t &k M3

454 H128 20234F 12 4

Resources Science

2023,45(12):2311-2321 Vol.45,No.12 Dec. ,2023

S A& S s, B, AhRAR, 55, BCFHORMRAR SOk 3 Ml K BE R 4% (8 B BB A0 SRR R 1], PRI, 2023,
45(12): 2311-2321. [Ma B L, Ao T, Zhu K F, et al. Theoretical model and practical exploration of digital technology-empowered
green management of water resource in semiconductor manufacturing industry[J]. Resources Science, 2023, 45(12): 2311-2321.]
DOI: 10.18402/resci.2023.12.02

P BARMEEF SEHIE WA FIFERBEIER

E%Ei5%ﬁ%?

Lk R B REARY ZER TR

(1. EH IR RFALT G AT F[5/85 P Fo 5*"%%//%,%}1@7/5 5 EhF KV 410205;
2. KIPA IR AL EB T, KV 410205;3. P RKFALETHFE, KV 4100834, F Lk IRA
PR 5] 35S 461000;5. P& K5 AL F e, Kiv 410083)

i E:[EE‘JM’\S‘(%&J‘F%%%‘ |38 0k PR T RFH A KRR E R I, AR AL A AT 3 K
FTRZETANEGER, AX FHRHE LG U FEA L AFAT LR E X RRBEERTEX o KR F [FEE
At E W SR K A LR BEAT R AR, B S AT ERM AT AR E X S T RS

R FTR G E BT R G T R IFRA R M T ik, - TR F FHRHE

fe b, IR FIATHAAE R B R

R MERIOA THARZFHX G REA, BA R, FERIRB R ZL/We 7 ik, M T JCFH AWM ALK

FRFEELHEAHRX, QEEAEX T l"%]%’?%‘TA}\iﬁ' Sk B 3 Bk P IR 0 HOCF B A
T T RAEHATA
ﬁ*"ﬁ%%‘é@ FTHEARATF

AT 3R R AR R T &4 b R4 B AR 46,
FARB A WA RBIBTR, KILT KR

B AR R,
LKA RGE SRR IZ, @il A EE
89 EBAR R, 2L 20202022 3B 0h TAA R K

B, HCF AR H 5 KR ﬁﬁé@’éﬁlé’ﬂim%iiliﬁﬂyé A 3708 A KT IR I S kA S (IR I FH AR T

Ay AR A A L R AT R TR E BT R

SRR I A AL 8 SE G A A A BT KRB R b B 3R

3 FRALH P H AR AN EARMAL RIFKR T RGEFRTRAARTEL,
IR T HA F TR D KRR BB AL B R BAAER

DOI:10.18402/resci.2023.12.02

1 5|8

i o 2 S A o s e R ARG A0 Ak A R 1 R I
FETE, 2 AR X 7K B 5 %) 75 SR A S A e
DI, 2021 Bk R 24 ZF R0
R K TR AR R IR 7.5 142 m™ X — T RE i 2 45
FIRAF T e A 16 FH K R Y 53%, 2 F: ik
Ak B BRI TEFE 4 A R K Zead A PR
A BB 2K, IF TG T RE B A FI A A
MR IEF , #h R IBOK T BUAIZK R KR
55 = K o ) o Bl A SR S K
47.0% .35.3% . 8.5%F1 5.8% , 1M F- 21 /KA 7 3.2%",

s B #5:2023-09-15 1&3T HH:2023-12-01

AL TR R KA B, B e EART |
AL AABOAR S SR AR IS Al n] DL/ 3
IR AR, [t i LURE R 7K P i A ) I 0 v
[, B R BB R, - AT Al £
IEAC/ TP FRES U/ S INE S Uk o RS E SN P
K BER B A, 05 7K B IR AP AR 2R 8
JE— A EA WA WL A R AR

BEA B R N T RE L X R BE A 20
PR A SR> Al R BT 22 B BT R 7K B
RS BROREIG o R BEK B IR BT g 2 S AR Tl
TROERUH PERYfi P TT 58 o I AE K BT B P |

EETUH: MRS FE TREM T E G H (22A0439) ; [ Z AL AREFE ST H (22BIY121) 5 IR A A8 H H 4R34 100 H (2022J710085) o
EETE A DAL 2o WIRERRBH N T, B2 A S0, 2SS 5 10 IR RE IR A 2 . E-mail: mbling@126.com

hitp://www.resci.cn



2312 BEOUR BE

45 12

ANBEFHAR 2 AR 1 A lb mT DS R A4 7K
IR B S R BEARK BE IR FE ™, SR,
MR IE A MBOUL 92 M R i R B R S
b K e PR LR (A5 B 2 (8] A BRIS AL A FH AR
R Z R EATZ R N2 5 i A7 AR 2 2
AT B R . R, AR SCHE A PE A2 05 BEIS itk
ABUF AR SR BRSO L
AR R AR GK R RGOSR,
DV R G0 AT H A > S A 15 b K e R SR
R PRER L 2

2 NHkEFERELERAE

FIHFTM L, 2k B 2 TP AR R KR [N
VA BP0 FH SR s A0 40 b i 20 XoF i v 7 U ) 4K
0 LG K A BN [ AR R 3 R P B
fh2F A A B s 1k Ui VR A AL SRR
TRALER T B KA DR AE 1 AR Tl 1 7K 3 R
P e TEZHAL, BEEBORMIE R AL
P AR B 0, Qi b s AR B %
Z i (RO) ™ i (UF) P Rl Bl 5 B A e > R
Horp i fb s AL B RR A8 A R L BR K Th A E I
S SHIP gy NS W L BT 5 VR = TR S N A |
A 20 s A W I, AE R AR L 5 5 LA A
BUIRAH LE , B 25 5B A 0 1 {1 ] 5 i 0 0 vy 1Y)
i A2, REA R0 2 R oK P i B PR 20 T N L
WY . SR, FaRF RS S T K AL B
RO SEIT A E W A ARy S RN R 1) [l
FIHIE,

Bl AR B2 IR AR SRR AR Z R B oF JE H
25NN, 5 58 /K B JRAS BT ¥E © 2N R B vl 4
LRSI R, MACTFHOAR N A2 B 787 i 8
D7 B G Tl 3.5 ATl 4.0 A R kR,

FEHEL RS (CPS) T REE Pk (1oT) DL K IR
%5 H BRI (10S) 5 Uk J& |, #Esh T8 BoR e K 9%
JE A R 1 FH Y, 2 SR T AR PR TR 7K
IR PR o — I, 3 B A R RUEE 4y
BrF-6, AT S A W I A 2 a8 e A K BRI VA
AR AL B 78 ) R B 43 i T B A7 85 o
BT, A () A Ak 388 T 9 4 L T A A X M 1 S 400k
BN, Sy —Jr il LA A= 2 R T A RE T T
N 12 7K B B A3 R A AR, DTG Sk 25 b 7 v i e 48

hitp://www.resci.net

PEBEBEE SR, BUFEORIE T LA — 2535 B 4
N AR AR IR A e Y T = I N 2 =
SR 7K TR T

B Ak AT 5w r R, AR R e
BCAAT A R Bk i 2 2 S A 3 Aol AR 2 7
BTSN L HRERARNAS SR TE
SRRt 15 e S N B o ALY (% 6 o - N1 DN
IK BRI Sk A B JF HAE O H 2 T B 5E G4
P, WMBRFRAG B SEBREFHE ARG AT
Ayt #E 38 a SE E AR R R DA A A A
BEPRIHFE S vhoes B Br PR B R 2 T
56 B D T i DR K 9 RS B Y i WM O (E
SEUNF VU RN AR 38 1 DR 7 B #RAE
A BRI B AR ™ s RIS TERAL K BER 53 Be 7
T TR ARG, W B TR E T s e
AT K BEIRIHFE , %5 010800 T2 SR A = 1K
5, [A] IS AR P RE T, DT SR 2 b R
AKGEUR , 38 7K ) B 3R AR e - U B R A )
SEELA Sk SR e, A SR MEIAR , A 3k
PRI AR B R ) A 7 ke R AN HE R, PR IR AR P AR e
FIREE 22 42

SR UL, BT RO A P R 3 A K R
£ SUNESUIE Y IR 7 N2 S I 1 BU I PN & =53
A 2SR TE A AT DASRE &7 2B 772 850% ie W]
DISEBLEE Ry g te, AT RFE2 K SR B H H AT
Jray B8 I FHME DA R0, 6T 52 2 G IR AR A B, i 22
PR EHOR 5 i KA BE R IR A i A
TR Rk i IR A PR IS A AL Ao IR E , F
AR AT AR AR AR SR B K B R A (A Y
ORI, R B F AR 52 A 1 Al K BER
SO IHTRIE BT R, BT HOR 5K
ST E KRR AR , B2 S K SR
SO EVRNARGERZ —
3 WA R

2 S AR A b K B R (0 A B ) O, TE T
SCELTT R TR B fk (Reduce) L FF
I (Reuse) . FH-1E A (Recycle) &R 4 35 1Y A
JEI CRAT fAT AR 3R SR ), 3R LI X416 34 28 55 i 4
AL TIEWIZIE, AR SCSH RS &5
R G0 B0 0 2R oK 3l G 22 PR s Y



LhILF 25 - B HOR MR RE - S AT 1 K B g (04 PR A BB A S SRR 2313

20234F 12 H

(LA L, 51 3R JEI, SR 3 T AU HOR 18 hE
B TFB A T BT BORTRBE 19 /K GERAE FR 28 0%
B (BN o BOFHEAR W K AN T, AT [a] K 9%
U 2 (0,55 PR A IR 2 e A At ok T RTINS .
I KB =T R X B AR B AR AR
b BRI AL LG 5 R R 5 Y HE RO A
SRS DA R 2 BRI s B 5 T TR LT BT X
MEAZTF RGN R EEMNLG . ZMEREET
NZ PR EE R A DL A RN R DA SE AL B s
BRe T EREREI . T AR TR BE
T b 558 e PR R L R gt S AE N B T g
T 1C insights 158 [E 21 SR 7 lk Bh2s & A ATl
FELSH T 20 1 ARSI A A T B 58
if 4l CSR FTESG il , IR A B AS E NP2 R
) s i ol 7 ) 3 e R R KR R A T R 4
P 551 7KORER Al A AE 3R RN S A B — S B B
FHECE R DU Sk 1 98 a8 Ak 30 28 s 19 PRI 30 , 44¢
FECTFHARTRAE AT IR LR A5 LA FLEAE S

KGR R T B

T

| mxEmem | [ TZERERK

| wokpgenm | | UsEeoR | [ dREknm |

E1 #HFRAMEERKZRBEHZFENX
Figure 1 The water resource circular economy model empowered by

digital technology
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Figure 2 The water resource circular economy model empowered by digital technology in company A
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Theoretical model and practical exploration of digital
technology—empowered green management of water resource
in semiconductor manufacturing industry
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Abstract: [Objective] This study focused on the green management of water resources in the
semiconductor manufacturing industry based on digital technology. It analyzed the establishment
of a comprehensive framework for green management of water resources from the perspective of
technological empowerment, providing theoretical paradigm and practical guidance for the
application of digital technology and the green development in the semiconductor manufacturing
industry. [Methods] By systematically reviewing relevant literature on the domestic and
international levels and incorporating multidisciplinary solutions, an innovative circular economy
model was constructed. The article established a water resource green intelligent management
system for semiconductor manufacturing enterprises, and used a case study method to select a
typical semiconductor manufacturing enterprise, then deeply analyzed the application process of
the technological framework. [Results] (1) Based on the “reduction, reuse, recycle” 3R principle
of the circular economy model, and utilized the systematic analysis method, a theoretical model for
the digital technology-empowered green management of water resources framework was built. (2)
The theoretical model explained the connotation, characteristics, and functions of digital
technology empowerment from the source to the end of each production process. It analyzed the
specific measures of each enterprise under the 3R principle, and revealed the action path of data
technology in empowering green management of water resources. (3) Through a case study of a
semiconductor company in East China, the practical exploration of intelligent water resources
green management technology solutions was achieved. The trend of data change over the past three
years indicated a basic positive correlation between digital technology innovation and the benefits
of green management of water resources, with higher benefits corresponding to higher innovation
levels. [Conclusion] Digital technology can provide innovative green water resources management
solutions for semiconductor manufacturing companies, enhancing their competitiveness. For the
new development stage of the Chinese semiconductor manufacturing industry, it has significant
implications for strengthening the dominant position of digital technology innovation and
improving intelligent green management of water resources.

Key words: digital technology; semiconductor manufacturing; water resource; reduction; reuse; re-
cycle
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