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Table 1 Sample chemical multi-element analysis
TFe SiO, ALO, S P Mn Zn CaO
64.80 4.80 1572 0.018 0.043 0.151 0.003 0.013
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Table 2 Sample particle size analysis
KifZ/um +74 -74~+38 -38~+15 -15~+10 -10~+5 -5

FEE/% 376 18.44 21.78 10.45 17.33 28.24
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M AR B REA 14) 2 JU3E B 24 00 A A WL v 2y
T B 7 B IR AR e 2R ), KR 4 R
() 25 S Y 4 BRI, LRI 2 5 900 )7
1300 J3. 1500 J3. 1800 Ji, Z%ZR k5 2 JG (amoki
R L. L5 L.
1.3 LIS

S Tk R b A A F AN S S R A BT
PR 250 mL E . KB TR B Bl
. BRE. B, 5%,
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2.1 IEXSE

M BT 1E A S5 U7 S8 1 HEAT BRI S 0
o, B NBHREE N 10%. 15%. 20%. 25%, 2
HEFR 4> ¥ B 900 J7 . 1300 J7 . 1500 J7 . 1800
Ji, BUEGRIAE R 40, 500 60, 70 g/t, LRI
IR E N 0.05%. 0.10%- 0.15%- 0.20%. i {#
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Table 3  Orthogonal test factors and levels

BSES
USIEPN - EN gl SR el
KB % TR PR (gt WHBIRED%
1 10 900 40 0.05
2 15 1300 50 0.10
3 20 1500 60 0.15
4 25 1800 70 0.20

F4 EXLWHR L6 (49))
Table 4 Orthogonal text scheme (L16 (4°) )

gppen ANF BB RGO S
WIE/% oy HJT HRE (gt BRI %
1 10 900 40 0.05
2 10 1300 50 0.10
3 10 1500 60 0.15
4 10 1800 70 0.20
5 15 900 50 0.15
6 15 1300 40 0.20
7 15 1500 70 0.05
8 15 1800 60 0.10
9 20 900 60 0.20
10 20 1300 70 0.15
11 20 1500 40 0.10
12 20 1800 50 0.05
13 25 900 70 0.10
14 25 1300 60 0.05
15 25 1500 50 0.20
16 25 1800 40 0.15
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Curve of the interface height of the clarification layer changing with settlement time
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Fig.2 Average settlement velocity of each group
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Fig.3 Turbidity of supernatant in each group
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Table 5 ANOVA test for between-subject effects
i [N A% 75 Al EEEp;3 Sy F BEN
SRR 2807.378a 12 233.948 5.081 0.103
B IERR i 513718.030b 12 42809.860 9.727 0.043
BT TR 76.210¢ 12 6.351 5.966 0.084
T R 1622.132 1 1622.132 35.232 0.010
IR wh)E 1299999.030 1 1299999.03 295.378 0.000
BT AR 109.512 1 109.512 102.868 0.002
ST R 830.377 3 276.792 6.012 0.087
NERAR g 20810.092 3 6936.697 1.576 0.359
AL TR AR 3.208 3 1.069 1.004 0.499
PR R 1437.730 3 479.243 10.409 0.043
BURER )1 M 473620.192 3 157873.397 35.871 0.008
FAARLIT R AR 63.421 3 21.140 19.858 0.018
T R 448.076 3 149.359 3.244 1.180
BUBERFAFE U 6215.792 3 2071.931 0.471 0.724
BT TR 8.391 3 2.797 2.627 0.224
ST R 91.195 3 30.398 0.660 0.629
BB wh)E 13072.242 3 4357.414 0.990 0.503
BT TR 1.190 3 0.397 0.373 0.781
ST R 138.126 3 46.024
R s 13203.422 3 4401.141
AL PR AR 3.194 3 1.065
PR 4567.636 16
s g 1826920.77 16
BART TR AR 188.915 16
P R 2945.504 15
BIEfR Bt i 526921.739 15
BT R T AR 79.404 15

o J3E AN LA 7 o 1 A

L=SIA
N A

#: aR=0.953(If %% 5FR?=0.766); b.R?=0.975(If1%J5R?=0.875);

BRI 7 BUBER A RE . SUBERIORE 4 A
RIRRZ T Z 00 & 6%, X AkHk
FE, MHBER 10% I, SRR 1 ~F 240 ek
AR HER T, M TEENS TR, Y
R oy 1 1500 JTI, SRS BT AP R
WA R 8 w4, Xt
TRUENAAE, BB RN 60 g/t I, XTERKE
A 1R V- 347 0 A P58 R 7 o B TR AR S i 35 K5 1l
FOnIA, T EERIEBOREE, LB W
WBEHR 0.10% I, RSB (1) F 77 3 ok 8 TP AT
DURETAE K . EARRELRTCE A, RE%
S ORI ST i AN w7 R e LY AT T TR e
WEFCHRPS, 19 400 R RS 1 2R kT P s A
FAERNERRIE ] 10% LEERI5> T4 1500 74
BURFIBAFE N 60 g/t BRIV E N 0.10%.

¢.R>=0.960({# J5R*=0.799).

*o BEREDH (NEERE)

Table 6 Univariate analysis (Feed concentration)

95% H AR X [H]

e kLY R0, T .
AT febr ANBHRE% PHME bz ——_—
10 21.156  21.640 -13.278 55.591

S 15 11.765  14.152  -10.754 34.285
UL 20 3.871 3554  -1.784  9.527

25 3483 4879  -4282 11.248

10 284.400 239.448 -96.615 665.415

‘ 15 340450 196.502 27.771 653.129

E 20 239.875 212.538 -98.321 578.071

25 275450 166.082 11.177 539.723

10 2463 3294  -2.780 7.705

BRI 15 3383 3126 -1.590 8357
T 20 2339 1246 0357  4.320

25 2280 1795  -0.576  5.137
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Table 7 Univariate analysis (Flocculant molecular weight)

) 95% E {5 X I
EAPR ATROT TIE bR frrb

TR R

900 1.092 0.718  -0.049 2234

P 1200 3.466 3.185  -1.603  8.535
W 1500 25405 19.700  -5.942  56.752

1800 10312 10.190  -5.902 26.527
900  557.500 47.543  481.849 633.151
1200  288.500 91.879 142301 434.699
1500 202.300 76527  80.529 324.071
1800  91.875 34.768 36551 147.199
900 5763 1.672  3.102  8.423
ik 12000 2843 1444 0.545 5141
T 1500  0.604 0402  -0.036  1.243

1800 1255 0534 0404  2.106

pliyios

x8 BERSH (LB
Table 8 Single factor analysis (Unit consumption of
flocculant)

N e 95% B {5 X |l
P N frpe ]

TR R

40 3459 3410 -1.967 8.885

A 50 6333 3986  -0.009 12.676
T 60 15.897 23430 -21.385 53.178

70 14587  16.000 -10.873 40.046

40 318.750 250.570 -79.963 717.463

) 50 269.575 207.577 -60.727 599.877

AL 60 273450 180.876 -14.364 561.264

70 278.400 187.027 -19.201 576.001

40 3763 2.894  -0.842 8368

R 50 2703 2912 -1.930 7.337
I A7 60 1917 1484 -0443 4278

70 2081 2149  -1.390 5.450

R BERSH (REFISRKRE
Table 9 Univariate analysis (Flocculant solution
concentration)

95% H.f X [1]

FAHEAR WK% SEIME Ak 2 R

0.05 10.022  14.726 -13.411 33.455
SR 0.10 7.031 4527  -0331 14.394
T 0.15 13710 24413 -25.137 52.557

0.20 9513  10.823 -7.710 26.735

0.05 299.325 232968 -71.380 670.030
0.10 236.000 196.673 -76.951 548951

HhEE 0.15  297.200 184.342 3.871 590.529

020  307.650 210.586 -27.440 642.740

0.05 2785 3117 -2.175  7.745

wprgige 0.0 2254 1721 -0.485  4.993
T 0.15 2957 2876  -1.619 7533

0.20 2469 2263  -1.132 6071

4 % b

(D) ARRSLH a2 A fabarf, S25 3 1)
DURE TR B R, S50 4 10 B vk B A,
5 N8 VAT TR A S N E - 2 TSR E =¥ i
KR, ELBRAEFE R EES B RSN E
X ARL AR ERAT VR RS AT 2R B R 2

(2) HRHET5 2 3 49 21 5 5% PR 28 0P340
o R M R P /NIy« B ) B B> 2 )
TR B> NRHR FE>ZR B0 4y 78 0 BRI ok
RS AR /NI by« 2R3 0 B B> 2R BB ARV
WRPES NBHA B >ZUEE R0 4 7 55 R S5 T e 1 R
SO R E /NI A s BT O P> N ORI
>ZRBER e BB o T i

(3) TEARSLIGVOE P, 4R AR BN V7 IR R
BT IR AR . NS 10% 2L
4> T8N 1500 5. LRI FE Dl 60 gty Ziikt
FIEEBASE R 0.10%
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Experimental Research on Influence Factors of Fine-grained Hematite
Flotation Concentrate Based on Orthogonal Test

Hu Zonggang', Lu Chuan’, Zhang Qin'

(1.College of Resources and Environmental Engineering, Wuhan University of Science and Technology,
Wuhan, Hubei, China; 2.China Baowu Steel Group Corporation Limited, Wuhan, Hubei, China)
Abstract: This paper takes the fine-grained hematite concentrate as the research object. In order to explore
the serious overflow loss of the thickening tank in the actual production of thickening and dehydration, the
average sedimentation velocity of the clarification layer interface, supernatant turbidity and the unit
sedimentation area and other research indicators were used to investigate the effects of fine-grained hematite
concentrate feed concentration, flocculant molecular weight, flocculant unit consumption, and flocculant
solution concentration on the flocculation and sedimentation of fine-grained hematite concentrate. An
experimental study on the influencing factors of flocculation and sedimentation of fine-grained hematite
concentrate was designed by designing an orthogonal test. The test results were analyzed with the help of
SPSS26 statistical software. The research results show that the order of the influence factors on the average
settling velocity is: flocculant unit consumption > flocculant solution concentration > feed concentration >
flocculant molecular weight; the order of influence on supernatant turbidity is: flocculant unit consumption >
flocculant solution concentration > feed concentration > flocculant molecular weight; the order of the degree
of influence on the unit settling area is: flocculant solution concentration > feed concentration > flocculant
unit consumption > flocculant molecular weight. Considering comprehensively, the optimal conditions for
the flocculation and sedimentation effect of fine-grained hematite concentrate in this experiment are: the
molecular weight of the flocculant is 15 million, the feed concentration is 10%, the unit consumption of the

flocculant is 60 g/t, and the concentration of the flocculant solution is 0.10%.
Keywords: Hematite; Flocculant; Flocculation and sedimentation; Orthogonal test; Variance analysis
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