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WIS (K) - BAGRE (L) - B8 (M) ik,
BAEH (N) « T REBRES (0) - + 24
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Table 1  Factors of tests and the distribution of levels by

screening test of orthogonal

kE KE *F
AE 0 ) BEE 0 ) i3 3 o |
A 0g 25g H 0g 25g (6] 0g 25g
B 0g 25g I 0g 25g P 0g 25g
C 0g 25g J 0g 25g Q 0g 25g
D o0g 25g K 0g 25g R O0g 222ml
E 0g 25g L 0g 25g S
F 0g 25g M 0g 237ml
G 0g 25g N 0g 25g

1.2 EXMERER IR

() BRI F 5000 g, HER 2T
HEREE (DS 1 SR AH)

Q) B WRE KN 70%, AERFEN 214 mL K;

Q) EMARKER 13, REMADE, B
MA—EEMBIEN, MER 2 ZHAK, 0KF

RAATSMBNE, HREY XK AE 5000g, 1K

SRERIN 2.5 g BHEER. 1 /K FREN 0.5% HIBhEE
A, BREMARKKE;

2 Lo(2") EX
Table 2 Orthogonalarray of Lzo(2"%)

R0 T Hx BRI
A B C€C D E F G H 1 J] K L M N O P Q R S
1 0 0 0 0 1 1 0 0 1 0 0 1 1 1 1 0 1 0 1 45.40
2 0 0 0 1 1 0 0 1 0 0 1 1 1 1 0 1 0 1 0 59.98
3 0 0 1 0 0 1 1 1 1 0 1 0 1 0 0 0 0 1 1 63.52
4 1] 0 1 1 0 0 1 0 0 1 1 1 1 0 1 0 1 0 0 54.30
5 0 0 1 1 1 1 0 1 0 1 0 0 0 0 1 1 0 0 1 51.58
6 0 1 0 0 0 0 1 1 0 0 1 0 0 1 1 1 1 0 1 62.04
7 0 1 0 0 1 1 1 1 0 1 0 1 0 0 0 0 1 1 0 60.44
8 0 1 0 1 0 0 0 0 1 1 0 0 1 0 0 1 1 1 1 52.02
9 0 1 1 0 0 1 0 0 1 1 1 1 0 1 0 1 0 0 0 48.56
10 0 1 1 1 1 0 1 0 1 0 0 0 0 1 1 0 0 1 0 54.42
11 1 0 0 0 0 1 1 0 0 1 0 0 1 1 1 1 0 1 0 36.96
12 1 0 0 1 0 0 1 1 1 1 0 1 0 1 0 0 0 0 1 56.00
13 1 0 0 1 1 1 1 0 1 0 1 0 0 0 0 1 1 0 0 50.24
14 1 0 1 0 0 0 0 1 1 0 0 1 0 0 1 1 1 1 0 51.30
15 1 ] 1 0 1 0 0 0 0 1 1 0 0 1 0 0 1 1 1 55.80
16 1 1 0 0 1 0 0 1 1 1 1 0 1 0 1 0 0 0 0 59.42
17 1 1 0 1 0 1 0 0 0 0 1 1 0 0 1 0 0 1 1 42.50
18 1 1 1 0 1 0 1 0 0 0 0 1 1 0 0 1 0 0 1 51.54
19 1 1 1 1 0 1 0 1 0 0 0 0 1 1 0 0 1 0 0 62.36
20 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 59.18

(4) BATEY, BY KA 3 min;

(5) BY =& 0.074 mm K T@F, FF
P AES T, W EERBATRART, BER
HI7E 100C, MTEHRE;

(6) WEFERF -0.074 mm B S EEARKRL
&, -0.074mm M EEBT, BY B REHF

2 R |
ByE Ab N F SPSS19.0 B, HEATHIE MR

AT HEMT, i BELW AR RHBEN.
REYHARERNMBANAEZHRARERMN
BhEEF

2 SPSS19.0 3 A4 XHRI 45 RAE T Z 41T 1,
% F SPSS Ft1H + 3K . [Analyze] — [Regression] —
[Linear---], #£# Y it A [Dependent] & Z& &£ #E,
#%¥¥A. B. C. D. E. F. G. H. I. J. K. L. Mx
N. O. P. Q- Rt [Independent(s)] B EF|FE
fE, f#ifi [0K], BEE3I~S.
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Table 3 Model summary
. e {5t
L] R RY HAERK A
1 1.000° 1.000 0.997 0.35777

+Ffi%E®: R, Q, P, O, N, M, L, K, I, L, H, G, F, E,
D, C, B, A,

HER 3 ATLAEH, BERHEX R R=1.000,
SRRY, HUANEETEREY (0074 mm EE) 5%
£ HEZE (AL B. C. D. E. F. G. H. I
J» K. L. M. N. O. P. QfIR) Xk#FR, &1
FAEARRERN.

F4 EXTREERNEESTH

Table 4 Anova of screeningtests of orthogonal

R FHEM df B F Sig.
EJF 929.106 18  51.617 403.258 0.039°
1 RRE 0.128 1 0.128
Bt 929234 19

* BiWER: R, Q. P,O,N,M,L,K, I, , H, G, F, E, D,
C, B, A,

HRA4ATUEH, HERNEEZHHEE
Sig.=0.039<0.05, &R R, HAUKFEZRY (-0.074
mmEE)HBEEE(A-B.C.D.E.F.G.-H.I.I.K.
L. M. N. O. P. QfIR) BEVHHEKEAUTHE
B3, WTRARA LR BRERETHAET,

5 EXRRELRHENARE

Table 5 Coefficients of screening tests of orthogonal

JEfRELL R .
Lt W t Sig.
B s 34

(BE) 48656 0.349 139.531  0.005
2696 0160 -0.198 -16850 0.038
2740 0160 0201 17.125  0.037
2756 0160 0202 17225 0.037
0.760 0.160 0.056 4750  0.132
1.844  0.160 0.135 11525  0.055
-3.608 0.160 -0.265 -22.550 0.028
1972 0.160 0145 12325  0.052
9.408 0.160 0.690 58.800  0.011
0256 0.160 0019 1600  0.356
-904 0.160 -066 -5650 0.112
3352 0160 0246 20950  0.030
-1.916 0.160 -0.141 -11975 0.053
1.180 0.160 0087 7375  0.086
0384 0.160 0028 2400 0251
433 0160 -318 -27.100 0.023
3076 0160 -226 -19.225 0.033

T QO ZEZrr Ra=ID QOO Ow >

Q 2.860 0.160 0210 17.875 0.036
R -0.532 0.160 -0.039 -3.325  0.186

HRSATLUEH, BEEHMEKRT 0.05 KB
BRAXNRKREREMB/NIBMER, EEER
RYPEBK, MREERMOEMB, HRHEB
BRARENRE (BEERH (1) ) FHTERST,
BEEREZRBEIREARENEE, HINE
MEZRAEAEERLWARERMER, DEEHE
BERE/DT 0.05, EIHEFMTERRIE 6 ~8.

Fo6 HELR
Table 6 Model summary

, PR 3T
LR R RA AERA Pt
1 0.991° 0.982 0.952 1.53735

* iM%’k Q, P,0,L,K,H, G, F,E C, B, A,
HE 6 JLLEH, HEAAAHKXRE R=0.991,
ZRRH, HENETEY (0074 mm BE) A
BH4Z& (A. B. C. E. F. G- H. K. L. O. P
M Q) RRHF99.1% KM E L EHK, FHE
BRI RNRZB/DN
*®71 EXREZERNFESH

Table 7 Anova of screening tests of orthogonal

WA FHM df oy F Sig.
EIH 912690 12 76.058  32.181  0.000"
1 BE 16544 7 2.363
Bt 929234 19
* ill%sE:Q, P,0,L, K, H,G,F, E C, B, A,

HEITATUESH, BHENEESEHER
Sig.=0.000<0.05, £ R KW, A MEZEE Y (-0.074
mm 5 &) AEZE (A. B. C. E. F. G. H.
K. L. O. PHIQ) BB AHEATHEEE, W
PARIF Bk B ERE T HFER.,

* 8 EXRILEREIERE

Table 8 Coefficients of screening tests of orthogonal
FEREL RS R

5 Xicl o s

B iEiRE RH
(H&) 49228 1239

A -2.696 0.688 -0.198 -3.921 0.006

B 2.740 0.688 0.201 3.985 0.005

C

E

F

G

H

Sig.

39.718  0.000

2.756 0.688 0.202 4.009 0.005
1.844 0.688 0.135 2.682 0.031
-3.608 0.688 -0.265 -5.248 0.001
1.972 0.688 0.145 2.868 0.024
9.408 0.688 0.690 13.684 0.000
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K 3.352 0.688 0.246 4.875 0.002
L -1.916 0.688 -0.141 -2.787 0.027
o) -4.336 0.688 -0.318 -6.307 0.000
P -3.076 0.688 -0.226 -4474 0.003
Q 2.860 0.688 0210 4.160 0.004

HRSTTLUEH, BEEBENIT 0.05 KB
BRANREEREMBERNMBER, BEEE
EHELN, HRAEEROEMBR, FEE
FIK B EMEEHDNT 005, BEIESHE R
M ERERRE L EER, BIMERTER:

Y=49.228-2.696A+2.740B+2.756C+1.844E-
3.608F+1.972G+9.408H+3.352K-1.916L-4.3360-
3.076P+2.860Q

A ERERFETHG, RREEMHER
BAEENRAEEANAENY M, By ™~
mm -0.074 mm &I, HFERBIEER, FH
BEBX, BERRBE, ARFENHREAN
FEN R RMEEATI AR, By ™5 -0.074
mm S8R/, GREIHEER, FHBERK,
FHEE{EFM K, By MESE.

Xf -0.074 mm 2 B 38 I B 3E % w A Bh B
B NwBERRHY (B) - A£BEW (C) . AER
# (E) « CMC (G) ~ NM-3 (H) - B8 (K) -
EERRSE (Q) - BIEME: NM-3 (H) > MBS (K)
> B (Q) > EBEMM (C) > NS (B)
>CMC (G) >RERH () . BIHEBENEN

BN KB (A) BERW (F) RABKRMN (L)
TR EBERY (0) - T TRERRH (P) .
PLEEFER: T+ —HEBMRRM (0) > HEM (F) >
T IR (P)> KB (A)> RAKEM(L)

3 4% &

e ]

(1) HRAKREREEEZLWMHOBENSE:
NRBERY B) EBEA (O AERY (E)
CMC(G)- NM-3(H)- HEM (K). BER%E (Q).

(2) BHBERLE . NM-3(H)> HMBRH (K)> B R
B (Q) > BRI (C) > /S mERER S (B) > CMC(G)
> BEERM (B).

(3) BIPFBHREMAFIAN: KEHE®A)
BB F) BERHERM L) T ZEBEBEM (0)-
+ZHRERBRH (P).
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Experimental Research on Screening Test of Grinding Aids of Hematite

Ore Based on Orthogonal Test
Xu Donglin', Wang Dong?, Zhang Xu', Wu Qianfeng', Kang Xu', Hou Ying?, Zhu Jujian®, Zhao Tonglin’
(1. Angian Mining Co.,Ltd., Anshan Iron and Steel Group, Anshan,Liaoning, China; 2. School of Mining
Engineering, University of Science and Technology LiaoNing, Anshan, Liaoning, China.)

Abstract: In the grinding process adding grinding aids can improve grinding efficiency, this paper applied
orthogonal design method of screening test of grinding aids screening test of Angian hematite ore, and the
results of the orthogonal design of the screening test were analyzed using SPSS19.0 software, to determine the
impact of hematite ore grinding effect of grinding aids. The results show that the grinding agent of hematite ore
from the grinding effect are: six partial sodium phosphate, sodium pyrophosphate, sodium fluoride and sodium
carboxymethyl cellulose (CMC), NM-3, sodium oleate, ammonium acetate; grinding effect from good to bad
respectively: NM-3, sodium oleate, ammonium acetate, sodium six pyrophosphate, sodium hexametaphosphate,
CMC, sodium fluorosilicate; drug resistance has the function of grinding: water glass, sodium carbonate, sodium
polyacrylate, twelve sodium dodecyl sulfate, twelve sodium dodecyl sulfate resistance; grinding effect from good
to bad were: Twelve sodium dodecyl sulfate, sodium carbonate, sodium dodecy! sulfate twelve, water glass,
sodium polyacrylate.

Keywords: Hematite; Grinding aids; Orthogonal test; Grinding; SPSS19.0



