.&;DFE_ %iﬁl*i%‘—;ﬁ F17EE1HH2028F£18

Eco-Environmental Chinese Journal of Vol. 17, No.1 Jan. 2023
Knowledge Web Environmental Engineering
@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074

S XEER: TEEREE

SEEE DOI  10.12030/.cjee.202206063 W4 KE  X53  SCERBRINEL A

Tk, ZREM, EAE, 5. BT 5T T s 5 R S EOR R[], PR TR 2=, 2023, 17(1): 188-196. [WANG Wenbing, LI
Chunyang, DONG Qianling, et al. Strategies and technology prospects for contaminated site remediation in carbon peak and carbon neutrality

vision[J]. Chinese Journal of Environmental Engineering, 2023, 17(1): 188-196.]

MR 5 T 15 S 12 52 SR 5B AR H 5

IXE, FAM, Tk, BRF, Y5, kY, FES
i RFERE 5% THR¥E, i 200444

B OFE IREKIELE 2030 4F S BLARIAIE , 2060 4F 52 BURKR FPATAY H AR o FELL XU 5T, FRE B ZIT LK
Fbs EN RGBSR AR, B RARIEHE S S AU I . X —F X ARk I R B 4R TR i 20K,
BV 24 T Rl AR AR PR AR A5 B, R E XU . AR BRI REREAE R . UL, fE BT BRI B 2
W, R S B A i R RE AR IR | 3 B T A HE R A S R IR AR T A H bR, Tk s
TR, ARG DA PG B 52 A K T s A IR RE AR 1 7™ T PR, 2 AR B AR T 5 4 BE R RE PR A, 8 I R
T AR T AR IE A 2 (T REDR AR, e SRR UE B A KRS ThT I 24 790 2 (PR AR SE o Oy SE BRIk AR BTS2
SR — H Y, BRI AR . SRS S s T . AN TR B E R iHICE fE b
L INETE DN €/ T 5 % NN E S 39 BN VAZ SR 78 3 =K 5 % NN S VAL 4 SN E 5% NN 23 4 & R DAARTITE 597 N7 AT w4
AW HORAF . R T D0 PG A LT Hs A BRI R R T B b M AG A2 PR R A BORT BRI 1)
REIE AT L RBRE; IEEE,; ARk

Tl A N AT SR B RAE A B[R], ™ A 7 BB ¥ G R & S AN T R 2 4 n) T, T Al 1Y)
Ik RO PR TR H 25 G VE A AR AU R 2R i A RS IR AR AR DGR BR RE, 1992 4%, (KA
S A RESR A 2y ) PRI G B R & Bad i, S 24 0 R U = AR A 7 e — 2 9 Wk BT
DUBA PR AE 120 BE 30 BB N e A 2 KRG sl 7= AR 2 i i e 4 B . TEX —H R T, 2KEEE
T (RERBGE ) (AR E ) FEIEGEFRCE, BT (BEELE) (ZRBITE)
(B SFEEJEr, H, (ERUE ) & 7 2R E R K R, BRR 4
BRAF- 2 AR B TR AR AR 2 °C DL (Rt ok Akt 391y, SO IR BT R BRI AE 1.5 °C LA
Wo A THfR FiR BERag S8, BCA B BUN RS L 12 0t 2 RO AR Z B PR pLA 4T 7 K&
FHEGE, A EWARGE & 76 R HE B

O 2020 4RI, REREA 2 HE Z A A T B P AR . 2017 4R, J R U R 2045 4F
SER A, I E R H AR 2019 48, SRR AR B 2 1R ST vk R v B R, IR AE
2050 4F 35 BB PORT s [R)ARE R RE AR B0 T e A, ik R A R R E AR A
2020 4, H A< Fne = S A T 2050 A58 iUk R B AR, SR, i E Dy SE i (AR E ) K
Wi EEA: 2022-06-14; FFAAHA: 2022-11-27
E4WB: BERESI LT R EBH A (2019YFC1805800, 2020YFC1808200) ; [ % H 4k Bl 2% 3 4 ¥ By B @ (42177386,
41907165, 41907318, 41877377) ; LI %Akl Sk AT RIBEBI T H (18XD1424100) 5 [ i i BF 5 B AR 2 51 23 BB 1140 %% Bh 3t H
(19DZ1205300, 19010500200) ; FiFHiHEZ R SM LT HAE K RIS S “BBE¥FH W H (19SG35X)

F—1EH: T30k (1988—) , B, i+, FIWFR R, zacanw@shuedu.cn; RIBIEIEE: FH# (1979—), H, 1+, FRi,
huili2018@shu.edu.cn


mailto:zaoanw@shu.edu.cn
mailto:huili2018@shu.edu.cn

ER R TOCIRAE s WU 5 T 5 i S Hems S HOR 5 189

SE B F Rl AR S . 20154 9 A, e ESTE LA R T (R SRInE AR AR AR A
) P, rf O R T 2030 4R S SEBL ALK (CO,) HERCR BN e Sy LB — Hiw, H
[ AT T — RSN HEER . 2016 4F 10 A, W E S5 Beai A A =T il i & AR HR AR D5
), TTRUA AR e S Oy BARYY, RAE 12 A, BB kA (b =TI RE iR SR
PETr %) MR CREVR & g+ =i Midl ) U, W 1<+ =0 BE sk A9 32 28 AR M AL 55,
SR 2 E Y RENHE . 2018 4R, ARIRETIAA T (A RASHEAT M (L1T)) , -2
PG R t AT AR 00 98 S A7 o010, 7E 2020 4F 9 H YIRS B g2 b, o B BUR & A B ik
W mH AT IER, $R T <CO, HERCTE 2030 AR5 B (R, 2060 A 2 A S8 BBk B A A ons H Ar, JF
A PO BRI R 2035 AF R HERAEL ) (2021) AR H B AR U BR A RTRR R RS A
I 7 A R AR A o ) el B, e o el S B g 2 e ok i i 4 e SR A
1 WEERTSRAMEERRERIVKRZES

AR FE O 50K, FEXUBR T 5 T, AR I 2 2 K IRk A T il A SRS I 55 v, eI
A T 25 R e BE VR G, DB T 2 O HR IR, AT I B 28 35 A AR A 285 B 85 DR 3 XUl 1) 4
RRBIVE . B ZIEA YR LA A A Y 09073 X AN MR K R TS Qe kAT &
BRUS. SRTT,  DITE 893 18 2 BORAF AR RE IR FE I O . ROCRA v A v 7 — T e A i . [
I, Rt S A B E B BERE S, RREREE EZA LML T JFRRmRE R
PR FARLE IR T . B HEECE RE I AE
L1 SRIFMIZERARLZRIARK

1) A5G R s B K AR . £ E 100
EPA & i 1) J5e B Wi 9% 5k 4 18 52 4l 5 (2020.7, s 80F
5 16 B0) 3T T 19822017 43 4 bin F ok 15 E L e
THAR KRR (D), LA, o s
W K AR T (2 200) , Al & O] S
5 LB MBER A G LRy o ,
AT, Hp gL AR N T ol
R B S (d s 4l ik 2] 40.8% FT 36.7%) o b 1982 1987 1992 1997 2002 2007 2012 2017
Gh, BB FR G HTE 1993—1999 4F 6] A /N i il
BER b T (e ik 3 18.5%) , {H7E 1999 4 5 & B EShpti TAEERALREHY
WF e, HAMRIE R A EIRE . 2015— Fig. 1 Development trend of groundwat[leqr] remediation

technologies in foreign sites

2017 48, R EEAR T S IR 51%, midh
FEALFREA 5 L AR XS 8%, 3 A7 ok 20%, KT 2013—2015 4E A9 F-34 5 Lk (23%) . Pk, D
B G F AR H AT e BE 5 1) 3 o b R KA B H R F SR g .

5 [ 8 G B A TR R A b T KB E SR, ST IRAME E HOR SO 5 LR A 51% (R 1)
H F2 W LA MW EE MR B R BR . FEMAEYIE R K SCHE T (3035) , 70%
QLI F X REMAEMBE ; FEEFAFEE IR ST 26 T0) , 73% (19 Ti) 515 J5 A7 1k 2% 5
fEHAR, 30% £ xF A ALER R AR (1) o

2) B N5 Y s E B R R BRI EE R M 32 A T R kIR, DA RS ™ A i)
L AE X . s Qe R R AR AT AT G (o 43%) . EAEJETTAE (5 30%) ., AT (b
25%). HurIE G E MG X UE G865 i HE A, i s 8 5 B R HE - <
P2 bR bR R BB . VR S A A AR, TR A B R R R 32 R A B £ R kB



190 ok L B ¥ W EEAVE S

*1 XEBREERRXHTHBTKEE K

Table I Groundwater remediation technologies from decision documents of U.S. Superfund"?”
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Strategies and technology prospects for contaminated site remediation in
carbon peak and carbon neutrality vision
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College of Environmental and Chemical Engineering, Shanghai University, Shanghai 200444, China
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Abstract China has committed to hitting carbon peak emission by 2030 and reaching carbon neutrality by
2060. Under the ‘dual carbon’ background, the direction of China’s site remediation industry has transformed
from simply pursuing efficiency to emphasizing both carbon emission reduction and efficient remediation. This
transition puts forward new demands for future remediation of contaminated sites, namely, it is necessary to
fully integrate into the low-carbon environmental service process, focus on risk control, in-situ treatment, energy
conservation and consumption reduction. Therefore, specific restoration routes should be designed to achieve as
much as possible: energy saving and emission reduction in the remediation process, emission control of escaped
greenhouse gases, or resource utilization of soil after remediation. Based on these requirements, the traditional
in-situ thermal desorption technology will face the severe challenge of reducing energy consumption, the
multiphase extraction technology will face challenges of energy saving equipment, the solubilization desorption
technology will face the challenge of developing green materials, and soil leaching technology will face the
challenge of developing green agents. To achieve low-carbon goals in the polluted site remediation process,
targeted measures and technologies include: low-carbon operation of the environmental remediation facilities,
use of artificial intelligence remediation equipment, intelligent monitoring and calculation of carbon footprint,
field data analysis technology, sustainable in-situ bioremediation technology, in-situ risk barrier technology,
multi-parameter real-time in-situ monitoring technology, and soil ecological carbon sink technology. The
optimization, transformation and upgrading of the above aspects will be the development direction of new
equipment and technology for contaminated site’s remediation in the future.

Keywords artificial intelligence; carbon sink; low-carbon and energy-saving; soil remediation; sustainable
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