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Abstract

The open storage of coal gangue poses environmental risks such as land occupation, dust pollution,
acidic leachate infiltration, and spontaneous combustion of gangue piles. Coupled with the inher-
ently fragile ecological background of the transition zone between the Loess Plateau and the Mu Us
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Sandy Land in northern Shaanxi, traditional landfill and simple storage disposal methods have been
unable to meet the strategic requirements for ecological protection and high-quality development
in the Yellow River Basin. This paper systematically studies the spatial distribution, annual produc-
tion, and resource classification system of coal gangue in Shenfu, Yuheng, and Zichang mining areas
in northern Shaancxi. It analyzes three major resource utilization pathways of coal gangue: prepara-
tion of ecological restoration substrates, coal gangue-based catalyst carriers, construction aggre-
gates, and backfilling of mined-out areas. The results can provide technical references for the re-
source utilization of coal gangue in northern Shaanxi.

Keywords

Coal Gangue, Green Disposal, Resource Utilization, Ecological Restoration, Catalyst Carrier

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

FORPUE T AL X (bR 8 22) B SRR D AR URER BEUR, #ORF S b TR RE R 14
AR BRI JE 3 (R B AL B A o B, SRR B HIAL T (i R TR 5 e in il A R S 1) L
KRR AT, JERETT R & 10%~20%, A2 FE HRBCR RO IR L AR IR A2 — o Mrpk X SRR
PR 6 ALME, SEHTIE AT AT (CO)HFI R B 1L 6000 JIME, [y S R THHEAFRRAT 41 77 A BRI, K
BRI  SBRIEAT, o OB B s SR R - 3t B[ 1]-[3]

BRAEALTE L S B S RIDE M G, KRR RA, KBRIREE =, AR WA, &
RHEBURERT A G T AR IAE B ANESE . Ho—, WA IR BOERUATREIE 22, B SR T 2 s A 3
PR E s H T R SRR AR, TR, i E SR TR RS Rt
BSHNAK K=, ST A RSB, B SO.. COL RURIMSE R T, IRl X oK <5
Geo HU, SBRBERGEL BRI ALS .  BHCHE, BT AL B DU R R
R, B R HEAF BRI SR B A AR, KR B K RS A7 [ R KU Rr s 18 hm

[ AMIL SR I T A T &, A 2 T X bR R IR, o s et 4
THREEMER . T IRbEL . FEMEACUR, [FAh2E W TR A S M2 B i i) 46 22 SLE A, 1
JREMY T M. CO HEALREAL, (HEFX AT A ELRA T N AR W b, 2k PR 4l et
LR EAMTXASEE BT AR, A HUST . A R0 SO B A 2 B R K PR A R
ERCT R T R XA . H AT E PEORBAAT USRI R TR TS AL S AL AT A d
YA RVETT R RGHE T, JT RIERT A E AT i & AR S TR £l L 2, Wbk pk 5 T3/l AR 2k,
SEOUERT A AR AR R AL A, FTEAUONIE I BB R, i BRI R R ORI L B e
FERMEATT I, SRERT A BG4 2 SLRERR AR, BB AR . BRI B e, H A
PROK B AT A0 WBAPRIETE, LA T CO B L FesH R R 2 X A B 2 ARAB[4]-[ 7]

AT TAAFEAL: © BRACAFT X AA T TTRAD ZFEE, SHWTFERPUR i XFE
fn, SR XSRS E . @ BT A SRR AR AT S 2 SR IR g N, iR RERE R fLIRERE IR,
MEUBAL; @ ABBENMHT, BFamiil. SRR NG EERATE: @ Sb5%
KABTE (R A2 ) R e A R (AL WA R BB 2R 7 %6

DOI: 10.12677/aep.2026.1611168 1676 IR AT


https://doi.org/10.12677/aep.2026.1611168
http://creativecommons.org/licenses/by/4.0/

PRSE

2. BRI XEERT A FEIIR
21. ZEESHSEBFHE

BRALKE IR BHI AR h A AE AR TR IS ABH . BEL DURSE 22T 34 . EEESE Xask,  dl 2y el
RIS R X TR X =R X (R 1) MUFH X OIS . FRSEr ) 8 Tk D LB b as, B
JEBRGRH, PR AREER, MR A HEICE EOR; MR X ORISR )BT A DU e 8 E s TR IXHE
AR toa G L, B B i e

BRAGIERF A = A e — 2 TP RABE R B, BT, — 2RS4
Peight. JEEtE AR R, An ARSI IRE e, VRRATR AN/, SIRERENER, ER S KA
Who WHEN P, Hrdm et i b s, A b R IS AT O R ORI D AT A 2
AGAEVAAT I, BEEE RO, AR, RBRAbAERIRE AE N 5. B RACRIE, IR T
EHORAE™, I IS Pt T, MR RS N, (AR B ESS RN K

Table 1. Types and characteristics of coal gangue in major mining areas of northern Shaanxi
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Table 2. Chemical composition of coal gangue from a typical mining area in northern Shaanxi (mass fraction/%)
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FEfms  SREEIX SiO: Al203 Fe203 CaO MgO TiO2
s1 FHIRFAT X 62.15 20.42 5.36 211 0.78 0.89
S2 Mssar X 58.64 23.75 4.12 3.25 1.03 0.74
S3 FREX 48.37 29.66 6.73 2.46 0.92 1.05
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Figure 1. The main crystal phase structure of coal gangue
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Table 3. The relative content of the main minerals in the coal gangue from northern Shaanxi (mass fraction/%)
= 3. BAURIT AT ET BN S E(RE S EU/%)

1 i A ELZE KA GEiIEe] E RN Jrf A
s1 41.2 115 224 103 2.1 35
S2 35.7 18.6 178 132 1.8 4.2
S3 26.4 32.7 121 155 2.7 3.9
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Table 4. System resulting data of standard experiment

F 4 ERERRERYE

FEdh SRS A LR AR (m?g) FaE 1L PR+ BREECUE S /(m2lg)
S1 (MRS A HT) 7.2 21.7
S2 (Wit &A1) 8.5 39.2
S3 (K LA HT) 10.6 68.4
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