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Table 1 Chemical composition of iron tailings

Sio, ALO, CaO MgO Fe,0, FeO K,0 Na,O HoAthy
66.00 7.06 1.86 0.25 3.18 4.15 2.59 0.86 14.05
1.2 EAIRIEMaHI& TG o KRB S I A, AEAS R

WA R AT EREE AL T, IR EC-74 pm (1200, 1300, 1400°C) , AS[EARIEES A (1.
WU A, CLUEN B b EEER, %45E 2. 3h) A4 T TR R AT, M4 s Rk He
(R 21 43 B U R B — 5 = IS I i N B # vk B 4, SR 3 3 A ) 45 s s 34T

IFR HE: 2020-05-28; BEIHHA: 2020-06-11

HETB: iR HRIIRTE (2018ZY-HM-01) ; Bii4 ARRI# 4 MBS K4 (2019JLM-
49) ; BRUUEEE T RS HIT R RIS E  (18JC010) ; R T RHSLTHRIE (SK2018-03-02) , BEpG4s
JEN YRR R 5 S50 S P 4 (2017SKY-WKO009)

EE® v M7 (1987-), 55, VI, SR P s ds A R TAE.


https://doi.org/
https://doi.org/

48 . W rgRa M

2022 4

IKEEAREE, 2 J5 ¥ 15 B0 11 SE AL 3 B AL T BR S S ik
i, 1330-74 pm KA .
1.3 MSBBIEREE

Y S bt 3B R it R R A5 R AR o TR A 3
A, IE— @ ) RS T . ek
SE T 10 o A Ak R A B K R T 1 AT A AL
G5 i B VA H R A A R, 6 R T
FHOCPEREAS I o HARSZIG L WL 1.

PERE R

i%%Hi%UH7MZH$ﬁﬁ%

%

<«

wﬁﬁ%kﬂ&ﬂ%g i |

1 SRR
Fig.1 Flow diagram of experiments
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Table 2 Characteristics of the base glass at different melting

temperatures
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Table 3 Characteristics of the base glass at
different melting time
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Fig.2 XRD patterns of base glass before and after
crystallization
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Fig.3 Effect of crystallization temperature on compressive
strength of glass-ceramics
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Fig.4 Effect of crystallization temperature on the density of
glass-ceramics
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Fig.5 Effect of crystallization temperature on the thermal
expansivity of glass-ceramics

MBS FRTRR, A B TR 1) B2 K R K
it ey AU PE () BT B SE T BET RS, FE
i ETH A2 900°C Ik it 3¢ 3 U I I AR Mo &
2R IR AT, R 6.8x10° K, 2 Jig B il & T
AR ETHE S Xl
KR B RN 32 52 i A R AT R AR A R R SR

ER IR, N R B KR A SO A AT
AR h A, A UK R BORAC, H & 900°C I
it A R BB, AN I K 2R BB 3
{H, 25 b TR B A 4R ST AU B 70 <
FLAREL, S HEOLZIK AR L DU R S

3% #

1) A 3B B s T R AR T 2 A 4 A R
PR L 1400°C, {RIRINTE] 2 he

(2) Tl B AL A D AL
900°C, {RIELINIE] 2 h, LI o 75 0 Aol o B0 265 il
AR PR SRE N 158.32 MPa, K 2.74 g/lem’,
PIZIE RN 6.8x10°K ™,

5 X

(1] 5K 5. By R SRR 2R 5 R F IR S HEx 5 (07, 7
K2EBLEA], 2013, 27(4):3-7.

ZHANG J S. Present situation and countermeasures of
comprehensive utilization of tailings resources in Shangluo[J].

Journal of Shangluo University, 2013, 27(4):3-7.



« 50 -

s o3l

2022 4

[2] XBURS, 5k, FE G R H LR kA A HTIR B
F ). [ BIRZEE R, 2020, 38(3):75-78.

LIU S P, ZHANG X W. Current situation and countermeasures
of comprehensive utilization of metal mine tailings in China[J].
China Resources Comprehensive Utilization, 2020, 38(3):75-
78.

[3] B 4ith, 5%, B, 55, Bk 1D Jy AR I S rE AR I
FUBERE (V). RERRERIER, 2020, 39(2):466-470.

LV S W, JIANG P, QIAN B, et al. Advances in mechanical
properties and recycling of iron tailing sand[J]. Bulletin of the
Chinese Ceramic Society, 2020, 39(2):466-470.

[4] Z4LFE, 2 OR 10, MR, A5, Tl P sk BRI 20 A T it
3 i A 1L R R M RE RS R (D). M RHS: R, 2019, 33(20):
3401-3407.

LI H X, LI B W, DENG L B, et al. Effect of microwave heat
treatment temperature on crystallization process and properties
of tailings glass-ceramics[J]. Materials Review, 2019, 33(20):
3401-3407.

[5] B3, XU, Phamum, &5, R HIER R 26 bt B 1 g AT
FLLI]. ARk L, 2019, 48(10):2199-2201.

NAN N, LIU P, SUN Q Q, et al. Experimental study on
preparation
Contemporary Chemical Industry, 2019, 48(10):2199-2201.

[6] 45415, AR 4R 10, BRI &, 25, HLFLI [ XEEHRE 4 R0
T 35 T A o B HG A R B2 R (). R4 RHT 5 A% 4R, 2020,
34(03):209-216.

LIH X, LI BW, XU P F, et al. Effect of heat treatment time on

of glass-ceramics from iron tailings[J].

crystallization and properties of glass-ceramics of diopside
tailings[J]. Journal of Materials Research, 2020, 34(03):209-
216.

[7] Wtz S e, XIIGERE, 45, ik gk Ren™ il & 2 i FLie
KBRS L], [ s, 2020, 56(3):51-58.

PAND A, LUH Y, LIU X M, et al. Study on preparation of
lightweight closed-cell foam ceramics from high silicone iron
tailings[J]. China Ceramics, 2020, 56(3):51-58.

[8] & 77, YurE IR, W PRAER, 55, A B A & v AR T i
WS (MAT IR B e B (). A7 (6 IR B 5 1R, 2020,
11(2):34-41.

TONG Z F, FAN J L, ZENG Q P, et al. Research status and
prospects of foam glasses prepared from metal tailings[J].
Nonferrous Metals Science and Engineering, 2020, 11(2):34-
41.

[91 = LRIK, FUHEF, SEifEIE. MgO X% A Bt S B ) [n] il 46 ok
i B T AT o e PR BE IS (0] B P 455 R, 2020(1):135-
139.

LI B Q, GUO Y P, DANG H F. Effect of MgO on
crystallization and properties of glass ceramics from fly ash and
waste glass[J]. Multipurpose Utilization of Mineral Resources,
2020(1):135-139.

(101 3. RIS R il 26 it B Bk g it o 0] 9™ 4%
#1FIH, 2017(6):82-85.

LIAO L. Experimental study on preparation of glass-ceramics
from copper tailings[J]. Multipurpose Ultilization of Mineral
Resources, 2017(6):82-85.

Investigation on Preparation of Glass-ceramics with Iron Tailings

Nan Ning'?, Cui Xiaowei'”, Sun Qianggiang'?, Zhao Wei'*, Wang Zhiyu'?, Li Feng'?, He Ben'
(1.Shangluo University, Shangluo, Shaanxi, China; 2.Shaanxi Key Laboratory of Comprehensive Utilization
of Tailings Resources, Shangluo, Shaanxi, China)

Abstract: The glass-ceramics were prepared by sintering method from an iron tailings in Shangluo area. The
optimum process parameters of melting base glass were optimized. The effects of the crystallization
temperature on the compressive strength, density and thermal expansivity of glass-ceramics were
investigated. The results show that optimal performance of the base glass melted can be obtained at the
melting temperature of 1400°C and melting time of 2 h. Moreover the best properties of the glass-ceramics
such as compressive strength of 158.32 MPa, density of 2.74 g/cm’, thermal expansivity of 6.8x10°K™" could

be obtained at the crystallization temperature of 900°C and holding time of 2 h.
Keywords: Iron tailings; Glass-ceramics; Compressive strength; Coefficient of thermal expansion
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