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Abstract

Using coal gangue and fly ash as raw materials, porous ceramic particles were prepared accord-
ing to different ratios, and the effects of coal gangue and fly ash ratios on the bulk density, cylin-
der compression strength, apparent density, and porosity of ceramic particles were studied. Us-
ing coal gangue-fly ash ceramic particles as the main raw material, cement, mineral powder, and
water reducing agents are added to prepare ceramic particle concrete specimens, and the com-
pressive strength and bulk density of specimens at different ages are analyzed. The results show
that with the increase of fly ash content, the bulk density and apparent density of ceramic parti-
clesfirstincrease and then decrease, the porosity first decreases and then increases, and the over-
all compressive strength of the cylinder shows a decreasing trend. The compressive strength of
ceramic aggregate concrete specimens increases with age, and the bulk density fluctuates with
age, with little difference between the early and late stages. The research results provide refer-
ence for the application of coal gangue fly ash ceramic particles in the field of building materials.
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Table 1. Main chemical compositions of coal gangue and fly ash/%
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= 1. BT RS EREZNFRS /%

AlO3 Ca0 TFe K20 MgO MnO Na0 SiO2 TiOx
AT 19.81 2.26 2.97 2.37 0.90 0.02 0.41 56.40 0.75
IR 36.7 1.63 2.75 0.84 0.66 <0.001 <0.001 55.79 1.38

TR R, DURRT A7 - R BBy e B kL, NN 525 WRIEKTE . FaRD S95 20l i, Bk

ANFERIRIBATN S . EZIIIA RS I R 8 bR 0 2 2~4 Ffow

Table 2. Property indicators of cement

® 2. KR BERR

PR E MgO (%) < Cl&g SO, & &
2 2
g3 F L HE AR (m¥kg) > 300 (%) <35 -~ (%) <006 (%) < 3.5
P.O.42.5 %5 352 3.77 1.42 0.018 2.42
P.0.52.5. i i 368 2.53 1.45 0.014 2.44
Table 3. Property indicators of S95 grade ground granulated blast furnace slag (GGBFS)
% 3. S95 RA MM FRIEIR
P LEmR . WL KL(%) ~
] TBN L L (% SOs 77 & (%
) (gfom?) (mP/kg) B L (%) 24 284 3 7 /(%)
S95 2.9 428 101 77 98 0.19
Table 4. Property indicators of polycarboxylate superplasticizer
T 4. BEBORUKTIME BIEIR
SCG-600 . . oy MR REECLRAR SR
(%) (mm) (mm)
il it b 1 1.050 £0.020 17.00+1.70 70140 <40 >25 > 200
(LTI S 1.049 1843 4,98 0.2 29.0 220
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ne 5 fn. Hls MR BARGAR: B IEAT A TR . RS, 1T 100 H, SAJEHIBEHIIEC L
FH L FAERREUBRR Ao AU R, A5 H R 5105, IR PR RE 51, OB T ISR g AR Bk K
BRI 3547, DL S CIr P s R FHE 42 600°C, T 30 40, 4AJ5 LA 1150°CHE4h 25 7rdh, HRA
HGF RPN, Wil 1. R E SbRE, kil 45 PR 0 3 ZE P e F AR g A7 5

Table 5. Raw material ratio of ceramsite
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Figure 1. Coal gangue-fly ash ceramsite
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W B30 5 MRFAR EE I BRLI 37, 0k HHREAE 3~8 mim ] & ViR LA, AP RT 2K L I B R ) 4 4 4
(BFHE 3 )R, 2T 3 Ry 7 Ry 14 KA1 28 RESIIFINIK . i) % M iR et ol i B AR iR 4%
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Table 6. Material mix ratio of concrete (total amount of 3 groups/kg)
= 6. SREELTMRIBCEE(3 A 2 /kg)

. gt W oL
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4.5 0.4 2.3 2.3 15 3.5 2.5 0.04

Figure 2. Ceramsite concrete test specimens
2. FRDR g I

4, 1RAFA - BEERMER R R B R 4 g ARN E
4.1. PRRIT4BEIRHRM E
Ja i ARl R HAREG 77v8:) (GBIT 17431.1-2010) 1l 52 P ki (R HE RN 2 B L 8 IR 5 . 3R 0 2 AN FL B

.,
(1) HERRE

EE PRSI B AIARALV AR mo TR PE LA 5 om 15 FE B SRR ZE AR HE 25 2e
dh, BERUESIEE S, B ISR, ]I bR SR AR A R R M. T EHERVE RS py,
AW

DOI: 10.12677/hjce.2025.1412320 2984 TARTH


https://doi.org/10.12677/hjce.2025.1412320

Wi A

B (M —m,)=1000
= v

e po WHERUVEFE, kg/m®, HX 3 IRSREG 45 S E AT A A R FE I e B mo A briE 754 1 o
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B
A
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FFAKLE A 70:30 By HEFR 28 FE FNR M 25 B /0N, 4331 oA 860 kg/m? Al 1530 kg/m?® o 14 5 & BE A J K 5 5 1
DnEE R 2R A, FFAKEE 90:10 B A R E iR, A 16 MPa, ffkEt 70:30 B & K5 &N, N 10
MPa. FLERRER IS B3 I 250N G KR, kLt 80:20 B FLERF /N, N 10%, HFKLL
70:30 B FLFRZ 5 K, N 23.5%.

1100
16
1050 1o
B 1. =
S 1000 F g
é A
i 134
& 950 =
B 112
£ 900} &
{11
850 b —A— EHERE
—0— fRiEIRSE 110
1 2 3 4 5
HRRmS

Figure 3. Variation of bulk density and cylinder compressive strength
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Figure 4. Variation of apparent density and porosity
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Figure 5. Variation of compressive strength of concrete test specimens
5 RREtH4inEREETK

[ 17 2877 o] 4 5
2000
~1500
G
~
a0
'
MIOOO
&
500
8 7 14 28
RE

Figure 6. Variation of unit weight of concrete test specimens
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