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Improving Granulation of Sinter Materials by Using Wet Vertical Ball Mill
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Abstract

In order to increase productivity and decrease Reducing Agent Rate (RAR) of blast furnace, it
is important to decrease slag volume of burdens. Therefore, using high amount of iron ore
concentrates as sinter materials is desired because of its lower slag contents. However, when using
concentrates, it causes decreasing of the permeability of the sintering bed and sinter productivity.
In this report, the new technique, adding micro-particles on concentrates as a binder, was
investigated. A vertical wet ball mill was installed on separate granulation line of Wakayama No.5
sinter plant, and 0.5 mass% of Australian goethite ore was ground to —10 micron. Then ground ore
slurry was added into intensive mixer on concentrates and other sinter materials. After mixing,
they were granulated by a pan-pelletizer and charged into sinter machine with other materials
granulated at main granulation line. It was confirmed that granulation was improved by adding
micro-particles. By the technique, sinter productivity increased by 2.4% when using 13.3 mass%

of concentrates.
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T.Fe | CaO | SiO, | ALO, | MgO | P | CW
OreA | 66.14 | 034 | 478 | 0.09 | 0.07 | 0.017 | 0.09

OreB | 5822 | 0.08 | 422 | 1.54 | 0.10 | 0.056 | 9.53
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H A& # 8 & W #4135 (2019)

WAL TBY, BiEOEBEMRET &I TR YN, 57—
KPS OERNIHR L T EE 2 bb, RikBET
WE RO 72 3 RSN v 7 — & LTl o s b o s A%
AL TW5LDEMIELT, Ore B ikflE + A AKNR
B +O0re BHIZEIND —10um K FRE, K4 DHEE
THIELTERLZLDERNA vy —fiTmEREL

RO A vy kT EE HWTH 2 T 5 &,
GB TFHEFEITH LT 1 AT DX, #3157 —
K- QNI RE > T GB I Ik BAEm B L 72
HICRTEND (B10), iU, AiEON 5Dz
PRLTF I8 A > =R & > TRE DS LF LI 7258
WEd—H L7 EoT, Dl dENERIIBITAIE
FEIRBIZBWTUE, Bk v ¥ =13 2O 5T
Wi R T A T 5 2 8T, RREREOIE & A
B LT GB P EDOHKIZHLET 5T EDTRIBE NS,

— i CREEA I, Ore B’ % Smass%il L7277 — A
F TSRS — Bl o 7o F T TRRHEHE DS R AL
HEREERD LA L7228, Tmass %R INIREZBERGEBEATH I 1
FL72—F TR DMK T L, 3 KEDQAHIKININZED
WTNOEEICBWTOEERIMITICH Uz, 72721,
HERTRESINEEIZ £ 5T Ore B' 7mass % I O A2 iE 2K T
FEAWHRRLY, EAIKEINRESPETH 513 E AT
BLOEERPIRE AT LZ (B11),

14
€:QL3.5%

T 12 Hm:aL2.7% &
£ A:QL1.8%
S 10+ A
‘s
(0]
c
& % A A
§ 6

4 1 1 1

0 2 4 6 8

Ore B’ (mass%)

9 WRIF/INA A =KD E-P T4 LERICKIT T EE
Effect of micro-particle binder on granulation at E-P line?
14
. ¢:QL3.5%
E 12 ||m:aL27% m*
é’ A:QL1.8%
10
= AN
[0
@ fr L om *
[
© A A
L 6t S
4 1 1 1
8 12 16 20 24

Total binder addition (vol%)

10 #BNA L H—RIEN E-P T4 L ERNICRIZTHE
Effect of total binder on granulation at E-P line



HEELE A — IV IIVEBAIC & B RHERALER SR OR T

24 4:QL35%
B:QL2.7%

A:QL1.8%

23

22

> de

21

FFS (mm/min)

20

19 Il L 1
80

4

70 +

B >

Sinter yield (%)

65 1 1 1

¢ (D> De

31

E >e

29!

Sinter Productivity (t/d/m?2)

27 - - :
0 2 4 6 8
Ore B' (mass%)
11 WRLF/NA o —RIND RIS EERICRIZTE
Effect of micro-particle binder on sinter productivity

Ore B’ 7mass%iiINEE D GB ¥ A A IRKIIERIZ G
L5H9.8mm A5 123mm THh V), ##5 TE M L 72 MEBIOS
FACBIF HAER O LR 15mm 2K E GEBEiEL v
BTz Wb OISR E AT L7-HH
IX, GB ORBESIZEE, Blz1E CaO W EB IV —KR >
HONBIZE S LHEE SIS NSO (AR T2 B
L7z oBERbBENCB L, ~ I~ vonikskz Ak 1
ELTCHLE L7235A1S, Z OB LIRS R Ik &
CEEBTALHZ L, mEMEICE CRESHEK (B CaO, &
FeO) THOERE N — RV 2 EH T HENEBIFEE 2
LNLTEEHEL TV, OB ME LAY I~
JERIERIE —1mm DAIKA%E 6.2massBALE L 72 10~ 15mm
HRTH, BAEINTW Ca0 =134 3.5mass% T
Holz bR EN D, AU LARSER I TR O
TAFIZKE Ao 72 Case 3-3 D GB 1E, CaO =25
1.8mass% T 9.8mm O GB TH o772, BEREIR
R Nl D QRVARE: =3 ¥ (N

PlEX Y, $EkNA 7 —ThHBHENIKIL CaO %
BATWD7280 GB RLEZ NS DD DBER LD
HIR O TTREZZDS, SRELA % Mg L 72k N4 » ¥ — %5
GBI L TL K% GB 2 #5E 9 213, & GB
ARG U7 BRI 0REE & MR 9 2 TR R MM 3 520, Sk
PR & AERF T BB 2 GB RIAEIS 72 BERIZNA & & — 3
wa BT 22 EEE L, FIEIL No.5 Bkl E-P
FTANIBIT BRI, AEHERIZHED X, Ore B O#

& - WHE %, E-P 74 Y128 LT Tmass% A O FiHH T
192 &b, TOMMRTHE L -mMa B AL, FEik
Mz EMT A2k LT

GB ORBERIZME LR ST 2FEE LT, b L7 Ca0
By — R OFEMOM, ~7 %54 VA bERE T
b, B OMIE, () BRSNS & IGR
B BRI O A R RIS TR S A S A MNLA
DG ZMET L 7222 f R s 230 X Sl kEIC T
<7 AE A MRS EER DD Ca0 BL U — RV Oz
BoiE Z2 #Hl L 72 GB Z H\W 7= 83Bric T, ~7 4% 1 Mk
A OBEACESEPURNE & B iR R AR E L, BEELowH
BREE RTINS L e S A L CvWh, v
25 A MER LA NOERILA AL TN A > 7 — OFIIET
TS ROMEL L7z,

3.3 RAERIRET/E
AL No.5 Btk oih 7o — 28t L, E-P 914

KL T N1 > & =% RIS AR E TV, T oMREY

572,

(1) E-P 74 Y &RIZBNT, MAT/31 ¥ & —DRMI &
LR E R M L 720 GBI, NA v ¥ —HRT
OFEFIZL BT, REEEOTIMEOR=ICHEL T
iy A EmE R L7z,

(2) BERSAEREMEIIH 2B CTE— 2 %2R, E-P 74 V2
®F L 7.0mass% DKL /34 > F— Ore B ZiiANL 72
BRI BEAS AL FE DM T L 72,

4. EERIHR

AREETIE, KL No.5 BEREHRIC BT, SRR 1
INA 2T —BUE IR X B SERIECE R R O R Rl 2 52
LR E RN S

4.1 FFKIL No.5 1kt D45

I No.5 BEREFRIZ, 454, 5@ 2700m®) 259 1,
2 @ (3700m?) AREIAN DY) 0 B ZAZBE D BFZ A%t
B3 B, 2008 -\ BERT X IR TRASFEAT STz Z DS,
MEBIOS %12 THRIE S N AHIK - SR oiEx By
(2, PREVEEREASEA Sz (R12),

FIKIL No.5 BEREHE D E-P T 1 » 1%, # 150t/h (&FRHY
20%, FrERHY 25%) OFE A U RETH Do E-P 7 A
Y 5 ODJERHE (K1 D340 KB O K% A& v
IX=) DSEI) BTHN, S 3 (R TR S | A8+ 1%
WA 2 F), WIES AN LA, ERIK IS V)RR L
LCWb, B & i ot & b= (PF/SF 1) 1%, 2
HHD OWMFHET,S 11 D3N UTEHZE L TWw5,

B o2FEREH 80%1E, FF43¥xH— (LN, D-D 7
AT H) TSNS, AL No.5 BERHRIL 1 K,
QIRIFH MO RTEP LIS E 2 oTn S (L

B A& # g B W %4135 (2019)



HEELEA — IV IIVEBAIC & 2 RHERALER SR OR T

i High-speed agitaing mixer

:(Emix@ D gEPanpelletizer
I D-D line |

43mDx11.6mL

Secondary
51mDx25mL

Return fine

50mLx3.70mW

Crusher

#QCooler
-

12 F03kIL No.5 gD ERANIE 7 O —
Granulation process of Wakayama No.5 sinter plant
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Schematic diagram of wet vertical ball mill
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Effect of total binder on granulation at E-P line'®
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Effect of micro-particle binder on adhering layer structure
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Effect of micro-particle binder addition on sintering

operation at Wakayama No.5 sinter plant'®
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