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Fig.1 Non-fired brick preparation process
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Fig.2 XRD of lead-zinc tailings
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Table 1 Particle size distribution
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Fig.3 XRD of plaster
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Fig.4 Effect of tailings content on compressive strength and
water absorption

50% IPAC Ehaep, HPrkar gk £ 26.2 MPa, W
IKFEN 17.82%, Fi6 (ARG BIREN %) MU25
IS
24 ABEEXAFHFMEENEMN

[ 52 B H &N 25%, Ak HE N 50%, /K
VA B HEILT 25%, IKE 14%, WA E
() dr b, 25 8ANTA) | LA B & ot S e i 1R Bt
JR 58RI K Zesgm, g5 R ILIE 5.

26.5
26.0 | A o 119.0
255 | ////

< 250 | o Wk {183

[aW

= 2451 180 5

e L ] o

5 240 o . ¥

= o2s | _ PUEHE |, =

2 . 17
23.0 | .

| |
22.5 \\\\-no
220 o -
21 .

T T (&

10 11 12 13 14 15 16 17 18 19 20
AEEE%

Es5 AEFSENAHEMRENSIT

Fig.5 Effect of gypsum content on compressive strength and

water absorption
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Fig.6 Effect of water consumption on sample performance
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Fig.7 XRD of non-fired brick
2203 BT LEXS S e fie 3 2 oy MUEURE 7y, 45

REW], Yo betite (1) ) 7 15 % JORE I AL A —
B, A DHORR K, W R, B,
AUB - OB ) SR S AR, IR AR
Ml R, BRIV KA REAL, oAt 25 21 75 [
R RSB R I AR R A 2 A I B, e
PR BT BT A e e it 1 2 1L R AN 2 0
B3 RS o

34

(D) Hl & bt iy, A s 2L e oy Foki 5
e gk, AMmENHEE R, YRV &8E
20%~30% I, HUESRELE 20 MPa UL L,

(2) A ] UARE 6 K Ve VR A s, H
£ REAE 10%~20% 2 [A1f, Fbeht it ok
FEHBALE 20 MPa L L.

(3) B A8 KR AR H Ly 2.5:
1.5:1:5 FH/KEN 14% I, 6l 2% H i e bent bk
B EIAF] 26.2 MPa, WIKZN 17.82%, fiH (AE
Bk B R RE) MU25 28 )k .

B

[17 Bk, T, famsye, o5, FAVEn ik A r-fatn % & 5
SRTRF ] T =R E R, 2019(1):128-131.

TANG Q, HUANG J P, YU G X, et al. Investigation and

analysis of beneficiation production index of a lead-zinc ore[J].

Multipurpose Utilization of Mineral Resources, 2019(1):128-
131.

[2] X7, KA. BB 455 IR Ak ka3 0] 1™
FEEEG R, 2019(2):21-25

LIU Y, ZHANG C X. Present situation and development trend
of comprehensive utilization of iron and steel slag[J].
Multipurpose Utilization of Mineral Resources, 2019(2):21-25.
[3] b, VRENE, T, 46, 00 B0 Sabeil i it i il o5 S5 0
LU MERRE 5 L2, 2016, 24(4):46-51.

LIC, XUY L, YUY, et al. Preparation and research of lead-
zine tailings unfired adsorption brick[J]. Materials Science and
Technology, 2016, 24(4):46-51.

[4] RUAN Z, WANG Y, WU A, et al. A theoretical model for
the bake blockage mitigation in deep cone thickener: a case
study of lead-zinc mine in China[J]. Mathematical Problems in
Engineering, 2019:1-7.

[5] R 2. K ik b R ab 5 1 1 @ 50k k5 AT
9% [D]. #irfH: B4R, 2011.

ZHAO Y R. Experimental study on the application of tailings
in building materials of Baifang copper mine in Shuikoushan
[D]. Hengyang: University of South China, 2011.

(6] 4T, ifgam, FKAL, 55 I g R 5 R I ) il B of
ST HATFL 5 T %, 2019, 39(2):116-121.

CUI R, FENG H Q, ZHANG J, et al. Experimental study on
making bricks from Henan Lingbao gold tailings[J]. Mining
Research and Development, 2019, 39(2):116-121.

(7] BE K. TR K> T 1 B S AR AT i
JH [D]. I8 L7 K2, 2014,

MAO Y C. Synthesis of polycarboxylic acid macromolecules
and its application in mold gypsum [D]. Wuxi: Jiangnan
University, 2014.

[8] e, M, XA B A DR R 4 S 28
ARSI LT]. =276 FIH, 2009(6):43-46.

CAO Y H, GAO Z G, LIU H Z. Experimental study on
preparation of non-steam-free brick from an iron tailings in
Anbeng area[J]. Multipurpose Utilization of Mineral
Resources, 2009(6):43-46.

(91 ¥EHh. CFB H#s/ [l 4 5 i 58 S e e L PE REWE T [D].
Kl LK, 2018,

LIAN K. Research on antifreeze properties of CFB sag/gypsum
high-strength unfired brick [D]. Taiyuan: North University of
China, 2018.

[10] ZFE#edh, W omse, FA. BRI et 1) il 4 L2 ML e of
FLLI). T E e AR, 2016, 30(6):30-33.

LI'Y Y, CHANG L L, LI C. Study on the preparation and
properties of iron tailings unfired brick[J]. Journal of Shangluo
University, 2016, 30(6):30-33.

[11] st A, AR, FEmE, 4. FIME LBk B A 4 e be o 78


https://doi.org/10.3969/j.issn.1000-6532.2019.02.004
https://doi.org/10.3969/j.issn.1000-6532.2019.02.004
https://doi.org/10.3969/j.issn.1000-6532.2019.02.004
https://doi.org/10.11951/j.issn.1005-0299.20160407
https://doi.org/10.11951/j.issn.1005-0299.20160407
https://doi.org/10.11951/j.issn.1005-0299.20160407
https://doi.org/10.3969/j.issn.1000-6532.2019.02.004
https://doi.org/10.3969/j.issn.1000-6532.2019.02.004
https://doi.org/10.3969/j.issn.1000-6532.2019.02.004
https://doi.org/10.11951/j.issn.1005-0299.20160407
https://doi.org/10.11951/j.issn.1005-0299.20160407
https://doi.org/10.11951/j.issn.1005-0299.20160407

.16.

s o3l

2022 4

% [3]. & JEH 1, 200(4): 81-84.

HUANG S W, LI Y Y, CHENG L, et al. Preparation of no-
firing and no-steam brick from Meishan iron tailings [J]. Metal
Mine, 2007(4): 81-84.

[12] MADUREIRA J, SLEZAKOVA K, SILVA A 1, et al.

Assessment of indoor air exposure at residential homes:

inhalation dose and lung deposition of PM 10, PM 2.5 and
ultrafine particles among newborn children and their
mothers[J]. Elsevier B. V., 2020:717.

[13] CHAO Y. Research status and development trend of
baking-free brick with red mud from alumina refinery[J].

Journal of Jiaozuo University, 2013.

Study on the Preparation and Performance of Lead-Zinc Mine
Steam-free and Burn-free Brick

Zhou Long, Zhou Sulian, Ma Huaju
(Guilin University of Technology at Nanning, Nanning, Guangxi, China)

Abstract: Using tailings, gypsum, cement and stone powder to prepare the no-fire brick, the mechanical
properties are discussed by change of the proportion of tailings. gypsum. cement and stone powder, and
the dosage of the water. The results show that the best preparation condition is that the proportion of
tailings. gypsum. cement and stone powder being 2.5:1.5:1:5, the water consumption accounting for 14%
of the total solid materials. The prepared non-fired bricks can meet the standard requirements of iron tailings,
the use of solid waste reached 25%, realizing the recycling of solid waste.
Keywords: Component ratio; Water consumption; Non-fired brick; Compressive strength; Water absorption

L

(E#EZ 11 1)
Research on Mechanical Properties and Durability of Concrete Improved
by Pyrite Tailings and Slag

Feng Ka', Wang Xinyu®
(1.Beijing Jiaotong Vocational Technical College, Beijing, China; 2. Xinyang Vocational and Technical
College, Institute of Civil Engineering, XinYang, Henan, China)

Abstract: In order to study the mechanical properties of the pyrite slag in the Northern Guizhou area after
replacing the concrete aggregate, the X-ray diffraction instrument was used to analyze the phase and mineral
composition of the pyrite tailings slag in the Northern Guizhou area. Pyrite tailings slag will be used to
prepare pyrite tailings slag modified concrete. Its mechanical properties and freeze-thaw characteristics will
be studied. The results show that the increase of the pyrite tailings slag content can prolong the setting time
of the improved concrete. When the pyrite tailings slag content is 20% and the water-cement ratio of
concrete is 0.40, the 7 d compressive strength and 28 d compressive strength of the modified concrete are the
highest. Under the same hydration time, the hydration heat release rate, hydration heat release and DTA
value of concrete continue to decrease with the increase of the pyrite tailings slag content. At the same time,
as the number of freeze-thaw cycles continues to increase, the compressive strength of concrete continues to
decrease and the frost resistance index also continues to decrease. This shows that freeze-thaw cycles can
weaken the ability of cement-solidified soil to resist deformation and reduce the bearing capacity.
Keywords: Pyrite tailings slag; Mechanical properties; Durability; Freeze-thaw cycle; Hydration heat
release; DTA
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