TERRERFR

The Chinese Journal of Nonferrous Metals

2021 £ 12 A
December 2021

31 BH 12
Volume 31 Number 12

DOI: 10.11817/j.ysxb.1004.0609.2021-41011

R )| [ M X S8 3R T FE AR S RS BRAFE

R OH, AR, HYR, & T
(PO 22 UM R MORLRLSE 5 TR 0%, #6542 710055)

8 E. TEMARENERR R E o R R BN 1.35% 1 mi s L AT R AR, I X RS e T S
B BRI AL SO R WL K B AR ORI AT, SR 65 A8 R PR X I i %k A R % g
WO TERERI SR . S5 SRR i PR ARIR 6 e P S B et R B LA 8 0RD Y BRI B, iz PR 5 7K
B0 BRI 7K e L e W S i i T PR B SRR, HERR S I M 5 RAT BT X s FeSa JBifit S B A B
Fex03 WL SO2 (IS ML, i XALAFBRIR #5705 i R DR AR e — v A7 SRR BERE N 1 R e ™ f) L 2 i
R, R ALLO 5 G RO 4ife, AR T ALOs ¥ s FEIRIGUOE MR RIR A, IR S R A
ALOs ¥ YR IEARTG ; £3575 FE R B REFEARE e AV tR PR RE , Bl EE A A0 6% Bl B2 B HRAE 600 C 2t

TRt A W) R 5 2 73 BT AR S 0.01%, S BRAH I HY SR AT BLIA 2] 99%LA L.
KA R FAHRIEIR, BB, AR R

SCEBYRE: 1004-0609(2021)-12-3645-10

FESES: TF03.1

MERRRSRD: A

ST B 1, BRIE(E, W, & B R L M AR RS R R R E (D). A B R R,
2021, 31(12): 3645—3654. DOI: 10.11817/j.ysxb.1004.0609.2021-41011

ZHAO Bo, CHEN Yan-xin, JIU Shao-wu, et al. Roasting characteristics of Nanchuan high sulfur bauxite in
dilute-phase conveying bed[J]. The Chinese Journal of Nonferrous Metals, 2021, 31(12): 3645-3654. DOI:

10.11817/j.ysxb.1004.0609.2021-41011

AR T RIS 2R T 0.7%(i =501
B, Hd 90%LL ERTE G R LB (FeSy) JE
AXIEfE. HAl, PEALTHEL 1012t Hibw
R G EIA 1.5 42 Y, mbReR T i s o A
TEJERE. AR Sy AR ER A P R
IR AR N S,05 . SOF SO &1, st FEH-k
FMEB T ZERMEZEBEFWR: 1) ARG
B B R 0 R A 3L 4% R ot , RIS Bk

RS 2) WINTRTTHEFE, 1 kg KL 240
AN 1~1.5 kg FIESEALEN; 3) R B8 A
TEEEE, PRAAE R R, WINHAE; 4) BIEM Do
2 5) JRAT R LR ) B i 2 LABR AL ) AN B4R
R S AINRTE, BT EMNSWHRE K
AIOH)*" . Na "B 7K, B A8 o5 e It B v e A8 22

BEEWmB: EZRESHHRRIZ D H (2016 YFB0303400)
WiSHHER: 2021-01-14; &ITHEA: 2021-08-26

B4, BRER £h mT DA I A P e A HEER O D7 i
B T HNFE T A A T, AR R R B R
=R DS N 5 S UES

H Al 26 KB A AR 2 7= A b ZOR ™ A h B
JRE D BURT 0.3%. $H0 SRR LA BB A 7T 3=
B R R BB R AR o P 1 B
SIS 2 SO I
BRLR 40, e B B ) R B T SRR R s AL i
— KR IR A DL IR PR BSE
SEBRAE AR, Rk TR AR R
BORJE ™ PR BUSET AREA A KFER, &
FEMERERR R o R i A SRR A AR
I —5E A B I A A SO A, (A5
JEAT R A R B B RO BRI AR, B AN g

BEES: B, W4 WG 17792518719; E-mail: lilolmln@163.com



3646 hEA OG8RI

FEAME R A BB R T HE s, 7 — e R Lk
o T FEH AR T2 R AR R, (H
IR R REAL R & R A B,
AR A R B T AT DATE SRR R SR I A
FBLAE S L, 5 40 R AT 9 2 A %) R R
(1 B G5 Joe T RS AFE R o 71065 40 J T 11, 08 93 2% 3 0
[ 5L JP R o 0 s P G5 o R AL PR 5 o 5 2 4
RN ETE R I S AT TR Z PR, HEDF
£ 750~ 850 ‘CHKEkE 10~30 min, FrifEEH" 4 ft
AT J SR MR SUR s G E S Iy S ]
_[;/(‘ EE%UFIS]O

FXT T AR, TEMARSESSEA R, K
P AR LA T AR, AR AR BRI R N IR R . A
SCAE SR FH #0097 v o0 BT i B R R T
SRFE, 7EUREERE b, TR T E IR T
EAR A I R RS B IR B S AR, AT R
TR FRS Bl (A VR RE, A BB A 4 AT
XRD LR TR T B, MR T ik RS bedid i
BRI TR MIALEE, Dy BieR T 0 RoR
P T HIR A

1 XI§

1.1 ER

F AR A RS X, A
KBS FRHET, B2/ T 75 um (915 39.1%, 150 pm
i ALIR T LR 12.5%. £ 1 B Rk 2
TCE AT A A, BT AR O B I A B e A A
S4—Pioneer 1 X 28 %% Y6 618N, BRAIAH 43 H K FH Rt
FROVE SV B AH 23 H R A H A B 24 (RIGAKU)
D/MAX2200 B! X 267X (Cu 8, F3H5H Ay 10
(°Ymin, 264 5°~75°), Bl 1 FrsNizm s
(1] XRD K3, 4560505 o i 45 500l ophgk 4T
WA E =T, S VAR S BIE 2 R .

x1 @S LT AR
Table 1 Chemical composition and ignition loss of
high-sulfur bauxite (mass fraction, %)

ALOs SiO; Fe;03 CaO MgO TiO2 Sr S;”  LOI

66.20 7.90 522 045 032 3.00 1.35 1.20 13.11

St—Total sulfur content; LOI—Loss on ignition
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Fig. 1 XRD pattern of high-sulfur bauxite
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Table 2 Mineral composition of high sulfur bauxite (mass

fraction, %)

Diaspore Kaolinite Muscovite Pyrite
68.38 12.47 6.85 2.25
Siderite Anatase Dolomite
5.21 3.00 1.48
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Fig. 2 Flow chart of roasting experimental in conveying system for high sulfur bauxite
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Table 3 Reactions and standard molar reaction heat of high sulfur bauxite during roasting process

) ) ) AH? /(kJ-mol ™) Reaction

Chemical reaction equation
500 C 550 C 600 C No.
4FeS2+1102(g)=—=2Fe203+8502(g) —3339.29 —3334.7 —3331.68 2
2A10(OH)=AL:05+H20(g) 87.05 88.29 88.82 3)
ALS1205(0OH)s—ALSi207+2H20(g) 403.25 289.22 286.91 “
4FeCO;+02(g)=—2Fe205+4CO2(g) —67.84 —68.71 —69.72 ®))
CaMg(C03),=CaCO3+MgO+CO2(g) - - - (6)

KAIL(AISi3010)(OH)=—=KAl(AlSi3011)+H20(g)

(N
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Roasting characteristics of Nanchuan high sulfur bauxite in
dilute-phase conveying bed

ZHAO Bo, CHEN Yan-xin, JIU Shao-wu, HAN Ding

(College of Materials Science and Engineering,

Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: High sulfur bauxite with total sulfur mass fraction of 1.35% was roasted in the dilute phase conveying
bed. Through analyzing the sulfur phase, mineral composition, micro and macro structure, and alumina digestion
effect in the bauxite ore and roasted bauxite, the influences of roasting temperature on desulfurization efficiency
and digestion performance of roasted ore were discussed. The result shows high sulfur bauxite can be desulfurized
in a few seconds by roasted in the conveying bed at relative low-temperature, meanwhile, the mineral dehydration
reaction process falls behind the desulfurization reaction process obviously, which is obviously different from the
thermal analysis results on stacked state. Desulfurization of FeSa accompanies the absorbing of SOz by Fe20s, and
sulfate decomposes at high temperature. The specific surface area of roasted ore greatly increases and the micro
crystal of Al-O mineral refines, which is conducive to the digestion of Al2Os;. Within a certain range of roasting
temperature, the desulfurization rate and digestion rate of alumina increase with increasing the temperature, and the
roasting temperature of high-sulfur bauxite can be selected at 600 ‘C due to the appropriate roasting energy
consumption and the digestion performance of roasted ore. The mass fraction of sulfide sulfur decreases to 0.01%,
and the relative digestion rate of alumina can exceed 99%.

Key words: high sulfur bauxite; dilute-phase conveying bed; desulfurization rate; relative digestion rate
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