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Abstract

In this paper, by means of x-ray diffraction, scanning electron microscope, mineral phase micro-
scope and micro-sintering, the performance of the Canadian carol lake concentrate was studied.
On this basis, the sintering pot test and industrial test were carried out. The results show that the
Carol lake concentrate can meet the needs of Baosteel in a certain extent.
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1. By

ITAER, BT ERE A F SR A RE SR N, 1 S ™ A A AR 7= e b 2 A BRI B3 0, i 27
20, 2016 SEBA A RIS 51 5 AT 14.4 {2, TEHEFE AT b, BTG AR RN A 5 ) 9 K
FUE, AWdEATy ™=, BEE =20, A0 &AL B k> £ A ug, B A PR gk
WA RESA R N Bk, ST A RIEE AR R IS KB A S A= 1R BRI B B A
PR K ALOs AU P IIHF AL, R B RIS LT hoAi b 2 LA BB oy, 0 PRI A7 T 4R T LA
150~305 KM 2 W, B A AN FIRLERE, P35 47 38.4% [1]. MUk, XHINEKRZ RSk ik
177356 = AR A Tl k5

2. FE MBI ERLERE
21 FERRMEERLEEE

B BRI NS H A0 R AR R J UM BT T . N EERF R R E, F
BRI A e, SRR AT, SiO, B E T IR A R T, H ALO,. AR
BIRAK . BRI LR, /N T 0.5mm fRIZLLLBIR T 93%, IR UKL LIy 30%7c 41 . VE4H
LN 1A% 2 foR .

2.2. FERSIEHOT AR R RNER

M LR BRI R X SHATH EREE, HE By YRk, RIS & A 5B Bk
AW S, R BRI A SEROAT S e B A B 2 B (A B, BRI ) R R
MRS 3 A BTG MIAL A 0y, REE G R P RIIRAY X AT BHE D Hras RmT 1, B e X s (BE i =
DICEREY, XS T VN ARG XIS (RENE A )M EE a9, oh, MIE 2 £
SRS MG AT LLE Y, R RIS S B0E, SO MK Y2 35 7 B .

KA BB SR D R R ORISR 3, HABR K2 BH0IR, RGN, MR,
WA, SRECE

2.3. FERBBMEIREkE

RPRERE R AR < 0.5 mm KL HLEIRT 93%, FERRSSIRAIN HECIn—E lhl)G, RRER
ORI AR LRI T, FTRE SR EURSRHZ B AL, AR R . HRIE TR PR
KeAsy SR STR™ Ry B RRER T TR R (52 4), L TIRSID™ 408, R 2 RIIRS R I ER AR BNz R TR A0
AN FECEEAN b BE— DB SR ST AR OIS [F) EL 51 R PR IEIR TN R R R R A . TR
B YA A RERVE SR BUE 2 R 2 KW B CE TR ST 4ok h BC N L A Tk v, R BER PR SR DK I
fRApES, BRI 4 fox. XEZR T HBR S ECE, REEEA XK.
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Table 1. Comparison of main compositions between Carol lake concentrate and Brazilian and Australian fine

= 1 RSN S B AMRKF I EZR B LR (%)

{ES TFe SiO, Al,O; P LOI
e 65.79 1.74 1.37 0.059 2.2
ik 58.28 4.35 1.53 0.053 10.5

B R B hrky 61.28 3.74 2.38 0.095 55
R BRI R 65.65 4.55 0.16 0.007 0.1

Table 2. Comparison of size distribution between Carol lake concentrate and Brazilian and Australian fine

F 2. REHIEH S B R FIRA I IR 48 Ak EE 5 (%)

e HARL(>1 mm) H )R (0.25~1 mm) KB (<0.25 mm) MS

% % % mm

RHIn ek 53.4 24.1 225 2.8
My 66.1 22.0 11.9 36

Fe IR Ry 60.3 23.3 16.4 2.7
REUREIR B 1.2 32.3 66.5 0.3

Table 3. Element content of each energy spectrum point in the phase structure of Carol lake concentrate

3. FERBEMT RENTEEERNTESE%)

AETE Fe 0 Si Al
68.42 31.58
2 0.85 52.4 46.75

Table 4. Carol lake concentrate and blend Granulating index

4 RERMIEMT SRET RIKER

B RIIRE R TREIR
RERYE ST 0.059 0.145
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Figure 1. X-ray diffraction atlas analysis of Carol lake concentrate
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Figure 2. Microstructure of Carol lake concentrate
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Figure 3. Microscopic morphological structure of Carol lake concentrate
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Figure 4. The influence on the Granulating Index of Carol lake concen-
trate ratio
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24. FERPEHREERTE

24.1. FETRMEBHEHIREMLIE2] [3] [4]

e 5, KPR IO R EEZ e T AW, REOVRP RSN &6 My, &4
BB FesOyr T FesOy JLT A CaO RAZMEARSN, Xl AR TS 1~ 2 R WTRE B 2 BB IR 5
WORHEIRE 7, BETRRHLAG & T 2RI Rr B R AGIR RE  J8 1 2 VR ST 0™ 40k P s In— € B4 R 2R
KA, JEXHR ST A I AR I, DA 52 B IR A TE LR VR SO0 2409 ) Ao i P PO S ML o
ManlEl 5 R AT Y, BEAE TR ST Rk bR DRI BC L AR N, TR ST AR ) A R AR R S B
RIETE i Jo B AR AR R . 2R 2D W by FOC BB 359% L), [RIALIR FE IS B 218 . 3
RPN R BRI R K R AR B WL e, i S B R R P R G B i, RS
Hor B BRI R AR P 2 B v

2.4.2. R IRBEMBEERIIE2] [5]

£ 1280°C. BEN 5.0 B3 0lE T~ 2RI R 5 8 =FhEn 8 B ah it 1e 4. MR 5 1
R RE W, RP/REER BAB RS TR B T8 =Mk, Wik 6. X2F AR I/R
¥k SIO, &K E, HE N SiO, H TAME G BB ESHAE, B 7 wiAiE, st VAR sME. 5
bb, BT REP RS A SO, SERZM FeO, 1E SO, ERRZMIEN T, &5 EMIE &
VISR A, 3 — D3 7 R P RIS R AR B . INEL 6 FRRTEUE Y, FEAH RIBRE 2614 R,
VRS AR AR IR s PEBE S = 27 2K WRE R B LG 8 i SR B T e K e %s, (HTERE N 4 B, RS BHR
TRAB LB PR = 2P R ISR R OO0 b AG e B e A8 /N, BEED 5 RN 6 B, RS BB IR A B P B e
B K. R — @M, BEER R R &, RGO P AR R Sh PE RS HOZ i s, 76
REURBIRER O L PG OL T, R B YRRE I 20 e o o B 1 e s 3 o i P K o

24.3. FERAEHHIRLSIERE2) [6]

JrNE 1 1280°C T HEJEE Y 5.0 I B AR WA ARSI 4ibky HORG 45 HH B B o, MR 7 ATLAE
FEARIRIBREE T, R 2 RIIRER RS S5 A B S o 28 &6 2% i T DU R 2107 40k

N T W R 2R WA B LG R BB RS S5 A B B R BN, BT TORS PRI 5 AN FE R 2R
FERIEC L NV AI0 AR R S5 A0 B R FE G RN p 7. I 7 PRTEH, BEE R R TR 2RI R L
RISE N, REZEAR B B o BB T . AR AR BRI ARSI RS S5 40 B S R LR FE T R0,
bR 2 R R RS BRHS PR S5 A 9 52 1 T SR ARG O ARG 25 A0 B S o 2, BRI 24 20 )RS M e L 8
I, 2> 3 BUHRG PR R 25 AR 33 L R 42

3. FEREHREHFAEAR

N T ER BRI R B EE TERE, 20 AR ZRWIEEY 3% 6% 9%, 12%4QUE ELPU R4t Bt (ke
Zip ke, WA RINE 8 Fivr.

M 8 BIBEE AT AR, BEE R PR (A LU B3 e, T IORI RN, kit 22, Gk
JRAESNEAR R, TEEBA LT, BRAS A R B R R RORG S A s B By, R AE DT SRR
ARG . FELET RDI 2R EY . TS A MR, PR R TR, SRR
B, REIREIR R LRI LLBIAE 6% LA, XHERAE BRI, B4 1% DR bR R FFHEARG E ;. ARERIE
IR BRI R HILLG], Besi s SEANAE P R N B, (HBRSER R . R . MREHRFERIBESEHT RDI
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Table 5. Assimilation temperature of Carol lake concentrate

=5 RERMEMT FELH

REUREIR R KBk REOR B hky itk
I % FACIR S C 1320 1270 1235 1205
Table 6. Liquid phase fluidity of Carol lake concentrate
= 6. R /ABMT RARRE
KPR RPNk R B Rk E77pik iy
AR B REL 5.39 0.74 2.46 3.72
Table 7. The bonded phase strength of Carol lake concentrate
F 7. REIRBEMAREEERE
KRB RIS A
Hig5AHREE N 199.8 74.1
Table 8. Sinter pot test data of Carol lake concentrate
8. R /RABMRGEMINIELER
R b EERCEY Hepr e IETES TI (+10 mm) RDI (=3 mm) PR
AL mm/min t/m*d % % % Kglt
FEuE 27.0 39.3 77.5 56.2 36.3 52.7
3% 26.2 38.5 78.1 56.6 35.9 52.3
6% 26.4 38.7 77.9 57.0 33.1 52.2
9% 24.7 36.8 78.8 57.1 35.8 51.8
12% 23.7 35.7 79.3 59.7 34.4 51.5
T BELEWHI TI. RDI A IS b,
KRR
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Figure 5. The influence on the Assimilation temperature of Carol lake concen-
trate ratio
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Figure 6. The influence on the Liquid flowing fluidity of Carol lake concen-
trate ratio

6. FERAFEH LR BRI RIS

RS E B R
120

100

80

60 |-
40 -

20

0 15% 25% 35% 45%

R Z R b LA

Figure 7. The influence on the bonded phase strength of Carol lake concen-
trate ratio

7. REIRAER LG XTRELE 1R R E AR

4. FEREEH TLREHR

R LA BB M IR 4R, 2015 £ 7 A% 8 A, £ keai TR Tl Pkilis . 78 —)easulis i)
HIR % IR RE R 3%, 5% FH 6% —FhAS[R] (1 LL 7] B ARIL B R # -

MBS R T OUR, IR BRI B A B, R S R R E . ER)E Bl
HARFFRETE LT, EEBEGEE 2T F@S, L RAERK. BRI RIR, MR E ETHE
B WRELRREEEATRE, Besi R RIFRE . BRI 9 A 10 R, 4R bpnd, gl it
FIR 2 IREIRE B 7E 69 (A48 H EL 5] LA P FE A RT DL R R 45 A
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Table 9. Inderstrial experimental data of Carol lake concentrate sintering
%= 9. FE/RMED TR ERE RGN RE

fic bk TFe SiO; R MgO TI (+10 mm)
HAr % % 1% % %
FvfE 58.52 5.03 1.76 1.45 76.46
3.4% 58.29 4.96 1.83 1.42 76.58
4.8% 58.30 5.00 1.78 143 77.64
6.1% 58.38 4.97 181 141 77.28

e BRGETTINAREEN IS BRE

Table 10. The main technical indexes of Carol lake concentrate sintering during industrial experiment

F 10. FERMEN TS B B EE R AR

fic Lt ZE Ml AR AP RRLH FE

AT mm m/min % t/m?d kg/t

U 717 247 77.1 29.4 54.47

3.4% 701 2.48 80.1 31.4 51.45

4.8% 717 2.22 79.7 26.4 53.23

6.1% 713 2.38 78.4 28.8 55.87
5. &578

TR R BRI SRR M Re AR 4 R 7, W RAfR

1) MNEZAESMRE, RERERE A&, 5EERAINIona M, Sio, BEh 4.5%7%
Hi, H ALOs. BEFBEHIAMRIR. PR RLEELL A, /T 0.5 mm [ ELHIK T 93%.

2) REIRWEH EET VM EZ R, SHMSMEY . HCAT W3R ERA 5. S8 YRk
PRSI ). W AHEE, PR K2 RYOR, REEHE, SSWEEE. BERMEREOTEET
TSI 418

3) Fegh EARF RIS A R D RIIRE Ry 0 [RGB i i T AR Ky s WA B MR A
T HE RPN Ry s RhEEAH B B SR Y B T OUR S 40k

4) SR LA R RIRER 3% 6%+ 9%. 12%fXE LTSN FIRREMRLS, B K2 R R
LGSR S, Bed B r= 28 PR AK. bl s iR M, MUMZEIEE . b4l RDI RMGEH . MEDRERT
Briash . R RIS LLBITE 6% LLREE, XHbeds rIsgmais N, kaigin & /R s, b
2ol syt SR N

5) 1E - hegE TR TR . 78 R a0 IR F = BRI 4% 3%, 5%F1 6% —FiAS A ) LL 7]
BRIVERER . AR/, RET RERFRE, RmEE BFER, BERREEARE.
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