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Table 1 Chemical composition of iron tailing

Composition Si0, Fe,0; AL,O; CaO MgO K,0 Na,O P,0; Others

Concent/% 61.18 10.87 9.55 7.66 6.12 2.03 1.14 0.46 0.99

1.2 HmflE

P —E A B R R B A, B TR A BR
JEHL (GMS3 - 8) b T J& 24 h, 8K J5 4 Fa & 43 %
0.067% R LM R (PVA) TR Gk ke, 4R
AHERE A RORL, B FURHEC 7 i3k 2 Fos , L & )5 1
MR @20 mm [0 BT EL A, If HAE 100 MPa F 58
T B A AR R AR, 22 I R AR A B T A
12 h, e IR B2 R b fE R AR S5
T RHEATICHESS  e4s T. 20 - LA 10 °/min F 2 600 C
FARIR 0.5 h SRIG 70 51 LL 10 ©/min (Y HUR TR LS &
1200 °C .1 400 °C .1 600 CAfiR 1 h ~3 h, By 25
BT 2L % .

x2 R

Table 2 Raw material formula

Number Tron tailing/g Graphite/g  Polyvinyl alcohol (PVA)/g
25 75 25 5
C20 80 20 5
C15 85 15 5
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Fig. 1 XRD pattern of sintered samples at different temperatures
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Fig. 2 Changes in mass loss, bulk density and volume change of
sintered samples at different temperatures
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Fig. 3 Changes in apparent porosity, compressive strength and
thermal conductivity of sintered samples at different temperatures
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(surface (a) - (c), skeleton (d) - (f))

2.2 PREEEXTERER % FLH E R

T ARG BRI T 0] e GA Ik il 7 R R B 2 AL
W s 2 ) AP B 119 2 R0, R P ) A R SR S
C25 JFURHACTT (3 2) I [AlpBe2E 25 1 600 °C , f i AN [H]
WFE (L h\2 b3 h) il g ke, TS O BRaiiedh XRD 47
SEor A

&-SiC v-C A—FCJSi ©-Fe *~Fe,0, e~FeO
-

C25/1600°C/3h

% L
© rug'tef- o 4 |a

C25/1600C/2h

3

-
© YEx % il A
% C251600C/1h
-
v L PN A
h * 3 A l *

20 30 40 50 60 70 80
26 ()

B 5 ARGRIERS ] T BE4E a1 XRD f5 5 b
Fig. 5 XRD pattern of sintered samples with different holding
time

MR RUE AR 1 h s, =8 L SiC g Al
Fe,Si 2y 3, 17 15 A1 A8 W Al A 4k Fe, Si U, B A7t BE
Si0, g, BRI ER AT Si0, MR S5 SN HE AR 5
J, Fe, O, i ™ W) i & DL Fe,Si oy o MRl 2 h )5,
SiC WEFII Fe, Si WM A7 T i , 41 282 W A%, i BE/D i Fe
I Fe, O, HyU, 33X 2 fy T I 0] 48 1<, Fl A 1 S5 45 &
Fe, 04 3% 25 HEATRI AAGE S5 BN LI W48 R 5 2% )
R 45 A Bk 5 W 2R SiCe R 1R 3 hJF, SiC,
Fe,Si Hil Fe (IEHRA P 715, O HL L B FeO [,
il Fe, 0, B 2% B30 J5UB W #oK 58 4, 7 ) Bl 28 12
Wi 2 o DA SRR IRAT ARt T PO A 1) R R
AT A s g b e AL, AR 2R AR S

I, /D5 A A 5 R SO VRO B A e AR IR, A RE
S5 R, 1A S AETEA R TR R 2 LR &
MR . TR HE R, SR
T N (BB, el P Wb A 2% AEAT Rt Bk R v
%A (AL O, \CaO MgO 55) fiRAL S 17490 , Ui B 1%
BEGE IR IR AR IR B AR AR Y

[ 6 R b i (R Be il 38 AR B Ab RO AR R 25 32
BEORI S TR] 284k . AT rhon] DU B il i 3 i A
W 20, PR BB AR K, B Be it 32 A 41, 41% 3% &
44.12% ARFRASALZR M\ 31. 08 % 3 & 32. 44% | (R FH %%
BEMO0.79 g+ em P EFE 0.73 g - em 7 ASEA K, X
Al TRAREMAES &, RIR 1 h 5 Si0, &
AGEA RN, b PRI S TR] B 84, A8 8 R A e A
I Ji SN AR 2 AT (B ER 43 i A0 Y 2D i R AR
e 5 BRI AR S AT IR S RN, AR B R AR
UL R R 3 B AR AL AN K

80 80 43
—#®— Mass loss
—*— Volume change
60 - —®— Bulk density 160
S42%
< & o
E: S 5| &
Z40p B = 03y 2
2] 2 =
< i~ L
p 3 + —* 2|
=11 z
20+ F — 5 420
0 = > L 0 40
1 3

2
Holding time/h

6 ANIF PRI ) T RE LR il A R 0 A IR BV AL AR
W

Fig. 6 Changes in mass loss, bulk density and volume change of
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thermal conductivity of sintered samples with different graphite
contents
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Structure and Properties of Iron Tailing Porous Ceramics Prepared by Carboth-
ermal Reduction Method
LIU Xiaogian, ZHOU Yang, LIU Xufeng, ZHANG Yonghui, LI Shibo

Center of Materials Science and Engineering, School of Mechanical and Electronic Control Engineering, Beijing Jiaotong University, Beijing
100044, China

Abstract ; Iron tailing porous ceramics were prepared by carbothermal reduction method using argillaceous fine — grained i-
ron tailings and graphite as the raw materials. The oxides and mineral phases with low thermal conductivity in tailings were
transformed into carbides with high thermal conductivity to overcome the limitation of low thermal conductivity with high
porosity. The influence factors on the structure and performance of iron tailings porous ceramics were analyzed by using
control variable method. The results showed that the structure and properties of iron tailing porous ceramics were greatly
affected by the sintering temperature and graphite content, and less affected by the holding time, and the performance in-
dex of iron tailings porous ceramics can be regulated by changing the experimental conditions. The range of the apparent
porosity, the thermal conductivity and the compressive strength was 39.30% ~ 82.30% , 0.53 W/(m - K) ~ 1.52 W/
(m -« K) and 0.78 MPa ~ 15.02 MPa, respectively. The influence of porosity was much greater than that of the genera-
tion of SiC in thermal conductivity. The mechanical properties were greatly affected by the porosity. The properties of iron
tailing porous ceramics were the best with the apparent porosity and the thermal conductivity are 81.07% and 0.58 W/
(m - K) when the graphite content, the sintering temperature and the holding time were 25% , 1 600 °C and 2 h, respec-
tively. Compared with ordinary iron tailing porous ceramics with the same porosity, the thermal conductivity was increased
by 6.6 times, which provides a new idea for the research and utilization of iron tailings.
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