%5 1 ir=RiIP5HEH No.5

2018 410 A CONSERVATION AND UTILIZATION OF MINERAL RESOURCES Oct. 2018

AEMENERWES RO HHFE R

®Z#El, kiR, &L, ®Einig, £, BiEF
(PR ZBRBBRFE MR EF 525, BkPh fi% 710055)

o OEORPE T RO AR &0 S E PELE S IS R CIREAL) S AR (L) FIEKE Bl
Tl A5 1 4 BBz BESM NI AG , BRI AL 3 2 7 S RLGOR R RO o AL RO AHTE 5 Fifig By 28
AR AR SEL, DRI B RS > 75% W& i, 2 AN TebnaRAE A% B PE AR s LAAE LE U AR [ 1R
TR 2 AN SHFRICI S fE 5 4 PPk v B 2 g 25 580 RO MUE T2 MR s W o R iR e 4 I o
B IRIR T AR AL ST BRI, [F)— TR A0 s 4 0 e, 0 s i B R . RO ML 0 i 85 132 LA ik A7 ot
BER 53 A 1 1 BE AR DRI R R IX, 1 AR XA 25 3 A 7 i (L L 5 08 T0 OG5 1 e IX 5% o 1 1 5 e o2
o L SR S WAL 3 R AT P2 A

SCHRRIA) ANV s RO A ; M 126 M 125 5 A LU SR T O AR 55 P ARB e

hESEE X757 XEFRIRAE:A XEHHE:1001 —0076(2018)05 - 0115 - 06

DOI;10. 13779/j. cnki. issn1001 —0076.2018.05.015

Comparison of Different Breakage Mechanisms in Terms of RO Phase Liberation Properties in Steel Slag

HOU Xinkai, ZHANG Jin, WU Zhijiang, HUANG Ruitao, WANG Dan, GUO Haitao
(College of Materials and Mineral Resources, Xi’ an University of Architecture and Technology, Xi’ an
710055, China)

Abstract; In order to find the best breakage mechanism of RO phase liberation in steel slag, four
kinds of steel slag powder with different particle size distribution have been comminuted respectively
by high — pressure grinding rolls (roller press), vertical roller mill ( vertical mill) and ball mill.
Each of them was actually sieved into 7 size fractions then made into polished section. The propor-
tion of RO phase grain in the five liberation classes and the phase surface parameters were manually
counted. The liberation properties were characterized by the two index parameters of liberation de-
gree and the amount of 75% ~100% liberated, while the amount of liberation by detachment was
described by phase specific interfacial area and free surface percentage. As the RO phase in steel
slag is easy to be released from the rock matrix, the amount of liberation by detachment of four steel
slag powders is large. The priority sequence of comminution equipment in terms of the amount of
liberation by detachment is roller press, vertical mill, ball mill. The finer the steel slag powder
made by the same equipment, the better the amount of liberation by detachment. Liberated miner-
als could be divided into two regions by the average dissemination size of RO phase. The first re-
gion is a stability zone for liberation properties, in which the degree of liberation is independent of
particle size and device. The second region is a decline zone, in which the liberation degree signifi-
cantly decreases with increasing the particle size.

Key words: steel slag; RO phase; liberation by detachment; phase specific interfacial area; com-
pressed bed breakage
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Table 1  Chemical compositions of steel slag
W4y CaO Si0,  Fe,0,  FeO  ALO, MgO
&E 40.93 13.87 11.16  13.29 4.29  9.40
4 MnO LOI P, 0; Total - CaO -
Hm  1.06  2.57 1.30 97.87 2.79 -
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Fig.1 Particle size distribution curves of the 4 steel slag powders
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Fig.2 The morphology of RO phase under polarized

light microscope
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Table 2 The distribution of steel slag size fraction and measured particle numbers and proportion of RO phase in liberation classes

o - . - RO FHTE M 2 2 A 3R/ %o
i R/ A % BT <1/4 1/4~2/4  2/4~3/4  3/4~4/4 4/4
c 39.4 907 1.7 2.4 3.8 7.0 85. 1
L 8 50.6 1223 1.7 1.5 1.7 9.3 85.8
0, 42.9 1 360 1.7 1.8 2.5 8.0 86.0
Q, 57.6 1 458 0.8 1.1 1.8 9.9 86.4
c 4.9 1161 1.8 2.7 4.4 8.6 82.5
L 18 205 6.1 926 2.1 1.5 2.9 9.9 83.7
0, 9.4 828 2.2 2.8 2.6 10.1 82.3
Q, 5.0 1325 1.3 1.4 2.4 11.4 83.4
8 13.9 1131 2.4 2.1 4.5 10.5 80.5
L )5 38 11.8 1248 2.4 1.9 3.9 12.1 79.6
0, 7.9 1244 2.3 2.8 2.4 10.5 81.9
0, 12.9 1 468 1.8 2.2 2.3 11.6 82.1
c 10.8 1184 3.1 2.3 4.4 14.0 76.2
L 38 45 9.5 1315 4.0 4.5 4.3 8.8 78.4
0, 12.7 1613 2.7 3.0 7.3 8.0 79.0
Q, 1.2 1433 2.0 2.8 3.5 1.2 80. 5
c 9.3 1573 5.6 4.7 6.2 16.5 67.0
L 45 55 6.1 1534 5.0 5.9 8.7 15.4 65.1
Q, 1.1 1337 5.0 9.2 9.2 19.1 57.5
0, 7.0 1 546 7.7 6.2 7.2 16.0 62.9
G 8.1 1632 8.7 7.8 10.0 18.8 54.7
L 55 65 7.2 1320 8.2 6.8 13.5 21.3 50.2
Q, 8.9 1057 11.6 15.6 19.9 31.2 21.6
0, 5.1 1 389 14.5 10.6 9.9 19.2 45.7
c 13.6 1024 15.5 11.4 11.0 16.5 45.6
L 65 8.6 1011 12.8 12.9 13.0 18.8 4.5
0, 7.1 978 17.5 19.6 16.7 27.3 18.8
0 1.2 1138 16.0 13.3 11.4 20.6 38.7
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Fig. 4 Phase specific interfacial area of RO phase
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Table 3 Phase area, interfacial boundary and free
surface boundary of RO phase

iy RG/pm R/ um’  FEK/um [ H K um

G 17 550 383 5677
L _18 7927 262 4 566
Q, 15 712 926 5296
Q, 22 259 967 6 395
G 45 879 1 460 9 398
L 8.5 16 866 587 5318
Q 15 100 1022 4 567
Q, 74 493 3 630 20 632
G 48 275 1783 8 557
L 95138 42 144 1 761 10 211
Q 44 513 4517 7 875
Q, 26 390 2242 6 775
G 67 425 2 665 8 595
L 3945 108 402 5107 10 657
Q 57 517 7 026 7 408
Q, 31 963 3033 5910
G 83 961 6 289 8 204
L 4555 89 324 7 205 8 152
Q, 59 920 7 596 5 548
Q, 114 459 11 764 11 024
G 97 345 8 493 8 597
L 55 _65 83 369 8 208 7 098
Q, 61798 7 999 5161
Q, 69 641 7 454 5 689
G 130 978 12 370 10 506
L +65 209 730 22 327 14 962
Q 88 898 11 659 3 696
Q, 170 149 19 222 10 955

U 4 Fr7R 4 T s Re g A 2% rr) g AR B I
JPoA Q) > Qy > L> G v Bl 5 2 ik w8 o, i
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Q) 1AE d, {H3 51749 39.0 38,5 um KL EEAHIT , fH11]
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B PR A Z 8] A A B RCR 22 57, i /N T e S b
B B I 22 50 G 5 L AR 5F LA i3l
£ 45 pm BH PSIA {ELH BUERBEER , RITE RO %
AR B B AT H B P I S 0, M D25 it B ¢
By sURY LE AR . P RP BRI 6L Q, FI Q, 1Y
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PSIA (G BEERAE [0) /NRLAR (A



<120 - R S5 R H

2018 4

H13% 3 B i AR B RR LRI A B R A
B FS {5, 4 FARESRIZA FS (LA S

100

ﬁ 60
50 1 ;
-G e oL
WOF | ——L e
0 Q i %o
0F|-8-q G,
®
20 L \ . L . . L
-18 18~25 25~38 3845 45~55 55~65 +65

Size fraction /pm

E5 ROMAMEMKEE
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Table 6 Water absorption rate of the samples

G5 /g AV WK/ %
1 83.15 83.88 0.88
2 93.43 93.97 0.58
3 59.44 59.68 0.4
4 85.12 85.47 0.41

3 5 4 SRR K Sk B & G bRt . FEZE
PR T A 0 S P A R K R T P
e PERE

MF 4 ~ 36 T LUE H,3 5 P % IR P SR
JE BT B A, OK R mA IR R AR
AR 48 i A 60. 86% | I + 28. 68% | f1 Hth
2.46% A=Al 8% .

3 4

(1) 3206 JFORLAR 0 1) 32 B0 ) 21 N — /K A
R R A A D LR B2 E I R
AL O, Si0, , & 43k 40.6% 38.5% .

(2) 3 2 3 56 A5 0 B P 1T T A I R A
60.86% .= U4 + 28. 68% {1 JLWp 2. 46% [ = A1
8% ,TESLIEAE I, B AR S BT BE BT 5k i D
W 7K 4354 8.2 MPa .49. 1 MPa £10.4%

(3) X J1 2 PERE By 19 3 5k kE XRD 3K 43
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