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Abstract; This paper investigated the effect of temperature, foaming agent, fluxing agent and foam stabilizer
contents on the pore structure and crystal phase of porous ceramics in Ca-Mg-Al-Si system based on the thermal
insulation foam ceramics prepared from two solid wastes (gold tailings and alkali residue). Image-pro Plus 6.0

software was used to analyze the pore size distribution of porous products. The effect of basic composition of raw
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material on microstructure in sintering process was discussed. It is found that the increase of temperature will
destroy the polymerization degree of silicate and change the content of amorphous materials, thus adjusting the
viscosity and change the pore structure in turn. The pore structure can be regulated by the foaming agent SiC mainly
by changing the adding amounts to control the gas pressure P, in the pore. The effect of Al on the pore structure is
two-sided. When the Al content is low (12,0, /nvo<<1, M=Ca,Mg,K,Na), the Al-—O0 ligand is tetrahedral; when
the Al content is high (14,0, /nymo>1), the Al-—O ligand is octahedral. The changes in coordination will lead to the
complex changes in viscosity. The effect of Ca on the pore structure can be divided into two stages: When the Ca
content is low, it mainly participates in breaking the silicate network structure; when the Ca content is high, it
participates in forming a small amount of pyroxene crystal. Mg regulates the pore structure through the formation of
pyroxene crystals. However, when the Mg content is too high, a large number of needle-like crystals will exert
excessive inhibition on the pore, leading to the abnormal development of the pore.

Key words: gold tailings; alkali residue; pore size distribution; crystal transition; porous ceramic

3 3 A SRR A PO AR TR R Ok B v A AR 11 BB A AR LR A B T 5 A 1 HE R, A R S B b A
A LA TR B AR | AR A S5 R L T2 N R IR R, (R HLOR M R S L 5
b 0 it B ARG A5 i s PR T A 2 SR R Y . 2 LR A e LA LA TR A R R v B A TR B
W LA 9 B e T e T PTG e B T B T AL SRR R IR BT N B BT R
FEA™ BB R R 4 R B R I TS TR R ORI R T I ESE

ZAL PG PR SRR 0] LUE AR AL AR S A T AL AR DL B b A 2 TR AR
RS WSHEORIATRAL . BF5ET IR, Z L5 I 2 A0, BB 45 1 B rh % 1) L AR R /N AL BE JE
JE X8 77 il AL A i R B A P L FLAR D L FLRE RS 7 S LA B R . H RTBIE S PR B AL AR AL
B A Gt I A RIS R B BT AL VKL AR 3 M 8% L Image Pro Plus #FS (PR 2 I ALY (X
SHEWTE AR Tmage T BN BB LB EUR T R G . X T AL H R A H R E R
ST AR SR AT S8 11 s Tmage T X (&1 R K BE 2SR 85 g o 3 T AW B2 81 R s XS 2R 2 4 vl 0647 =
Y G5 o R R I B[] R0 3 2 FE AR 6 4 5 s Tmage Pro Plus X RE i B3R 560 0k 15, LA 4047 10 3 e, 5 4
7 5 A O 28 AR S0 a8 G IR A DAL 451 .

Liu S 22406 0 - S10, F1 AL Oy F T B0 3% 35 19 46 HE 28 1 B 25 -1 42 5 S10, HAT 48 i3 08 iR
B0 2 W B AR s AL O 23 I 25 B8 w5 % 960 Wi 25 25 5080 AH 1) T 32 18 RV AH 1) 2 3 B e 1 5K ) v LA 3
T e AL G AL L 38 R 8 B AR 5 CaO HAT B VR HT L mT LRI b B i 32 e AR VB0 19 266 88 M e T 5k 7y
{5 3k 22 B 2 0P 0 R 5 B 7 AR N RS I s Mg O R DLFE R AR 998 Bt B % R 60 B 1 17 00 T 386 RO AH 1 2% 1
ik BRI AIEN .. Kamseu 5V W58 & B, ZFLICHL S 43 F M R FLAR TN FLAR 20 A 5 464 RHI B % L &
TR BEFNLS G BE A O . BB FLAR I 3G K, BR AR R0 I R B0 L 2 i T LR 1 R BCEE T AR 1 4% o 45
P Bk 0 7RI AR IR AR B SRR R B R S R R AT A R EURHE A T Si0,-AL O;-MgO R £
FLIEE AF 5T R B MgO X UK B FLAR I 2 i de K . FLAR /N (FLAR 20 A1 B 259 50 o 00 K P g 1) i 38 e 1 5 A
S s FE—E JO N FLAR B R FLAR o0 A Bk 2 50 T VR B B8 1 S AR BOAIG . (R i, 22 () ) ORI 22 L B 1
SRR IR LT EGE B LR 5] . Zhou S EFSHREE £ AL (10 pm) s 2Rl Image-
Pro Plus #37 TIREE + LA MBI 4R 1% 07 1 B RAF IR M 38 T oe FL A5 4 15 2 W1 B 1 DG 36 1k

1 RWEBIMTTE

L1 JRE#

R (gold talings. GT) . U 8 4 4R I P4 & 87 FE B J%8 5 ik ifi (soda residue, SR) . H [ #EL5 ) Bl it
HE s AL Oy o B F 23 B 2350500 5 SiC O3 - B A 20 B sl aslom) o 3 2 4 AR B 1) 78 2% 4 R 00 A 4 8 3l 5k 1
K1 BR



AW A T 8 N <5 A [ ] 6 22 L B R v L A R R A A 2 TR R E + 67 -

x1 ERPOLFZEAR

Tab. 1 Chemical composition of raw materials %
JE R SiO; Al; Oy Fe, O3 CaO MgO Na; O K,O FeO P, 05 TiO, MnO Bedk
GT 68.99 14.97 1.410 1.798 0.410 3.502 5.511 0.68 0.0401 0.180 0.0298 1.49
SR 11.02 4.34 4.86 30.86 6.16 1.84 0.58 — - - - 30.42
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Fig. 1 X-ray diffraction (XRD) patterns
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Fig. 2 Macro morphology of products at different sintering temperatures
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Fig. 3 Pore size distribution histogram of products at different sintering temperatures
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Fig. 5 Pore size distribution histogram of products with different SiC contents
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