4 B ERP5HA No. 4

2021 4E8 A Conservation and Utilization of Mineral Resources Aug. 2021

Him s a By &l SR EEERR
wmER?, EAR, D, W', A4, s

Lo G R () A2 53R TR A, JE st 100083 ;
2. HAR B A FRA L W 221 730000

HE S :TDI26.4 %2 XEkFRiZAE:A X E4HS:1001 -0076(2021)04 —-0093 - 07
DOI:10. 13779/j. enki. issn1001 —0076.2021. 04.011

WE LUHR S R SOk I R A O B MR S L, e B e T 2 ALIRL, O R GETSE T
FHES IS JBebEIEL I JBbEi 1] AR A 25 X300 B LA i P BE A 52 iR ML, 5 18 T ARAR O il 45 T2, JF a2 ] SEM
XRD FAEF-BOE i I ROV 3 S W AR 2 AT R e i o 45 2R I A b il 40 R L [ 42 4 266 b 5 00 9 o L
42.5 :42.5 2 15 JBBRIEUE 1100 °C JBbeit 1] 30 min FHELE 20 C/min fZAET 45 1 BRCRE S 1O HEAR B 692 ke/m
JZT7 116.4 N, WK A 25.3% | fa R d 5 4. 7 MPa, £ 5 [EARESR o il & (9 M 41 R A PRk 2 i 22 4L, HL il A 1F R IR
Rl A B AT T AREL AL AT RN KA o R AR R SR RS TR GRS

KEBIR RIA R BRI A B s R S A AU

UTARSR , B D7 3 A7l | S At A5 A PR
RS A BB E R 23 VBRSO K M) A S Al
Bt AN AT it HAT R R AR AR 2 — o E4E
T, FREEAR D £ B R B 200 42 ¢, JF HILRRSR
EARLERRSLI AN Y T % G RD A BRI T | 5 43 0 T
SRl SEAF NI SR Vst PN e T TN =3 T ==Y T
HLER 5 PR, RO AL B, R A AN 2 i AT PR
e BE IR A IR B, T EL I 23 R 0 AR A R
Mz axnlil o PRIk, 38 D) 230 8 — R A0 UKL 41 2
WA R NRRE"

P2 22 1o v TR 4 s SRR T 2o % T R
PSR TR R B PR
R HIPERE , ST ARk w2 N T 50 B AN A
AT o BRI AR P JEOROR R L AR O 4
R TE M K TS Ve LA K ) R A AR FE
R I R AR S MR 1 B JEUOR AN
LT 0 TR O AR ORGSR, T HLIE e
PR —EMATT A2 . ASCh Rk a R 2
H B A R I T ™ A ) — R AR R . H
AT, FE AN T M2 e s A T TR RTS8 0 ake
BT RSB RRE R AR AT TS R T
P 1 2 — T R4 AR RS A 7 XA 1

ks B #2021 -07 - 17
EETR : b eSS ARMIT Y 55 9% % 057 43 (2021JCCXHHO4 )

ARV o AR SCTEXSH 328 w7 AL i e 41 R AT A T
Feor AL M LA b, A —E i M R A R S
Hemy il s —Fh Z LB KL, Iz 1] SEM XRD RAET-BOx
BEPRLEE S B OV A S IR 2 LA T 0 b, IE AR TS T %
SERNAS I BB IRLEE BRSNS TA] LA K AR T 42 X6 A
PERERISEM AL, A5 T ALl 3 T2 R AR

1 R
1.1 REFEH

1.1.1 WMBAREN

AW TR B ik A B ok 3 HF AR, H
TR PACPE T B AT LR 1 ~ R 3, ik 1 ]
HL xR AR SR EERIN, Dy AR 19,02 wm , B HEFE il
& AL R R O Zead MR S A4S T, RV AT i
SRR R, B 2 ATAL, R 8 Si0, 5
AL Oy, TCig & o 2 7 s B A 5 il 45 B bz JUAsk 1 Joit
B3R (S0, 1 40% ~79% ,ALO, : 10% ~25% , B
7:13% ~26% ), W33 ], HETET Y i
o HEF—Eemgiitn5ka, mtaEAR
WA BH S 730 0 S5 W B i, 208 A0 U Bl 3 s, i

TEZER T A EM (1992 - ), T3 Hl 22N LB Fe AR, A BHIR LR G R I SR 5T , Email : 565440321 @ qq. com,,



94 - B A S R

2021 4E

oAl L 2 B, AT S8 AR Rk, B e i

R MO R ORZ TS

Table 1  Granularity analysis results of laumontite tailings
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Table 7 XRD phase analysis results of pulverized coal ash

LR [Fa ESE E3/RN Hzfi

B/ % 69.3 15.1 10.4 5.2

R Dy Ds, Dy, Dy

B/ wm 1.43 6.42 16.71 19.02
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Table 2 The main chemical components and content analysis re-

sults of laumontite tailings

Sy Si0, ALO, Ca0 Fe,0, MgO K,0 Na,0 TiO,

Tm/%  47.4 18.6 12.2 12.3 4.88 1.19 1.47 1.09

&3 M AR XRD PR AR

Table 3 XRD phase analysis results of laumontite tailings
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Table 4 The main chemical components and content analysis re-

sults of attapulgite clay

Ak Si0, Ca0 AL O, MgO HoAts

T/ % 87.6 4.5 3.6 3.1 1.2
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Table 5 XRD phase analysis results of attapulgite clay
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Table 6 The main chemical components and content analysis re-

sults of pulverized coal ash

A4k Si0,  ALO, Fe,0, CaO0 Mg0 K,0  Hfh

T/ % 48.10 27.70 10.00 6.81 2.45 2.08 2.84
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Fig. 1 The influence of the addition amount of attapulgite clay
on the properties of ceramsite
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Fig. 2 XRD patterns of ceramsite samples prepared under differ-
ent formulation conditions
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Fig. 4

glazed ceramsite surface, (¢, d) unglazed ceramsite surface, (e,

SEM micromorphology of ceramsite sample, (a, b)

f) glazed ceramsite cross section, (g, h) unglazed ceramsite cross
section
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Fig. 5 XRD patterns of ceramsite at four calcination temperatures
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Fig. 6 The influence of calcination time on the properties of ce-
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Fig. 7 XRD patterns of ceramsite with different calcination time
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Fig. 8 The influence of the amount of pulverized coal on the per-
formance of ceramsite
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Fig. 9 SEM morphologies of ceramsite sample prepared with pul-
verized coal as pore — forming agent, (a, b) glazed ceramsite sur-
face, (c, d) unglazed ceramsite surface, (e, f) glazed ceramsite
cross section, (g, h) unglazed ceramsite cross section
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Study on Preparation of Ceramsite from a Laumontite Tailings from Gansu and
Its Performance
YANG Zhongqing' >, HOU Donglai' , MA Wenbo’, YANG Liyan', LI Chunquan', SUN Zhiming'

1. School of Chemical and Environment Engineering, China University of Mining and Technology ( Beijing) , Beijing 10083, China;
2. Gansu Construction Investment ( Holdings) Group Corporation Mining Co. Lid, Lanzhou 730000, China

Abstract; Using some kind of laumontite tailing in Gansu Province as raw material , attapulgite clay as binder, and coal
powder as pore — forming agent, the porous ceramsite was prepared by a high — temperature calcination process. The effects
of the amount of binder, calcination temperature, calcination time and the amount of pulverized coal on the properties of ce-
ramsite samples were systematically studied, and the optimized preparation process was obtained. The microstructure and
phase composition of the samples were detected and analyzed by SEM and XRD characterization methods. The results show
that the optimal mass ratio of laumontite tailings, attapulgite clay and coal powder is 42.5 : 42.5 : 15, the calcination tem-
perature is 1 100 °C, the calcination time is 30 min, and the heating rate is 20 “C/min. The bulk density of the obtained
sample prepared under optimal conditions is up to 692 kg/m’, the fracturing force is 116. 4 N, the water absorption is
25.3% , and the cylinder compressive strength is 4.7 MPa. The performance meets the requirements of the national standard
for the ceramsite. In addition, the prepared ceramsite is porous, and the mineral phases such as laumontite and palygorskite
in the raw material are transformed into quartz and albite under high temperature conditions. This technology provides an ef-
fective way for the comprehensive utilization of sand and gravel aggregate tailings.

Key words: laumontite tailings; ceramsite; attapulgite clay; coal powder; comprehensive utilization
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