5§53 TR 5 A No.3

2020 4£ 6 A

Conservation and Utilization of Mineral Resources

Jun. 2020

B AE AR & LZR I ZEER

A, ZONI, R, 28 Sk, des

Lo R (AERT) AR R 5 TR, JE AT 100083 ;
2. o ] ST R R VB B R A e, 1T BFH 110034

hE S X752 CERFRIRAS A CEHS 1001 -0076(2020)03 - 0095 - 05

DOI:10. 13779/j. enki. issnl1001 - 0076. 2020. 03.016

WE O 7RO S AT G KCE B XTI DX BT A0 B, 78 23 B AR 2 oy AT ) A L, R AR
WEATAE Sy R SORE, Bl UK R IRTD BRI B s AR W 5 o o St o e 90 8 SO I BG R R I 1 , F 5 AN T ol 8 2% 1
Rk A ORES A RHE AN BV RE 22 57 , A 2 | 5 K 38 DU SR S R 9 3 o 3 5 T S I AR A G A JSURL 5T T L AN
TEBRIINN IR I AT 40% , RIRRD 42% 5 1935 S RAT A1 70% , KR 12% 5 T8 K& AT 41 50% , KARY 32% s e
RIS IR S. 14% JKTE 12.86% (/K] 0. 05% /K 10% , iR /3 20 MPa, i 7747 28 d, AFHYBERT 1 S Subetik
PERERT & JC/T 422—2007 CIEBEA BB 2% ) MU2S ARifiE R, o de i B0 5t FE AT AT 98 B2 70 5108y 52.70 MPa i1 4. 93 MPa,,

KR AT A Skt s JRURHC H s R T 7 s HUR R B2

5%

PN T 3 [ fr) B ¢ A 7 el , BA AR
AR IR D s, O B SR BE IR Tl 0 R SR A 1 E R Y
DR FEME TSR 2o A rp ™ A R I RERT A, JEE 5
B A S EREE VR B SR BT I S e il B A
FH TR At BRI BLAER A I s B a4 D A JA
TERRE BT e i i v B RO TV I A B 5 o Bl BE TR
(AN T T FE A AR B DR ARG 38, A J I 0 R B A
gt Lo AT R SRR IRER A 7 I T 0 A A e [ 4
RS, AR A — E BRI AR, 2 mT AT 4
VRUR o FERTRERE VR TR s AR R, R X
HEAT A% B AR B, T ELBERT A B AT SR T, X
L A A B S AN T IRA N . H AT
SRR A1 1 1] e PR T A9 0F 5 R AR 22, e rp A1
e R EER BRIt — o SRREE I fd A
IIFREE TS QR TARPR B AR LG AT A0 T il 45
BErk e A REIR PR AR S i A A = L2 07 A A
A KPR, ORI B2 8w T o R AT A 4
BERE I HORZ B A, & Al s T2 W Toe. A&
7, A ] 3t DX RERT A1 AN S R AN R, B R be 2
B R R, TR SC 1 R R ] A
— R BT AR T 2 B R AR 1

i #2019 - 11 -16

AR AR AR A A Ik D bl 0 A 15 & o il
AT AT LU 0 S SRR R (R R RE A T i ARl
HERE BE e Al (AT 1 v ) LA BRI (&2 B el
B O

ASSCEE XM DX BT A7, [] b 45 5 [ 58T X
TIFRAB IR AT R 1 BEHE- 5T 3 A B, T
RBERT A1 IR AL BUAE SR SR ARIR AT T HFEE K
JEE Ay TR LA S AR 2 BT A 1 AL
ABRACPE I, ] 2 H o P RE B ERT A0 B bR e, 70 2
I X0 Sl SR A5 TR BE 2SR TR, Je PR JEE 3t 1)
TR XA HERT A7 BT RATRIA™ DX A ] 5 7 ) A
Bl o IR, K K 55 S R, SR T R
FeSRP T2 BR T o5 S e i ARk i o o A P i
(8 SR 1 B A IOULZ5 44 R g 22 PR B, Dk 1 JEORHE L
BB ) 55 i # T ESH PA5 — P A= T2 o
PEREDL 5 A RERT A1 28 bl , IR BURAL 58 T 2 ke
L IR B [ A ) B DA A AN REICHE R H
RPN b 38 i B e LR e bR 2%

1R
1.1 ER
(L) JERF A7 50 000K B AT A TR AR 55 4 04 o

EEWA - E R A5 H (DD20160266 ) K 16 5 T ai BF A K * 1815 95 IAL” T & B0 H SR (2018 YFC1901504)
EZ® A AI(1995 - ), 55 b & A AT F A, EZNGEG™ 255 RIS, E — mail : pehil995@ outlook. com,,

SBREAEE NS (1980 - ), T VTR Wk, ISCRE WA ST , S8 S 5 bR K 9945 2 FUFIIFE L E — mail s xwwu@ cugb. edu. e,



- 96 - BRI S

2020 4

WL RAE B FE M G BRI 5, 4 35 H U, #f PRk
FEIRPRLEE/NT 0.5 mm , AS[R] 5 37 B BERT A 4k 2 1o
DL 1, HXRD B anE 1 B,

E R B2 S R aN = Wi /%

Table 1 Chemical composition of coal gangue from Fushun
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Table 3 Material ratio of non — burning brick

Raw material Al,O; SiO, Fe,0; Na,0 TiO, MgO CaO

Sample Coal gangue Fly ash Nature sand Cement Water Admixture

Dongshe Yard 18.41 43.88 6.18 0.01 0.8 1.8 1.01
Xishe Yard 15.98 43.76 7.62 2.00 0.78 3.70 3.48
Wangliangshe Yard 15.44 32.45 5.79 1.04 1.37 1.29 1.09
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Fig. 1 XRD patterns of Fushun coal gangue
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Table 2 Chemical composition of P. 042.5 cement
Sio, Al, O, Ca0 Fe, 0, SO, MgO  Loss on ignition
21.5 5.53 61.91 3.92 2.56 1.75 1.73
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A 30 5.14 52 12.86 10 0.05
B 40 5.14 42 12.86 10 0.05
C 50 5.14 32 12.86 10 0.05
D 60 5.14 22 12.86 10 0.05
E 70 5.14 12 12.86 10 0.05
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Table 4 Sample density of non — burning bricks under different

forming pressure

Content pressure 30% 40% 50% 60% 70%
10 MPa 1687 1742 1793 1856 1892
20 MPa 1701 1765 1809 1871 1912
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Table 5  Absorption rate of non — burning brick samples under

different forming pressure

Content pressure 30% 40% 50% 60% 70%
10 MPa 12.9 13.2 13.5 13.9 14.6
20 MPa 12.6 12.7 12.8 13.1 13.6
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Fig. 2 Density (a) and water absorption (b) of brick samples
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Table 6 Size deviation of non — burning bricks after natural cu-

ring for 28 days under different formulations

Sample Diameter/mm Thickness/mm Cracks
A 0.73 0.43 No
B 0.68 0.52 No
C 0.71 0.48 No
D 0.65 0.54 No
E 0.74 0.45 No
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Fig. 3 XRD patterns of non — burning brick samples after 28
days of curing
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Fig. 4 Scanning electron microscope images of Dongshe — Yard
brick samples after 28 days of curing: (a) magnify 500 times;
(b) magnify 2 000 times
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Fig. 5
brick samples after 28 days of curing: (a) magnify 250 times;
(b) magnify 1 000 times

Scanning electron microscope images of Xishe — Yard
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Fig. 6 Scanning electron microscope images of Wangliang —
house yard brick samples after 28 days of curing: (a) magnify 500
times; (b) magnify 4 000 times
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Table 7 Compressive strength of samples prepared from different

materials
Content pressure 30% 40% 50% 60% 70%
10 MPa 30. 81 32.16 34.80 33.57 35.67
20 MPa 37.07 42.56 44.51 43.88 37.01

R 20MPa JiH I, SR FH A [R] i 175 (9 AT 1 453 i2E
P REIRER , e e 9 2 1) BRI g0 it an 22 8, Hi i i
JEE i B K e an 2 9 B B SO an il 7 B

K8 AR MERT A ] 5 1) G ek i ot T L 55 2/ MPa (A
T 17 20 MPa)
Table 8 Compressive strength of samples prepared from different

materials /MPa( molding pressure is 20 MPa)

Content sample 30% 40% 50% 60% 70%
Dongshe Yard 42.63 44.73 43.84 38.97  40.42
Xishe Yard 44.24 46.67 49.80 49.81 52.70
Wangliangshe Yard 37.07 42.56 44.51 43.88 37.01

RO AIF R ST A ] 5 19 S e 1 B ol 7E BT AT 9/ MPa
(L F1 24 20 MPa)

Table 9 Flexural strength of samples prepared from different ma-
terials /MPa( molding pressure is 20 MPa)

Content sample 30% 40% 50% 60% 70%
Dongshe Yard 4.72 4.73 4.71 4.21 4.36
Xishe Yard 4.73 4.82 4.91 4.90 4.93
Wangliangshe Yard  4.15 4.69 4.72 4.76 4.11
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Fig. 7 Compressive strength (a) and flexural strength (b) of
brick samples with different gangue from different yards
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Preparation and Mechanical Properties of Non - burning Bricks with Coal

Gangue as Main Raw Materials

CHI Peng' , WU Xiaowen', ZHAO Haiqing”, MAO Kui', GAO Mingda', LIU Yangai'

1. School of Materials Science and Technology, China University of Geosciences ( Beijing) , Beijingl00083, China;
2. Shenyang Geological Survey Center, China Geological Survey, Shenyang 110034, Liaoning, China

Abstract: In order to improve the utilization level of coal gangue resources, non — burning bricks had been prepared in
this work with coal gangue in Fushun area as main raw materials and cement, natural sand,fly ash and additives as supple-
mentary materials based on the analysis of chemical composition and mineral composition of coal gangue. The differences
in microstructure characteristics and physical properties of non — burning bricks were investigated under different prepara-
tion conditions, such as density, moisture content, compressive strength and flexural strength. After the orthogonal experi-
ment, an optimized raw material ratio and process parameters were obtained: coal gangue of Dongshe yard 40% , natural
sand 42% ; coal gangue of Xishe yard 70% , natural sand 12% ; coal gangue of Wangliangshe yard 40% , natural sand
32% . The rest same parameters were as follows: fly ash 5.14% cement 12.86% , superplasticizer 0.05% , water 10% ,
molding pressure 20 MPa, curing at room temperature for 28 days. The obtained coal gangue — based bricks were in com-
pliance with the MU15 standard of JC/T 422—2007 “non — burning waste tail bricks” , wherein the highest compressive
strength was 52.70 MPa and flexural strength was 4.93 MPa, respectively.

Key words: coal gangue; non — burning bricks; raw material ratio; molding pressure; compressive strength
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