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Research on technology of strengthening permeability of laterites sinter bed

ZHANG Siping' , WANG Zhaocai’, HU Mengjie’, LI Jing’, ZHOU Xianlin’ , SHI Benjing
(1. Xinyu Steel Group Co. ,Lid. ,Xinyu 338000, Jiangxi , China ;2. Zhongye Changtian International Engineering
Co.,Ltd. ,Changsha 410205 , Hunan , China ;3. College of Resource and Environmental Engineering,
Wuhan University of Science and Technology , Wuhan 430081 , Hubei , China )

Abstract: In order to improve the permeability of laterites sinter bed, the effects of granulation moisture and time,
cylinder mixer speed and wetting time on the granulation performance are researched to get the suitable conditions of
granulation process enhancement ;meanwhile, in order to further improve the permeability of laterites sinter bed and
sintering performance , the fabric process optimization is carried out on the basis of granulation process enhancement,
and the related mechanism is revealed. The results show that: compared with the baseline, the permeability index of
granulation process enhancement is increased from 0. 233 to 0. 347 ;meanwhile , the sintering performance is improved
significantly ,and the yield, drum strength and utilization coefficient are increased from 68.69% ,51.73% and 0. 77
t/(m’+h) to 72.53% ,56.80% and 0.84 t/(m’ -h), while the solid combustion consumption is decreased from
147. 10 kg/t to 143. 68 kg/t. The permeability index of the mixture layer of granulation process enhancement is
increased from 0.347 to 0.418 after the adoption of the layered graded fabric method; meanwhile, the sintering
performance is improved significantly, and the yield, drum strength and utilization factor are further increased to
75.14% ,63.47% ,1.08 t/(m”-h) ,and solid fuel consumption is decreased to 132. 01 kg/1.
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Table 1 Main chemical composition and burning loss of raw materials %0
JERZFK  H,0 TFe FeO Sio, Ca0 MgO Al O, Ni Cr,0, P S fedit
Y 24.60 46.69 0.38 5.8 0.50 3.10 578 0.79 3.71 0.002 0.150 14.69
EHRTT 4.46 44.26 29.93  6.83 805 2.45 492 0.8 3.76 0.002 0.290 1.87
MIRH™  0.30  46.90 23.47 6.26 871 2.38 6.41 0.82 2.49 0.005 0.240 2.51
FENK 7.8 1452 406 8.10 426 2,14 463 0.19 1.67 0.011 0.230 46.74
PELERRAIK 0.12 45.09 22.58  6.67 825 1.62 800 0.75 2.38 0.041 0.590 3.12
TCHH I 4.95 0.4 — 6.39 0.55 0.13 4.67 — — 0.020 0.064 86.70
HAIK — 0. 06 — 1.51  79.56 1.67  0.50 — — 0.002 0.075 16.44

JEURPRLE A LN 2 Fros . TERDRLE R
YyREARLIE 8 73 A AZURL (1 ~3 mm) | H ]

WRL(1 ~0.5 mm) MK ( -0.5 mm), 3R
2R, A EHET P ~3 mm S HIR



54 %%

418 H2 W

39.07% , BBURIE Z, (fHEA B 1 SR
PV RR TR R 3.20 mm, BEAE T
AEBEAEEFRNRAT AR IR | P E K

0.10 mm, BAGRLEEABAN, EKPEZE | K
RAERER, ST RHZ BB E AR R, 4
BERYEFR ) -3 mm B o 85% L) I, 4IRE

BEAh bR 42 WK S B1RE B 43 50 O 131, 1,37, T — B A A RLE Y 2K
F2 JEBERLEE 2H BN A

Table 2 Size distribution and mean grain size of raw materials

R 2H R (B 44K /% \

- SRR/

JiE| 8 ~ 5~ 3~ 1~ 0.5~ 0.355 ~
+8 mm —-0.175 mm mm
5 mm 3 mm 1 mm 0.5 mm 0.355 mm 0.175 mm
41 5 2.13 5.46 9.95 37.95 20. 1 10. 32 6.36 7.73 1.96
IR 4.88 10.21 32.07 30. 63 6.13 5.43 5.64 5.01 3.20
PR — — 4.82 42.42 18.97 16.3 10. 38 7. 11 1.31
FPEIK  4.86 3.55 5.51 5.05 4.99 11.55 23.57 40. 92 1.37
BegbbRa Ik — — — — — — 4.71 95.29 0.10
TCHH I — 3.39 6.02 20. 82 18.12 19. 10 16. 16 16. 39 1.15
AR — — 6.52 16.75 8.26 7.98 8.38 52. 11 0.76
FH H A SmartLab SE % X B2 7 51X [ X B I | B — I g R 62.4 °C, F
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Fig.1 X-ray diffraction pattern and TG-DTG patterns of laterite nickel ore
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Table 3 Heap density and the maximum water absorption of raw materials
IiH ANt Y00 EHRYT PRE™ R R BRASERAK TCHAME AR
W/ (g-em™) 1.18 1.83 1.78 1. 05 1. 08 0.72 0.90
BRKWAKE (g e ") 0. 69 0.26 0.44 0.57 0.56 0.57 1.25
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Table 4 Basic test batching scheme %
1+ R A" WIRH EPEIIK RESERAIK TCHRAE AR
63.0 17.0 8.0 2.3 2.0 7.2 7.3
x5 BREMRESH
Table 5 sintering pot test parameters
BEEE, WhER, mAkfE, RETE, SUKRE, ASUkEEY fRRRE, O B EIRE,
mm mm kPa kPa C min min kPa
770 250 5 10 1100 1.5 3 5
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Fig.2 Effects of moisture and granulation time on granulation performance
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Fig.3 Influence of rotating speed of drum mixer on granulation performance
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(a) PRI, (b) BAMEIRE
TEVR I 8] /min: 1—12; 2—9; 3—6; 4—3; 5—0,
B 4 R A 8 X AL R R B

Fig. 4 Influence of wetting time on granulation performance
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Table 6 Comparison of economic indicators of sintering technology

Ak J AR/

FRmEE, A E LA/

FIHRE RN FE/

T H K% % % (mmemin')  (tom2+h-) (kgt ™) BT
R 18.50 68. 69 51.73 24. 44 0.77 147. 10 0.233
AL A 18.57 72.53 56. 80 30. 68 0.84 143. 68 0.347
sk R 19. 41 75. 14 63. 47 35. 81 1.08 132. 01 0.418

T oA RL T 2 s AL R A RER F 202 20 Ak

WAk, HEMAAEELL, SRR AAET
s Ak R RE 2 B S HE Bl 0.347 2 5 #)
0.418; [FIF, Beahrhpt W& m, bedsn midh
Kl 72.53% 7 R 75.14% , SR H
56.80% $2 = F) 63.47% , F|H F % 0.84
v/ (m?-h) 35 1.08 v/ (m?+h) ; [FIEF, REARER
BHHEFEH 143. 68 kg/t TFEZE 132.01 kg/t, 4347
SRS . O 4325 AR SE B0 T A J0kE 4
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R EMRERAT, T S e 2 4L I R 44 )
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B TRES AR, IRASTERER IR S

PGS AL U iR 7 s, R 7 Al
R T EARBRE A5 1F T 20 L BB B8 4 B WA
AR AN A, AR A By A O AL BE 2
R T AR AR AE 1.6 BRI KT
I, SRAL TR S B4 0 19 FeO Ui M B AR
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S SRR AR
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Table 7 Main chemical composition and basicity of sintering ore
FZALA ST (BT ED) /%
i H - B
TFe FeO Si0, CaO MgO AL O, Ni Cr, 0,
e 46. 68 23.57 6.97 11. 15 3.17 6.52 0.82 3.76 1.6
srfbiiphr 4621 22.68 6. 83 11. 07 3.24 6.27 0.81 3.69 1.6
srfbdlRL Il 46. 51 21.65 6.92 11. 14 3.13 6.22 0. 81 3.63 1.6

(a) FEAEIPLSH™; (b). (c) AHINE () P a, b KBUKE; (d) BAKIRLELED; (e) . (f) 4HIRE(D) P
o, d KK (g) A2 PAR NN IHIRLELS S (h) o () 35N E(g) Te, £ IKEUTKE
I —HMATR T T — 2 ik, P—fL; L—340 R—BE; H—EkIedhfr; C—ideihfa;
N— R A E—RERRER A ; SFCA—K G RkIRES
B 5 KRETRMNEH

Fig. 5 Microstructure of sintering ore
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WOAH Z 6] BRI MR AR B i — 20 4 iy, SFCA 241K
R AUR, BRBOWES ks, AR TR sk ik
RS

SR, 38 AT 3 2 5 AT LR SR Ak R
e, RHZESES BRI &, A R AL A
FRUFRIESGE, AR Thedsn e, Mt
PELET TRIE
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(1) RSB h “mERIRE” 1
WA RULT LR, AEAE A K RISS S K R
BRI HER /N . WK RE i A n) g, H A
HEK G328 e T s R

(2) XK WORESE B IR AL
B TN A AE T A AT IR, AR
BB BRI ME e R R4 =

(3) TEHHAAME AT, SEMEML, ®
Al Rz k2 A 35 S 48 B 0.233 42 5 3
0.347; [FIRF, BRESHRERIRSE R, BAR, %
SR AR B 68.69% | 51.73% |
0.77 t/(m*-h) =5 72.53% . 56.80% ., 0. 84
v/ (m’+h), BERSRENEFER 147. 10 kg/t TRER
143. 68 kg/t, fE)Z A RAKE T, ikl
RoRHZ B SRR B 0,281 #2552 0.418; [
BF, REAEPERE KR, R, HoR g,
FIH 2 % 0l 72.53% . 56.80% . 0.84
t/(m*+h) $#& & # 75.14% . 63.47% . 1.08
v (m’-h), BERSRENEFER 143. 68 keg/t TREZ
132. 01 kg/t.
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