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Table 1 Chemical composition of raw materials (mass fraction)
5% CaO Fe,0; FeO SiO, K,0 Na,0O ALO; MgO Cr,0; CaF, TiO, CaS MnO Hfih
[ by 34.43 0.69 3421 048 054 13.84 9.5 - 078 0.89 32 052 127
KRR A4 48.64 058 0.5 2946 - 736 723 348 - - - 2.75
VEER 0.029  0.037 98.200 0.018 0.120 0.005 - - - - 1.591
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Fig.1 Ca0-Al,05-Si0O, ternary phase with 5% MgO
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Table 2 Quality of ratio base glass raw materials
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Table 3 Measured viscosity at 1 500 'C
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Table 4 3" Base glass heat treatment system at different
crystallization temperatures
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Fig.3 3" XRD of glass-ceramics samples A and B
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Table 5 Nucleation temperature and crystallization
temperature of heat treatment

5 AR E/C eI/ C
1* 828 954
2" 830 963
3 830 960
4 830 957
5 838 953
6" 836 953
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Table 6 Calculated crystallinity of glass-ceramics samples
Hil 1 2* 3" 4 5* 6"
Cr,0, & &

(REA %) o 111 136 160 183 205 225
mm /%

69.53 8191 89.19 7297 7895 64.92
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Fig.5 SEM of 3" and 6" glass-ceramics samples

2 i % A Cry0, it & 70 8 1.60% I, i
5@ FTLAEH, MmIEB e mYs. %
F, RORCR. BR, R UEEAZALN S~
15 um, @ALBERE: iR Cr,0, & 530N
2.25% BF, JLE S5(b), dRkbiA R B, KE
2)30~50 pm, EIHERASBEKFR. AR, H
ALY, bR R 2 TR] ) B R T AR A
K, mEEMR, X5HEETHER -8 %
ERTED, BT CryOf 15 5 Tl 3B 10 it A B8R
BB FEMEM, X2EHT Cr EEE T FEEUEY
PEE T CoOR CrY I AR TR, X PR ES T RE
BT EERET, WA E A DU R A
BT U, BT H RS AR it A 15 S B A B B AR
SrAH, TR B B AT i . AR ST H Cr,O5 R

B HON 1.60% & 1k B 5
A,

T8 T ESE TR, DA 75 A 40 38
BRSPS R M, R 3RS, S IRE XK
#E (HI/T 300—2007 [E 44 24 12 3 R v
i R 2% PPV T ) KT i AT PR IR, L A 4
PRI . RBERRZE VA MR (pH 1B 4.93) 5 i 3%
B R (BLAR<T5 pm) #2300 [ i & E o 20:1(L/kg)
BE, 75 (23£2) C MR R (18+2) h,
S K= R A S HEAT AR IO, T R 2 R AR
B 3%H0 o B B i HH R IR H TR P 43 o 1.22
mg/L 1 2.39 mg/L, BT E K br i GB 5085.3—
2007 AITEESR A 15 mg/LPY, 158 B4k ot B 180 T DA 14k
LR . Xl TR BB KEW

Gl A BN



6

2024 £ 12 H

I FHY SRR S 2 E R B & R

19 .

Cr, 05 TR T #& R AT A A%, 8% T R LB AL A 5%

/N H

BT R LIRS Bk & il i Jo AL AL BE.

AT A% T IE A A S RARS R RN
mi, RHOZE, EEHsITRERK T REHE, St
Ja it — PG R TR TR B AL RCR . R
v R Ttk % ko < v ) 4% A ot BB T AL [ 4k

x®7 WEBRBHERSKRER.

MERBIBRLERE DT

T FURE AR LB AL S PR B AR T AL
i ER, 3R T N INAS I B R B A TR e S
GEEFURRHROS B DL o

HRETERIEREXSEL

2.4

Table 7 Comparison of physical and chemical properties of glass ceramics samples with marble and granite

) P985/ MPa IR H L/ (g/em’) Tt ER /% it Bl /% IR I%
1 86.09 6~7 2.70 0.60 0.12 0.20
2 107.24 6~7 2.93 0.38 0.06 0.12
3 126.25 6~7 3.81 0.37 0.06 0.06
4 94.74 6~7 3.10 0.44 0.07 0.04
5 87.79 6~7 2.70 0.59 0.04 0.04
6 35.80 6~7 2.68 0.52 0.07 0.18
KA 13~15 2.5~5 2.6~2.7 103~12.3 0.3 <03
T 15~38 6~7 2.5~27 0.91 0.08 0.5~0.8
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Table 8 Radionuclide detection results of 3" and 4* glass-
ceramics samples
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Preparation and Physico-mechanics Properties of Non-sintered Ceramsite
from Iron Tailing Fly Ash

ZHANG Rui, LU Jianguo, YAO Huayan, LI Yunze, LU Junxiong, LIU Shuaiting
(College of Civil Engineering, Hefei University of Technology, Hefei 230009, Anhui, China)

Abstract: This is an article in the field of mineral materials. Non-sintered ceramsite were prepared using
iron tailings and fly ash as the main raw materials, and the effects of iron tailings proportion on the stacking
density, apparent density, water absorption, and strength of non-sintered ceramsite were studied at different
material mix ratio. The results showed that with the increase of iron tailings proportion, the stacking and
apparent density of ceramsite gradually increased, while the water absorption gradually decreased. The
strength shows a trend of decreasing first and then increasing. The method of preparing ceramsite from iron
tailings can significantly improve the utilization rate of iron tailings. The non-sintered ceramsite production
have practical application value and can provide a new way for the comprehensive utilization of iron tailings
with good economic and environmental benefits.

Keywords: Mineral materials; Iron tailings; Non-sintered ceramsite; Fly ash; Proportion; Test
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Cooperative Preparation of Glass-ceramics by Blast Furnace Slag and
Low-carbon Chromium Iron Alloy Slag

WANG Yifan, WANG Yici, WANG Ruixin, ZHAO Fengguang, CHAI Yifan, LUO Guoping
(School of Materials and Metallurgy, Inner Mongolia University of Science and Technology, Baotou
014010, Inner Mongolia, China)

Abstract: This is an article in the field of mineral materials. In order to make high-value utilization and
harmless treatment of bulk industrial solid waste, CaO-MgO-Al,0,-Si0,-Cr,0; system glass-ceramics were
prepared by melting method with Baotou Steel blast furnace slag, low-carbon chromium iron alloy slag and
quartz sand as the raw materials. The optimum ratio of raw materials was explored by means of differential
thermal analysis (DSC), X-ray diffraction (XRD) and scanning electron microscopy (SEM). The results
showed that when the mass ratio of blast furnace slag, low-carbon chromium iron alloy slag and quartz sand
was 60:40:31, the crystalline phases of glass-ceramics were diopside and omphacite. At this time, the
performance of glass-ceramics was the best, the flexural strength reached 126.25 MPa, the crystallinity
reached 89.19%, and the microstructure was ideal. The glass-ceramics prepared under the optimal raw
material ratio met the requirements for national class A decoration materials, i.e. IRa<<1.0 and Iy<:1.3, and
the leaching concentration of heavy metal chromium in the glass-ceramics met the national standard,
indicating that it is feasible to prepare glass-ceramics with blast furnace slag and low-carbon chromium iron

alloy slag.
Keywords: Mineral materials; Blast furnace slag; Low-carbon chromium iron alloy slag; Glass-ceramics;
Optimal ratio
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