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Fig.1 Analysis of particle size distribution
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Fig.2 FSEM-EDS analysis of pyrolysis carbon black
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Fig.3 Effect of sodium silicate dosage on the flotation
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Fig.4 Effect of foaming agent dosage on the flotation
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Fig.5 Effect of collector dosage on the flotation
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Table 1  Orthogonal test factors and levels
FSEVN K%=B KE&C KI%D KIZRE
ACE B fhEm R AR FTRIREE R

(g/t) gl) [(mh)  Ag/L) /min
1 0 0 0.15 10 3
2 500 500 0.20 15 5
3 1000 1000 0.25 20 7
4 1500 1500 0.30 25 9

M7 ZE 5y HT A 3 AT, AR i 500 g/t
fhEREA R 1500 g/ts i 0.25 mY/h, B KIK
20 g/L FIEINTE] 9 min I, MKy H 17.52%.
TR R BRI R, AN R R
TR AT K53 (RS e R B0 N g 78>
VRIS TR > Y 1) FH >0 S > T OR = DA
FCAREXN T ESCRIEmECh W, X555
PRt a5 RAAT . A KU A,B,C3DSE, A& R %
PR IR B AL R AR SR

R2 EXIHHER
Table 2 Orthogonal test for purification of carbon black

SIS A B C D E TR K% FAEBERERY% BRI R /%

1 1 1 4 3 2 21.32 18.35 82.10 81.19
2 2 1 1 1 3 34.57 17.72 74.64 68.87
3 3 1 3 4 1 27.46 17.79 80.43 75.54
4 4 1 2 2 4 42.40 17.12 62.79 61.36
5 1 2 3 2 3 48.35 18.36 62.43 55.53
6 2 2 2 4 2 49.68 17.96 61.17 54.22
7 3 2 4 1 4 57.65 18.01 4771 46.20
8 4 2 1 3 1 44.96 17.57 65.57 58.87
9 1 3 1 4 4 43.43 18.26 66.95 60.36
10 2 3 4 2 1 36.49 17.96 70.69 67.05
11 3 3 2 3 3 67.24 18.23 43.11 36.29
12 4 3 3 1 2 56.08 17.67 70.66 60.67
13 1 4 2 1 1 19.29 17.17 86.68 89.17
14 2 4 3 3 4 58.22 17.52 71.35 64.45
15 3 4 1 2 2 57.27 17.01 82.67 65.34
16 4 4 4 4 3 68.84 18.33 4132 47.13

K1 7214 7097 7057 7057  70.48

K2 71.16 7190 7047 7045  70.99

K3 71.04 7212 7134 7166  72.64

K4 70.69  70.02  72.65 7234 7091

R 1.10 2.10 2.17 1.90 2.16
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Table 3  Analysis of variance

TERIE mETHM Bl ¥ Flb I F1E
KEA 0.35 3 0.2 049 Fyg(3,12)=5.95
K%=B 0.54 3 0.18 0.76

HEC 0.73 3 024 1.02 Fys(3,12)=3.49
K% D 0.67 3 022 0.95

KIZE 0.67 3 022 095 F,,(3,12)=2.61
R 2.84 12 024

it 5.79 15
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TRIRAS I % % 66.23% (W& 4) .

T4 ARBREIERRESERHERE

Table 4 Content and removal rate of Main impurity from

pyrolysis carbon black
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£ 3.86 1.21 7.72 75.49
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Flotation of Pyrolysis Carbon Black from Waste Tires

Li Tao', Wang Shuai’>, Chen Wangyang', Jiang Haidi', Fu Yuanpeng'

(1.School of Chemical Engineering & Technology, China University of Mining and Technology, Xuzhou,
Jiangsu, China; 2.Advanced Analysis & Computation Center, China University of Mining and Technology,
Xuzhou, Jiangsu, China)

Abstract: This is an essay in the field of mineral processing engineering. The flotation method is applied to
reduce ash content and purify pyrolysis carbon black from waste tires in this study. The effect of different
operating factors on carbon black flotation was explored, and the phase and morphology of different flotation
products were measured by various characterization methods. Results show that 62.32% yield of clean
carbon black and 17.29% ash content for flotation concentrate were obtained, and 37.68% yield of flotation
tailing and 23.32% ash content were obtained as well under the optimal flotation conditions were of 20 g/L.
of concentration, 500 g/t of collector, 1500 g/t of foaming agent, 9 min of froth skimming time and 0.25 m*/h
of aeration amount, and the removal rate of quartz is 75.49% and the removal rate of calcium carbonate is
66.23%. Minerals including quartz and calcite were effectively removed by flotation, The amount of aeration
had more significant impact on the test. This study indicates that flotation can be well used for reducing ash
content of pyrolysis carbon black from waste tires which is proved to be an effective ash reduction

pretreatment method.
Keywords: Mineral processing engineering; Waste tires; Pyrolysis carbon black; Flotation; Ash reduction
and purification
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Effect of Pretreatment Methods on the Yield of Humic
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Abstract: This is an essay in the field of mineral processing engineering. During the mining and storage
process of coal resources, a large amount of oxidized coal is formed, resulting in waste of coal resources and
environmental pollution. Extracting humic acid from oxidized coal can achieve the goal of high-value
utilization of oxidized coal resources. In order to further improve the content and utilization efficiency of
humic acid in oxidized coal, this article uses three methods: H,O, oxidation, concentrated H,SO, oxidation,
and reverse flotation to pretreat oxidized coal samples. The influence of these methods on the content of
humic acid in oxidized coal was investigated, and the changes in oxygen-containing functional groups were
analyzed using Fourier transform infrared spectroscopy (FTIR). The experimental results show that both
oxidation and reverse flotation can improve the utilization efficiency of humic acid. After using H,O,
oxidation, the humic acid content in coal samples increases from 21.58% to 43.62%; After oxidation with
concentrated H,SO,, the content of humic acid reached 48.51%, and the extraction rate of humic acid
reached 81.08%. Extracting humic acid through reverse flotation treatment can remove some minerals, and
humic acid is enriched in sediment. The extraction rate of humic acid is also improved. After oxidation
treatment, the extracted humic acid has an increase in oxygen-containing groups and enhanced
hydrophilicity.

Keywords: Mineral processing engineering; Oxidized coal; Humic acid; Extraction rate; Oxidation;
Flotation
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