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This paper systematically elaborates on the technological innovation and practical paths in the field of
green development of geological minerals, focusing on the analysis of key technical systems such as
green exploration, intelligent mining, comprehensive resource utilization and environmental restoration.
By integrating innovative means including 3D modeling of multi-source geological data, waste—free
mining technology and digital mine platform, the balance between maximizing resource efficiency and
minimizing ecological environmental impact in the mineral development process is achieved. Research
shows that green development technologies not only effectively reduce energy consumption and
emissions, but also realize the unification of economic, environmental and social benefits through
collaborative optimization, providing a systematic solution for the sustainable development of the
mineral industry.

geological minerals; green development technology; intelligent mining; technological
innovation; practice

LR, JRE T HFERBEAR A TR

(Z) =48t REES R RSITG

TERGEFFRIT “HFRE” , 3D ISR DURRAL R . sk
PSR (IS S HER I . RO T ) Rl 4y
Rl sRse, LU Kriging f(E ( XAF SO fEE, 22—
P AEGE 2300 LR B A TT v, Tl — @ A TT AT St
PHERTSERAE SEZ MR AT, BRSSP AR A )
Frd . BEHUARMRSTIE (—FillasE3]T7id, mu s 2

PG DA EDR B2 DEM SN, FITHRFHRE T SRR AR ) SR S i@ s, st
FRtia, UBMAa "M SRR, THZ80% EE  ETRE. MIEWTRTT0L, EAKEET) . BB ESFI0RNSEL
RIAEEL, W RB B LSRR, FIF XOesOeel  MuRe 2 mEa, Mgt @S L 50 ML F i =2

(XRF) BGILIAMERE (NIR) {UEXEEE P EA MR s 347
LN, TEF RIS R A T, 293 ~ 5g (g)

B ROV S T 200 R 40

HAR, A ORAVZSIAEH . AL AP R DA R B AoIRAS . T
H, MARAREARN, T2 DLREIE i R 5 o i i

ERAFLIRHTIBURELLBH 100%  AREU X ST ANk T 2 2 S A (5 SO Wt (B 0, thaes

FEARE] 30%, HATREL 30%. % 3P ARG filid GIS Al'se
B AT Bt A LANYURE R I H A, g E kA
BE FESR A 60m 4830 30m, HARALEE I 124, H924525%

FIA ARSI AT AR, 51X 3D BT 2E H 5E A
TSR ORIL R 16 KD BB KA, R T AR 1577
FrHIR RS sk, FIH MODFLOW &k, BEMSFLH| -SRI

144 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



HIFIE. RiACHG RS Il I8 5 i A )s, KR
THRERMCER I 3%, BRibZ Ah, I r Al R AT R ——
TERTRE A TR M ER, 0 45 7 RS R S AT BB L P X
TS RFFB TSN, FR S TR F AT ek O,

(=) ESHEREITEEA

SR A ER SR FIFR” R AL - kR -
A ZEEACR R, N AR P, T AR pH
B, BV &E. ESE (Pb, Cd. As) &ES5HRAE; KR
AEAAFEFEE (COD) | &R, DL EREIRE; £
ZREPENDCSRAEMBEE S CANtml . =05 SahiE g
(AN ZHEIT, B ) ", FmE 2 A (Kriging ) £
VFRAARIIE, WIS UR X —— ARG X B, 2
TR R, RO B R R AR T JERAATH AK
SRt SHm, FleEHAMARIE (K SRR R )
FPH (5T 5 b T AR, SHBIREh R “ihk” o FfIX
WA R B, W ARITNR 5 72 A AN X 5 R U FE AR A
B, HUGR R A o —— AR G A 2 X R B
TEZEAMAX T, R M T R TR A X HRED , I
LR T R K RGERIBEIR, LT R IETT R 5 A SR
PrlAl

—. BEAREABRGESRL

(—) REARSERDMAFL

e AL AL, BITCIEFFRT ISR YR R
0, SEEANRRE Y. SRAMEARERR, Bk, Bl =g
SR, REANRIGIR, BT Rl g — hirg i 26% Kl
22.5%, #)15% “X[AI AT SLHUASRA Bk, SEAAS AL Hak,
FFET T fade A Alnse AR A AR, RV LT 15% A (2 YA
AL, AR AR AR BN TR A X TR, AP
AT BUNERT 3 RATF RSBk, i %ot
TG O A [ L ik 62%, AU SR AR R
P, BTRAG A R A AR AN AT, BT AR s T e ik
30%, FEMRIRTE; 5N, BoLHIA —DMEA R RE 5eiik:
A RO S iRaEIURI iYL B S 7k o A G, Sz
IR — 2 LIS IO BB B # B Ui, A BT
HBEEE e R — SE IR 28d HUHSHR HCIAE] SMPa, AT /2T
KA DTSR, AMEETRRRA BT 5 120% DAL,
fph T DR R

(Z) SrebARSERER

CEEETTRT R CTC AL MEASNEET A GENUT At
LR, R TS TR TN — B EOCER
3k A BB R S LR A SRS, HERRIE TSR +/-5em;
R —— R YRS R A T IR AT O ROR 5 55K
B, FETHIERE AT A LR P E TR AR Tl R A
fifi LR, FFSLMERE TR A RIERE | 08 RO (5 B,
X TR RIBEAT A —— 0, s S sd i — X B izt .

B, KA R EOE AT T T — RS ESS, I
HEG TR AR 2R . ABYRET S AR 0 A 1 A R PR SR g ) 5l
Bhianimd ., fEk . BT AE AR BRI AL, RN
AR EA BRI B (A S BT A
fikEL ), JFFREEE PR B SRR RIS KA KU (AR E
TR F R & ERPUE ), A R RE B FERE
MRE 22%, 10 [e] 56T S8 ) 75 5K IR 35% . tbsh, T 5G W
AR B R AR T LR T AER AR A 100 A Fe R
50 A —— AR G AT R i R A g T AR B s TE T
BRI AT, DL BBAT ROIRE S i i X P Y PR
25 R B AN RSO RRL 8] DR T RE A A SRR, AT R0 Fe
T ZEpAR,

(=) tTRkRIFSHBPE

AT R BAREN AR & AR, BUARSOKEH T KT, SR
TPREAERL “PEk - B - WA = KPR R R K
F HRE EKE (BERE0 emys) |, RAMERRER
ARAGEN LA bR MM G LT A 7L, TEAKYE — /KIE
MO, WFEEARZR, TP 5-10m, R E & KZIEH
AR AR, FHITIT SR X SN RO T KRR R o B AT B TLA
EERETHEETTTS0m &b, LA, FETTT R KOO R4
T —— B RIGAEIS, S BRI R BRI R iR
DN ZR G I AT B A A T A Bl ) (S P8, S o P 25
AT —— SO R R SHRRIRIE TN, W SRR
FERH, REBNTE, WREETTRIFRBUNE . 550 H
i, ZHORKE U AN T 1000m™/d B 700m’/d, 52>
THKFERBATIA, AETL AR 12007 kWh, R ERST EL
3R EMHERAK, BT I T ARE T S B EASIR A

=. ARGESTRSEREFE

(—) AR EEEKIE

RGO RS PR, BRNE . SRR
B — WG ARG G Ay — R AR RS
B (EJ715MPa) B % —3mm, FEHIHEIH R (AL
<10%) , MHENIREFUE Fimls 40%, JET GEFERRIL35%, 4
TMESCZLE™ (R |, QUETR BRI - MR "
W A ~0.074mm [70%, #AEIFREEINHAE700°C, £
SFREVEI AR (Fe,0;) BCATRIEVENIEE™ (Fe,0,) , T
JUBERBEHUEL, BERCER M 70% #2552 85% DAL, TR~
FERGIR350°C, T AP AR, HESIEIUR R, B
I & HL.500k W, W EIES 15% M A LTSk, SCINBRIRE R .
W R AR RO + By T2 el PAC S
PAM £y (g AS00NTU % 10NTU ) , I REIE
EEBRESE SRS, BIHEIL 90%— 4% 10% M T4
iRy, ST BEAh, KA M T R Sl
FASHAMIEULIR . SRS, BFEASNAI e m % 3000, 14
THREAI—A/ NSRS 1L ™ 4

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 145



ESHESAFEARE | ECOLOGICAL ENVIRONMENT AND SUSTAINABLE DEVELOPMENT

(Z) BEERUEESIEENR

TSRO MR, B JLRELRE” TR,
RIEFFRTEA R A, R PRI TASEE A SRR S m
SYETRIERL, EEME20 ~ 30cm EHEN, FREIESHLE
R SR FEF90%, T RE ) S g (BIA R S0
HESE) , BIIRAMEESERE TR, AEEH LR RE
IKE90% DAL, FLAME R BRIRE SRS H . FA, B
PRI DT, A AR R sk, %77 ik S
# H/NT0.074mm A0 5 80% . ZhA 715 10%, & sl ke
SRJTIBRE 1100 C AR BE A 795 4 1.8g/cm”, U B 157K 8MPa
RORRL, TN R EUEORE, AR 16 AT
BIF R 7D OB B B SR A AR RS A 0 . B B sl i
J&, HPUETREEEIAS] T (AR THARE) MER, 55
JEIREIT 16MPa, TIDMER R A B TIRSEM; JEBeaT
DIFIACURAZIE S+ 1 CHUMMUB R KSR ORIE , A fispR & ik

243t

F25%, T T R AN LAE, B TR T EEF
FAB B e, NOATRUA AR b A e 3, TKB T 80%
DL R IR, SO Ok RE O, R
K gz F AR (BAEFREL500 1 ) -

[S

. HiE

Zi LAk, MR gt AR AR . TR
REAL . RVRIAME LA IS L R G B HEQTT, g T Bl -
I — 25t AR SRS, BN, GBI
HIREIER 15% LA L, BRIRREFE20%-30%, W@ T AE
S LI REL 5 AE M 2 AR . RO I BT
FERIAEE BRG] . B &40 R A SRR, RS a kK
IOk 2 5 [ bRel, A I R S S SO IR TR

Rl o

(1) E[E  Gdrh | XD, JE SO, FA%

RIE . BORGOTT RS E RGO NARIE R (7). BERRIAEIR | 2024,52(11): 1-16.

[20 F% , W, JEREAG , S )T LA AR B T AR AT ). DU IR 2024, 44(01): 32-35+40.

(31 23755 .
[4] B .
[5] s
6] 1E3CIA

[7] Tgide: .
(8] EFHAE , B,

AT WO DM Lk CTT AR FRAE ()], I8, 2023, (03):10-12.

SRR MEBU ) REU A
SHE, R RICHY BT

BNEE 0T BHRER T AR TTSRIE 1. WS B2yt 2023, (23):13-16.
SRR BIHREIMERA T AL B AR ()] BUAR AL ZSBE AR 2K , 2023, 13(08):103-105.

CREDR , BLEER N, IR, R SRR TR ISR . A A UER T AR VT (). VLR L 2023,56(02):163-174.
JCE PR AT BT Sk T R A BT AR [J]. B2 A L2021, (07): 40-42.
IR ATRHE S 2B AT A (0] 5777, 2020,11(12):2672-2684.

(91 AEaz7k , ZERIBH , WCBHACRT , K58 , LB . SRIEAMH IS AR R RS 5 (). TR EESR A T 51,2020, (06): 41-44+49.
[10] F75%e , i, XIFL . SRS T Wi A SR TR ). A 6dzjg 2020, (22):113-114.

146 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



