 18.82 7.6 0.65
i 2 1.30 10. 10 0.10 42.81 23.42 7.92 0.36
i 3 1.52 17.35 0.18 40. 02 19.11 8.10 0.62
W 4 1.43 12.75 0.13 40. 40 23.61 7.84 0. 46
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I Cr FEEAL, R 7 s,
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Table 7 X-ray fluorescence analysis results of waste slag in co-melting flue furnace

%o

JLE Ph Zn Cu Fe Si Ca S As
G 0.10 0.40 0.38 29.21 13.28 6.70 0. 48 0. 06
JLE 0 Al K Mn Mg Ba Ti Cr
s 37.70 4.35 1. 06 1.24 1.03 0.35 0.29 0.11

B X R e SR P T 4% 1 A 7K 9 0 1 K |
BB SO B R VB AR VB B BT R S
FUpH B, il 25 5 R BH 0 Ak b s Fnak J5 o i v
AU SN 0,004 mg/L, Fi2 IR HY 557—2010¢
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Table 8 Wastewater monitoring data mg/L

K& cop P Ph As cd Cu

JE7K 1 28.35 0.434 0.0135 0.0061 0.0045 0.0080
JE7K2 27.40 0.312 0.0160 0.0266 0.0065 0.009 6
JE7K 3 30.98 0.449 0.0201 0.0459 0.0036 0.0051

x99 ESENHE

Table 9 Exhaust gas monitoring data
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Application of primary ore collaborative multi-morphology lead-based

solid waste smelting technology and large-scale equipment

LIU Suhong, LI Qian
(Henan Yuguang Gold Lead Co. , Ltd. , Jiyuan 459000, China)

Abstract; Based on the analysis of the characteristics, composition and physical properties of lead-based
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solid waste, the reaction mechanism of primary ore smelting with lead-based solid waste under the
conditions of bottom blow oxidation smelting, direct reduction of pulverized coal by bottom blowing and
fuming is expounded. The process indexes of primary ore smelting with multi-form lead-based solid waste
under the hot state test are listed. The process operation indexes and the engineering application effect on
refractory life, lead content in reduction slag, production cost, waste slag, waste gas and waste water
after application of demonstration project are summarized. The annual treatment of lead-based solid waste
in the demonstration project can reach 270,000 tons, which reflects the superiority of the primary mine
cooperating with multi-form lead-based solid waste smelting technology and large-scale equipment.

Keywords: primary ore; collaboration; lead-based solid waste; smelting technology ; equipment; bottom
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Status, trend and suggestions of lead-based solid waste resourses

YANG Jianbo, MA Wenjun, YANG Yi, WANG Yue
( China ENFT Engineering Corporation, Beijing 100038, China)

Abstract; Non-ferrous metal is an important material basis for national economic development, and the
lead-based solid waste generated from its production process is both resource and pollutant, which can
provide resources for economic development when properly disposed,and on the contrary, would cause a
certain amount of pollution to the environment. This paper analyzes the source of lead-based solid waste,
resource and environmental attributes, production, regional distribution, future production changes, etc.
The results show that in 2022, Chinas non-ferrous metal smelting of lead-based solid waste production
was 11. 52 million tons, and it is expected that the production of lead-based solid waste in 2024 will peak
at 12. 16 million tons, and fall to 11. 1 million tons in 2030, the lead-based solid waste is mainly located
in Henan, Anhui, Yunnan, Hunan and Guangxi,which together account for nearly 60% . Combined with
the technical characteristics of lead-based solid waste disposal, suggestions on lead-based solid waste and
industrial layout are put forward, such as improving policies and regulations, improving the level of
technology research and development and synergistic disposal.

Keywords: lead-based solid waste; environmental attribute; regional distribution; development trend;

development recommendation; copper; zinc L
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