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Experimental study on iron ore powder pelletizing sintering
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Abstract: In view of such disadvantages of traditional sintering process as high energy consumption and poor
strength ,a new process for iron ore powder pelletizing sintering is developed. The results of laboratory sintering cup
tests show that:the new process is used in the sintering of ordinary iron ore,the drum strength can be increased from
61.50% to 75.12% , the yield is increased from 67.29% to 85.03% , and the solid energy consumption can be
reduced by 43. 6% to 44. 31 kg/t. As for the laterite nickel ore sintering,the drum strength is increased from 46. 27%
to 58. 66% ,the yield is increased from 64. 88% to 68. 16% , and the utilization coefficient is increased from 1. 06
t/(m*-h) to 1.19 /(m*+h) ,and the solid energy consumption is reduced up to 110. 36 kg/t, about 22. 78% . The
pelletizing sintering process can promote the formation of composite calcium ferrite, and the obtained finished sinter
has low FeO mass fraction, high reduction degree, low reduction pulverization rate, and excellent reduction
performance. The new pelletizing sintering process can not only significantly improve sinter production and quality
indicators , reduce solid energy consumption and CO, emissions, but also have strong adaptability to the type of ore
powder, which is conducive to the quality improvement and consumption reduction of traditional sintering production.
Key words: iron ore powder, sintering; pelletizing sintering, laterite nickel ore; conventional sintering, sintering
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Table 1 Main chemical compositions and burning loss of raw materials %
FOEL &8 TFe FeO Ni Cr,0, Si0, Ca0 MgO Al 0, S p Potint
BB A 65.03 0.67 — 0.03 1.28 0.09 0. 06 1.47 0.014  0.024 2.39
LR 45.09 121 0.86  3.45 570 0.12 558 450 0.011 0.001 12.49
BAERET 21.68  20.81 0.04 40. 56 6.41 0.27 10. 47 13.22  0.018  0.005 -1.49
ARA 0.26 — — 0.02 3.83 51.78 0.92 0.47 0. 090 0.50 40.43
EAK S 0.22 0.00 0.00 0.00 4.20 82.07 1.81 1.18 0.091 0. 009 10. 42
Hzsf  0.10 — — 0.29 30. 81 0.10 20. 66 0.44 0.004 0.014  46.67
B 0.75 0.00 0.00 0.00 7.46 0.31 0.28 3.70 0.091 0.009  85.64
F2 EHTUHT(RESH) 2o SR T B R T A B i R EOR A, A
Table 2 Industrial analysis of coke powder % FITEER, Rk ki B B4 , —0.15 mm K 2
[ B (FC,) PR (A) PG (V o) 5 HH 93.90% , Hirft - 0.074 mm A3k 65% /¢
83.35 5.84 10.81 fi, AR, W BN TS 2k skl

T d—THR 3 daf— TR IO IR

et B R B L LR 3, R 3
AR, BRET A CFNZL B AOREE AR XS LA AT,
-0.15 mm Fig i R, S GBS T2,
2, FEERBIRES T 2%, ok 55 22 e s Bk,
IRIGHE TR, . I, BB A FIZL 4R 0 T

ER(Hof . ARARAEAIK) -3 mm $B53
TE75% VI L, AL R BLBe 4 1200 Ok R 1Y
ok, HERRARY SR, WRELRER
~0.074 mm¥bigh 5 ik 65% A2 A, TR BR R
o, R -3 mm F IR R 73.26% , FEASHE 2
RS B ER A2 AN A AR B 23K

®3 ESRHREAR(RESE)

Table 3 Size distribution of raw materials %
JEURE 6.30 ~ 5.00 ~ 3.00 ~ 1.00 ~ 0.50 ~ 0.25 ~ 0.15 ~
spp B0 0 mm 6.30 mm 5.00 mm 3.00mm 100 mm  0.50 mm  0.25 mm 0™
B A 5.82 3.66 8.29 21. 80 23.31 11. 09 9.77 8.16 8. 10
AN 6. 10 4.06 6. 00 22.35 44.78 6.43 5.83 1.17 3.28
R 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 6.10 93.90
A RA 0.00 0.00 0.63 13.23 37.41 23.44 14.75 4.10 6. 41
B K 0.00 0. 63 1.75 21.27 20. 11 5.19 2.96 0. 81 47.29
HzfA 0. 00 0.25 0.61 4.92 9.87 11.43 23.43 19. 39 30. 10
i) 3.26 1.70 3.70 18.08 15.23 15. 46 14. 10 5.22 23.25

R0 BRAS ] ) BE + o EDE I -,
T AL B DL FE 4, ORLEE 4> A B g B RE
WS, MFEL, 5AH, B EBA PR
1 99. 86% (BT 60% ), 2 h WK Fy 487.59% ,

TERKAE B 17.0 mL/g, #2 B8 GB/T 20973—
2020 A4 BRI 0E + B AR A, BRORLEE f AL
A, HE T R —Fh

®4 BWEIUZERS (REHH)

Table 4 Chemical composition of bentonite %0
Al, 0, Si0, Fe K,0 Na, O P S MgO CaO
16. 60 60. 15 11.87 0.12 3.84 0.19 0.15 4.67 2.41
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Table 5 Physical properties of bentonite

E VAV S5 v B, 2 WK, WAk pH A/ WRERY  RIEAUS(BUE 80 /%

% [g-(100g) ~'] % % (mLeg™') (30 g:L™") (em’+g™") —0.074 mm -0.043 mm
95. 86 42,37 50. 23 487.59 17.0 10. 38 1032 87.6 46. 00
1.2 ®WRFAE 50)°C, S KHE[E N 1.5 min, S KHERS
1.2.1 FHR% kPa, 5 KSEERJE R edd R 2 12 kPa, MAS

WS R TR ROR, IRA . WL, KIFURBIGELES P B 35 B o = s S5 TR T B
BE, BREE . W HVRIR DN AE AR e g R T TR — 2 7 5 A e (] B SR e S B[], B3k e 45
BokhE , AEBCERE . w(Si0,) il w( Mg0) 544 LS, BRI 2 6 kPa, RHS
FHEATECRE, REAME R 25% . N TR min JREREEE R H RS S FARR A, e i
A1=WIE, AR ANE ALK IEAE 3 min, SR)G TTIER | RLBER oy Bk ot i S8 A PERE ARSI
AR BEGER A EIK 73 5 2 A D600 mm x WAL R UWER 6 TR, T8I A bedh
1 400 mm P[5 f& R HLIR A kL, 5 15 e Ky v E RO CH 1,75, MgO R E Bk
30 r/min, FHPRIAFE] R 5 min, FEARIZ AT, FH 1.80% , HAKECH N 3% , BT E N 25% .
FEED150 mm x 700 mm FELEARNITA 1 kg 1) L LR Resi b, FE A 1.40, ALK
HAEH(10 ~16 mm) , SRIEFFHPRLS B9R G R MgO, BB R 25% , BLAMT LB LW
ARG, BRESTR GRS 600 mm, Bagh 2 REORE T N 10% , MgO/Si0, et
SRR T R BR ARk, KT BE R (1100 = $0.36, AlLO,/SiO, it N 1. 18,

*6 WHMAREYHE

Table 6 Comparison of two different ore allocation schemes

R REEES  BEREE Mg0/Si0,  ALO,/SO,

(R ES T w(MgO) /%

ft bt/ % % Ft b/ % (e k) (B tt)
BRET A Begh 1.75 1.80 3 25 0 — —
EAN ;Y e 1.40 H ok 3 25 10 0.36 1.18
1.2.2 sHsL BT T TR R A I 7 200 ~ 250 °C

BRATGSZE T4 mBmE 1 fR, FEAEE, TR R 3 min, BELS A JCRHIRIR A,
JERI AL B PR, IRAT. rEER. ANR M. SR E D (1100 £50)°C, s KEFE] Y 1.5
ARk, TR R bedh . RIR. BRRE, B min, MCKGUEN S kPa, s K58 5 R BB 4G
Mo, SN SERT M, AKA, Asf FEW ] 12 kPa #EATHE4S, Bk Begs &S LG,
SHARBERE S —0. 074 mm 5 A E] 65% 24, SR BRI Z 6 kPa B4 5 min JS 450"
J&, SR BORNE AT EORH TS, i AGE & AR ARRH, BIFIHITET ., B
FIRZIE L, HEATIRA), FFETER RS ERPL( 21000 5 3 B Bt B P A Y AN R BB AN, L BE 25 0 il
mm, i 45°, 3 30 v/min) HEATEER, HEEK BE AT KGR H S R RUbe 2 PR — 2L
W FIKGY R T. 5% oAy, WEEKREFEIY 10 min, & 1.2.3 SR EFT RN
BRES S K AEBR CRLBE R 10 ~ 12,5 mm) 58 B REEE T I PR BE AL G R 25 0 1) A IR AL
ERFRAVLFAMNRIRS, REHIRA R E PERE (BTS00 T ) R IRA S T RE GA R |
PREEM T (D150 mm x 700 mm) FHATHEEE R IR IR S5 Ak SRR PR ) IR 43 o BE S 1Y%
TEARLZ AT, [FRET EAEBEE RN 1 ke 19 AL ER BE S AR YE 150 3271—1995 AT, ke
BEIEARL(10 ~ 16 mm) . TEBKHREE T2, & S50 IR JFURE (RI) FH S AR A A A 45 5k
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Fig. 1 Flowsheet of pelleting-sintering process
(RDI) 4 %12 B GB/T 13241—2017 #1 GB/T
13242—2015 #17
BEEEWT I M b E AR e R g P
HI ) 4 B A A A3 AU ) 2 TR

MKFR, BRI BE R I B P25 01 4 1
AEREAN (10 ~ 12.5 mm) , SR )5 xF H & i A,
FEH 2 B h BF B il % AL % B 7E Leica
DM4500P Y24 W i T #7555 . W E 45
SR ARG, it KA KT 50 4,
A X EFRZ) 0. 6 mm x0. 6 mm,

2 ZER5iHE

2.1 BEHRESHKEAKRLE T Ei5iRxTtE

FT NERE A BRIABREE T2 58 Bess T
G IR PRTEIR Y R T L, R T Rl
WG T EEEMHE R 4.90%, KoK
7.5% W 5% F, bedsw % o R 61.50%
B RN 67.29% , ke 45 R R Bk 1.95
t/(m’-h) , ERGEREE I 78. 61 kg/t; iR FHEK
Hbestp T. 205, S T BEILE 3.25%,
PREER RS R R R 75, 12% , WK E
85.03% , FIHZREAEFEAE 1.9 v/ (m®>-h) £4,
T [T 1% BE A U] S 25 BTG &2 44, 31 kg/t, FRARIE
FEEA 43. 6% , B FIA T X H, BRIABess
BT ZReNE WA R R R, MGEREA TR
FA [ A< i

KT S ARAKETIZESEMBRETZ XL

Table 7 Comparison of traditional sintering process and pelletizing-sintering process for iron ore A

T R LK KA/ fe gt i/ L2393 Y FHERE,  ERGEIRERE/
N R % (mmemin™')  HRIE/% % (tm2-h')  (kget™)
25 3.50 7.5 28. 47 75.07 86. 32 1.85 49. 65
BRI
U2 3.35 7.5 29. 15 75.12 85. 03 1.92 44.31
STRaE]
25 3.20 7.5 28.33 71.43 83. 43 162 43.21
25 4.90 8.0 34. 84 60. 76 66. 41 2.01 79. 63
HHL
. 4.90 7.5 30,43 61.50 67.29 1.95 78. 61
GE 2
25 4.90 7.0 27.13 57.99 63.51 1.53 84. 99

AR LS K A FE R B, 2T 4R
WEKIANRES T2 58 Mbeds T 2 Re R0
BRI 8 s, ik 8 nl Al 2L LEY
VER—FhA8 2k B 2 440, BT et .
AL O, Fl MgO Ji it 3 %l ey, be ik B xfk LLE 1k
WAH, BREESRE 2, FE SRR 46.27% ;
B REAL, ARE]65% ; MR, HkEE

THFEN R, K5 142.92 ke/t; 4R BRI B
ST AR, WREEEGRE | BUT R MR
Iy AR T2 58.66% . 68.16% . 1.19 t/(m*-h),
[ ik 501 AE PR MG 22. 78% % 110. 36 kg/t, Al
W, BREVGESS B T 2 Re s 4 L0 X R E
FR IR A TERE
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Table 8 Comparison of traditional sintering process and pelletizing-sintering process for nickel laterite

Ty BEECH, SRR, K REHEE HEERE, O AR/ AR  FERGERINFE/
’ % % % (mm-min~") % % (t'm™2-h7") (kgt™")
WL ek 25 8.50 18.00 32.07 46.27 64. 88 1.06 142.92
BR A e 25 6.50 18. 50 33.05 58. 66 68. 16 1.19 110. 36

AL A al i, BR AT RGeS T2 RE R IR B ARLEE 20 N3 9 o, iR 9 mIA, AL

PEERRLE Y i, FEREERE, HiZ TZA
ARER FH T Bk b st i Hn] T2 42
BRr-pedh, F JRRhad I 5
2.2 PAnlGREEH MEREXTLE
2.2.1 B4R

ARV S [R) e 45 120 B R A5 19 e A e 485

WORLBELE T, BRI B2 45 T ) 45 00 i b e &5 7
B5 ~10 mm R EEAXTE A, 110 ~40 mm
HABRLG AR B 5), Uk, FREH BRI R%
S5 T I e A LA 3450 R A R A
BOMBTF-BIRRE, K BB ORUEAE &5 0 9 ARG R 4T
MBS, b s RS R AF 5%,

R HBMRETWHEHEM (FRESH)

Table 9 Size distribution of product sinter from different sintering processes %
L/ T2 +40 mm 25 ~40 mm 16 ~25 mm 10 ~16 mm 5 ~10 mm
X Lig W 5.33 13.29 24.18 27.52 29. 68
B A ‘ N
BRI Be sk 4.44 16.78 26.56 28. 89 23.33
o g WL 0.00 9.49 21.15 38.08 31.28
- BR A B2 7.30 11. 64 17.95 34.90 28.21

2.2.2 ALFRH

ANV N [R) e 45 T2 B 4R A5 1 d A e 25
ks o an e 10 frR, B 10 WA, H
et SR e 2 T 2 e 45 0 m k22 i 47
FEAKL, SR, HAFEENE, BRETZ0
PAFHRLEET, H FeO U 0 BT H HEE

SR, X BRI O ER B4 1Y A i 4
1%, BHZ R &8 38 JE AR 55 I 3, BN
FeO [T it 43 80 R T RB R 4507 1Y 38 I PE fg
FEARE e L, AT AE B AR AR 7™ AR 1 [] s
WD RER CO, HERL,

F10 BRREET ETEUERDI T (RESH)
Table 10 Main chemical composition of product sinter from different sintering processes %0
BRA T2 TFe FeO NiO Cr,0, Ca0 Si0, MgO  Al,O, S p
- A WHLRELE 5712 9.56 — — 8.82 5.07 1.78 1.34  0.003 0.001
ERAIGELGE 57.34  7.64 — — 8.79 5.02 1.81 1.39  0.001 0.001
o HWHLBELE 41.55 2813 0.98 5.53 10.92  7.79 6. 84 5.41 0.002  0.001
BT pRIBESE 41016 18.55  0.96 5.45 10. 21 7.30 6. 84 5.73  0.001  0.001
2.2.3 AAMR W B AR (R A A BRI 2GR |

ANTRVERAT AN [R) e 245 T 25 e 34 B 1l b b 4
EnaErERENR 11 Fros, ik 11 A, A
FET o LBRAS T &, BRIABR 4 T 20 i ] & ) e
L5038 IR R A5 B (R B, AR IR TR A
RDI s, WM, EHY¥IAE TR E T EH . b
S50 A0 SR S AR IR IRy A RE 32 B 52 be s

) Z 18] B iR AT OC 2R FUBEE5 0 A TR 45 48 (fL
B, L0 SR FE R, BRSSPl % 1 be b
" FeO BT RUAAR, b JF P22 A A A D,
A JEAPEREDD R B0k IREG AL 2, PR HL ks Jit 1
RERLLF
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Table 11 Metallurgical properties of product sinter from different sintering processes %
. — R IR SRR L F8 5L

L

RDI+6.3 mm RD]+3. 15 mm RD]fo.s mm

. W HLe L 82. 65 33.32 66. 33 8.02
B A )

BRI L 85. 48 31.34 65.21 9.11
O

) Cebeeas 73.27 93. 89 96. 23 1.01
RS U -

BRI 74. 65 92.20 95.89 1.25

2.3 RETELEHIESR

BRA A L R0 R FLbe 45 R BR A1 Be 4 i
il £ B B 2 B R SO 5 R 4 Sl an s 2 3 B
o HIE 2 AT, Bk A SR H LB 4S rig iy
BT, R A R AR A RO
A MIE G ERIRES (SFCA ), Hrh R 3 SFCA £
ETRMATIM AT, DR 2R AL
%%k, RABRABEE T2, BByt A
AR SFCA FIYOR AR Bl B3 2 th & 3 w] A,
SRHVHRURESs , BT be2h o i [ AH 3222 S ko
w1, f04% (Fe, Mg)Fe,0,, Fe(Fe, Al),O,.

(a) HHBRES;

(Fe, Mg) (Fe, Al)O,, A /DEALRAVELR
AT FIHCR IR I S A, WA F 2R A A
TR £1 F1 SFCA, BLARE5 0™ 52 K AL HEREZS
52 G ERIRAS 5w A T LABCR BUARCIR 4548 78 25 T
NG, [RBTERAR & A URL 3 R A, [ 45
WORE 22, RAHERKARS T2 )5, KILWHEEES,
tmarhfLJEREGE R LA | SFCA &%, WAl
) 301 2 SEAR 22 YA, AT AR A A AR AR i A
AT, SRAERARSZS T2, TR A R st
BR, WARSCERERE R ESNE, FE, 3
P AR L S 5 F BR A 3R 0, b e T R

(b) ERHIBEZ

H—IREk0™; PR BIBIME T, SFCA—B A4kMRES ; M—REska; P—ILIF; R—WI5,
B2 % ARETHNEN

Fig.2 Microstructure of product sinter from nickel laterite sintering process

(a) WHLBESS;

(b) BRIAILELS

H—BRR AT, K—3LmRm A BT SFCA—EAHRRES; C—HRMmf; P—fLIH; R—WIE.,
B3 LBV RETRNEN

Fig. 3 Microstructure of product sinter from nickel laterite sintering process
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3 45 ©
(1) ks R HERBBEA B T2, B
ERRE SR 61, 50% 1R & 75, 12% , B
Rl 67.29% 2 E 85.03% , [ERRER AL
i 78. 61 kg/t KIEFEZ 44. 31 kg/t, 1WA HEREL
MIAEFSAE 1.9 v/ (m® -h) B3 K, 40+ 50
K ER AR 253 T. 2 5, Beds v i G v B i
46.27% = & 58.66% , LR 64. 88% i
9% 68.16% , FIFIZREH 1.06 v/ (m’-h) $5
£1.19 v(m®-h), FEARGEEEFEN A 142.93
kg/t RME [ 2 110. 36 keg/t, 58 BB 4540 1L,
BRATGEZE B T A ANMEBE W3 s R 450 7=, i
L, FEKRERRERE, thrl B FRE Co, HEk,
T HAZ T 200 ek o o M5
(2) MHHTHHbLs 1.7, BRERL T2
Pl & IR LE T FeO Jiii A BUBCA%, H A&
G A VERE, T an S Y AR SR BCRURE 2 Y
TR A R A
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RN, Hakises, SR, Hithe
% 2 RS T B B AR A M RE
SE Wk
1] AR, X4 . @RS R AT T]. a4,
2010,41(5) ;14 - 17.
ZHAO Dongmin, LIU Jinzhan. Analysis of blast furnace bur-
den structure[ J]. Ferro-Alloys,2010,41(5) :14 - 17.
(2] VRl . ol @b B G5 KR (0], Mk, 2001,
20(2) .24 -27.
XU Manxing. Devel opment of BF burden structure in China
[J]. Tronmaking,2001,20(2) ;24 - 27.
(3] HonfR,BAKT RS, % . BB R CO MR
B T]. BREEERIAT, 2019,44(1) 169 —73.

[5]

[10]

[11]

PEI Yuandong,LIAO Jiyong,ZHANG Junjie, et al. Discussion
on CO emission reduction in iron ore fines sintering process
[J]. Sintering and Pelletizing,2019,44(1) .69 -73.
Mm-Sk R S 52 ], R
4:fiEYH ,2018 ,37(3) :3 -5;8.

LIN Gaoping, DAI Jian. The way to reduce coal consumption
in iron and steel enterprises[ J]. Energy for Metallurgical In-
dustry,2018,37(3) :3 -5;8.

TREF, VAERR, VFIrAR . v A B Tl g 52k 0 A g 7 224
AR T]. M4k ,2021,56(10) ;152 - 163.

ZHANG Qi,SHENG Jialin, XU Lisong. Carbon peak and low-
carbon transition path of China’s iron and steel industry[J].
Iron & Steel ,2021,56(10) :152 - 163.

AR, i TR, XV, 25 . BRI U s — kAT RE AR ik
TSP HE R T SRAR [ J]. TRRHSY - B2 R i T
#,2017,9(1) .44 -52.

YANG Xiaodong,ZHANG Dingchen, LIU Kun, et al. Substitu-
ted pelleting for sintering-An important approach of energy-
saving, low-carbon and emission reduction before ironmaking
[J]. Journal of Engineering Studies,2017,9(1) :44 - 52.

LI Yuan,ZHU Lei. Cost of energy saving and CO, emissions
reduction in China’s ironand steel sector[ J]. Applied Energy,
2014,130( 1) :603 - 616.

WA B R A0 A5 B B R MR A A S BLR
RIER[T]. IeB T RF 4 (AR F M) | 2021,
43(3) :40 —48.

BO Shengyue, HU Changqing, SHI Xuefeng, et al. Develop-
ment and prospect of magnesium flux pellets [ J]. Journal of
Hebei United university natural sclence edition,2021,43(3) :
40 -48.

SR, WP B RAG, AF . FP RN AR R JEURH BIUIR 43
PP RERLT]. MEk,2021,56(11) ;55 - 62.

WU Yaoguang, XIAO Buqing,ZHU Liguang, et al. Current sit-
uation analysis and prospect of iron and steel raw material for
electric arc furnace steelmaking [ J] . Iron & Steel, 2021,
56(11) .55 -62.

T, TR B R ST . RO RS BRI [ 1], R
#,2011,29(15) :70 - 74.

JIANG Xi, PEI Yuandong, HAN Hongliang. Progress of iron
ore sintering technology [ J]. Science & Technology Review,
2011,29(15) .70 —74.

Ao AL . SRR B AR 52 2 5 /NER A B2 T
ZIRRELT]. BRASERIAT,1996,26(2) ;1 -4

LI Shoubao, REN Zhiguo. Improvement of thick bed sintering
technology and development of small pellet sintering process

[J]. Sintering and Pelletizing,1996,26(2) ;1 - 4.
(T4#% 103 )



2022 455 1 )

SR, & U

BRI 7= fh Z e AR B AR T

AR T R 5 R 103

Steel ,2020,55(8) ;11 - 18. [8] E4i¢. fEmimy ol R FHC L AR HE T BRI )]

(4] EJk W RTER, A5 . B A Akl & T2 0] RAEHE,2018(9) 153 - S8.

%k ,2020,55(3) :23 -28. WANG Weixing. Improve the pellet ratio of blast furnace
WANG Xin,PAN Jian,ZHU Deqing, et al. Process of pelleti- charge to promote energy conservation and emission reduction
zation of nickel laterite and chromite [ J]. Iron and Steel, [ J]. Metallurgical Industry Management, 20]8(9) :53 -58.

2020,55(3) :23 -28. [9] M,étlﬂ?llﬂ‘d WZe B, 55 . MgO X 86 B 5 MR AT 2k

(5] ARUER IBEE, A, 45 . =W A Rk T8 ML D], BEE5ERIA 2017 ,42(2) (31 -37.

WH5E[ )], BEgEERIA] ,2020,45(4) .27 - 34. LI Jie,HAN Chuangchang, YANG Aimin, et al. Effect of MgO
ZHU Degqing, YANG Congcong, PAN Jian, et aln. Research on on the performance of magnesian fluxed pellets[ J]. Sintering
pellets process of belt type roasting machine in Fujian Sangang and Pelletizing,2017,42(2) :31 - 37.

[J]. Sintering and Pelletizing, 2020 ,45(4) :27 - 34. [10] ZA R AW, R 55 . BUEE X B IR 50 PR P

(6] RUEDR, SmAHHE, IR, % . S0 BRIAIEORIERE[T]. 52 FM[]]. Ek,2017,52(7) .35 - 41.
2EERA1,2017,42(3) 142 - 49. LI Jie, XIN Zicheng, YANG Zicheng, et al. Effect of basicity
ZHU Deqing, HUANG Weiqun, YANG Congcong, . Technical on quality of magnesium fluxed pellets[ J]. Iron and Steel,
progress in iron ore pelletization[ J]. Sintering and Pelletizing, 2017,52(7) :35 -41.

2017,42(3) :42 - 49. (1] WA, R ROEDC, A5 . [l RG a4 R IS L IR K2 B X 4

(7] XA, XS, BRI A5 . IR INARE X R AL Bk A1 M g AT R[], 88k,2020,55(7) .13 -22.

RS2 [ J]. BEe4sBRIA,2020,45(2) :36 —40:66. PAN Jian, TIAN Hongyu, ZHU Deqing, et al. Research pro-
ZHAO Lianda, LIU Yingli, XUE Qingguo, et al Effects of gress of ringing formation mechanisms in rotary-kiln and its re-
adding hematite on the properties of oxidized pellets[J]. sponse measures| J ]. Iron and Steel ,2020,55(7) ;13 - 22.
Sintering and Pelletizing,2020 ,45(2) ;36 —40;66.

(EE% 94 W) tering[ J ]. Powder Technology,2020,373 ;727 — 740.

(127 RSP EEM, B, 25 (ERL A & B 510 [16] XUE Yuxiao, ZHU Deqing, PAN Jian, et al. An investigation
RIFIE[T]. PRI RS20 (HRBL2ET) , 2013, into the co-sintering process of limonitic nickel laterite and
44(1):1 -7, low-grade chromite via multi-force fields[ J]. Journal of Mate-
ZHU Deqing,ZHENG Guolin,PAN Jian, et al. Study of produ- rials Research and Technology,2021,12:1816 —1831.
cing nickel concentrate from low-grade laterite ore[ J]. Journal (170 RAEPR, FRIEJA W, 26 . S IR 1 0 PR Bk iy
of Central South University ( Science and Technology ) ,2013, BEGHERE[J]. W H RS M (A RBEIR) , 2014,
44(1):1 -7, 45(11) 3719 -3726.

[13] ZREEPS AT WRaEE, 5 . (M 20 1 5 25 4 R BLR ZHU Deqing, GUO Zhengqi, PAN Jan, et al. Improving sinte-
Tt R[], SRS SR ,2020,32(5) <351 - 362. ring performance of brazilianspecularite bearingmixture by sep-
ZHU Deging, TIAN Hongyu, Pan Jian, et al. Comprehensive u- arated granulation sintering process [ J ] . Journal of Central
tilization status and progress of low-grade laterite nickel ore South University ( Science and Technology) ,2014,45 (11):
[J]. Journal of Tron and Steel Research,2020,32(5) ;351 - 3719 -3726.

362, (18] ACHpe JH S TR % . AR SR A L A B R

[14]

[15]

ZHU Deging, XUE Yuxiao, PAN Jian, et al. An investigation
into the distinctive sintering performance and consolidation
mechanism of limonitic laterite ore[ J]. Powder Technology,
2020,367:616 - 631.

ZHU Deqing, XUE Yuxiao, PAN Jian, et al. Co-benefits of
CO, emission reduction and sintering performance improve-

ment of limonitic laterite via hot exhaust-gas recirculation sin-

AR A [T,
45(2) .348 -355.
ZHU Deqing

TR A AR (AR BE R | 2014,

,ZHOU Wentao, PAN Jian, et al. Improving pel-
letization of razilian hematite byadding boron-containing mag-
netite[ J ] . Journal of Central South University ( Science and
Technology ) ,2014,45(2) :348 —355.



