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Review on preparation and comprehensive performance research of cemented paste
backfill for solid waste from mining, beneficiation, metallurgy

and chemical industries

ZHANG Qinli', TAO Yunbo', FENG Yan', CHEN Qiusong”, GAO Lingzhi', ZHANG Yujie', WANG Daolin'
(1.School of Resources and Safety Engineering, Central South University, Changsha 410083, China; 2. School of Resources and Safety Engineering, Uni-
versity of Science and Technology Beijing, Beijing 100083, China)

Abstract: As the core carrier for realizing the construction of green mines and co-disposal of industrial solid wastes, solid waste-based ce-
mented paste backfill (SCPB) technology has become a hot research topic in the field of mining engineering in terms of material design
and performance regulation. Aiming at the problem of discrete performance of SCPB caused by the significant difference in physical and
chemical properties of industrial solid wastes from multiple sources (waste rock from mining, tailings from mineral processing, metallur-
gical slag, chemical wastes, etc.), the differences in the roles of solid wastes from multiple sources in the backfill materials and the compre-
hensive performance of different SCPB in terms of rheology, strength, and environmental aspects are systematically reviewed. It mainly
includes: A systematic review was conducted on the sources, properties and uses of different SCPB. It was found that the chemical com-
ponents of typical industrial solid wastes (tailings, steel slag, fly ash, etc.) exhibit significant complementarity, and the gradient distribu-

tion of Si0,, CaO, and AlL,O; provides a material basis for synergistic coagulation; The rheological properties, calculation of pipeline resist-

Y75 B H#A: 2025-04-14 ERIgEE: 4B HERE: T DOI: 10.12438/cst.2025-0509

E ST H: HkETE 0 557 7 I A E R AL W B H (20242D1003702); S48 F AL W B B (BRHS F R LT [2024]017);
P 5T A SRR B B H (BX20250036)

YEB B e IREAL(1965—), T, LRI M, 208%, 425 S0, 4. E-mail: zhanginligen@126.com

WIS 24k (1994—), B, MEFFEFHA, 4. E-mail: daolinw@csu.edu.cn

65


https://doi.org/10.12438/cst.2025-0509
https://doi.org/10.12438/cst.2025-0509
https://doi.org/10.12438/cst.2025-0509
mailto:zhanqinligcn@126.com
mailto:daolinw@csu.edu.cn

2025 445 6 1] # 2 M FH K 5553 4%

ance, strength distribution and optimization means of different SCPB were systematically summarized, and the distribution ranges and
laws of the yield stress, viscosity and compressive strength of SCPB were analyzed. It was found that the composite control of particle size
grading optimization and polycarboxylate water reducing agent can effectively reduce pipeline transportation resistance. Selecting appro-
priate activator and auxiliary cementitious material ratios can effectively improve the strength of the SCPB; This study evaluated the envir-
onmental pollution risk of SCPB in different time scales, systematically sorted out the leaching mechanism and solidification mechanisms
of harmful elements in SCPB, and summarized the current situation of mine backfill pollution control. It was found that improving the hy-
dration reaction process of SCPB and adding porous materials can effectively control the diffusion of pollutants. The research results are of
great significance in promoting the sustainable development of the mining, processing, metallurgy and chemical industries, alleviating the
pressure of solid waste disposal, improving the comprehensive utilization rate of resources and promoting the construction of green mines.

Key words: multi-source industrial solid waste; solid waste-based cemented paste backfill; rheology and pipeline transportation; strength

performance; environmental impact

0 3

BE A 4 IR [ W A 7 B R e R A Hp
T, dEFER 7 SO R, i T AT R R &
SR, AR T AR L R SR A S (]
TE WU bn 5 G IR R SRS, 477 BT
TETRFA PR RERE S AN 45 BT 2R 8 Bt PR Ay 1ol
gRZ A JUHAERS I 7= SR IT R A BT (Y [l i
R A A T2 1877 A L B A 7  5 J  1 f ER )
TR o SRAEAE A A R K R A 7 A, AR
[ (A 7549 5042, ~ 70 42 2 A& 5e i [ 1 b 37 5K
HERE SR, A R A L s B, S X
RV T A T AR 3 i T S 5 e, e, B B
UREG H 2 il R ER S ORAP B H 2 A%, SR B 43
BB IRAR IR T % fo i DR ) R R 58 A 2 1)
A FEBCRAIE BB RaR T & 5 B R 2R 5 Ak
L5 T Y B, B [ AR IR K A L e
B RRD | IR ERIAAL TR 4 T A AR A R -
PAFE AN T 25 BR A5 55 AT Tl R 1 P ML A Ak
B R B B SR LA
Re— PR~ AE AN R T AR5 HE 0 [ ARy e
JEORERE, G 2 AN BE A AR (i A5 i
KD, KPR, 45 5k 2 MR R X S B
AT AL T, R A b 1T 2
TRAR, [F6 PR FEION T Ml ) g o A g | BRI AU
AL R R HA EER X, BIRFEHUR AL
JEAT LT SRR ESR B[R, 5231 IR 74 B0 5 1
PRI SR, T 1R A AP o 52 2, B0t 1 %
H FEIHAE S AR TP I B 2 R, UG T et
AE. PASTERE . TR AP S PR RN 5 7 TR 20 3 Tl
PR, Anfapie s Ao (0 i 4 T 2R B RC LE, SE0y
KAEE R R TERE, (06 L E L | MR A
FNIREE ORI A ZER, A RIS RS R

66

i

N, EH T T Rk —ih— AL P e Bk e
PR 5 A PR BT E HE A, B 7E JR /I [ R SR
AR 5 B AR, DA RO T2 14 LA A Ak B8 P A R
KBRS, T B [ P ST B ]
BUR, RS | BREPERE . MR IAT

1 BEEEFEEMR

1.1 FEER

FUIEE R PR R BT LR A H A
SKAE™ L 1 A A, R DL A [ e R R R
A, S JEe il B (E D). (T I LB A
B.EAVBYERNE, BRI LET R R
ol F, FEARESY R, &0 R, S B,
W E DU A AR S . 250 AR A
b TP D 0, R T R S AR LA N B AR Y T
My 8 B A Sk e SRR, SEBLE S A0 BR AR A b T
RHE,

1.2 FEIERGEEM R

H A, DL [ 48 16 B8 14 6 E 04 B 52 53 R
2 28 — DL v I M I e RS [ 0 Dy T2 i
JREBE AL L, X S kel By 3 2k PR B Ak T S AR
FIPE BB BB EEM L, (A AR/ IR AR
TR R 48 I BEAT R, T LA | kT
GG R R AR R, 2R 25 . B, BT
R UL [ R T SRR AR A i L =
BRI B OB AR A A, R
Fe2FL I 1.

DN . AN BRI T oK A P ot &R A
e R A e . BT, SN A= T2 F 8
3 O ik K S AR EE D, KA G
FIFH AR [ B AT & AR I R @ Tk k. BN
T AL 37 PN, 6 AR R ek AT AR A, ) N i
WA K, (AT A N s B IR L . M Haal



SRBALAE : Rkl R SRR R 5 e 2

PERERMTITLRIA

2025 455 6 1A

| eTRD

B R

R

WATRE  RERD

B R fmﬁl‘ﬂv/

i Je

B R

B BRI
Fig.1 Classification of solid waste-based cemented paste backfill aggregates
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Table 1 Main chemical components of solid waste-based cemented paste backfill materials!'"'> 7222
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