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Fig. 2 Horizontal and vertical well remediation diagram
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Table 1 Concentrations of target pollutants mg kg™’
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Table 2 Parameter design for remediation technology verification at the demonstration site in Shanxi

MR x4 BRI SHL
SR FIF@E . A @B, FIFOPCHE . HiIfF(1,23-cd)i . — 4@ h)E
KRATGRH) R . . PR AERBERE . BT R
WERCER KI5 5) pH. BIRY) . L¥mst . Ak, i)
e YL (dB)
ElEN7 2] e =3
TZid ks BB TREE . AR
- fERE PR . R REHR
AP TR bR
ke LGRS

BATIRAR RS 3 FE AR T RIR LG kL . A B S XITE, atkisn EEEBBE RS
AT AR P KA TG P HE R . PR AKHE R A B 7= A W s A B o
24 KNSRI
&2 HORAG SR (5 Y B XU B 45 5 £ e Z RUR A F R T ) (HI25.5) U A 4k
Y ph B XU A5 5 518 B AU IFAS R BEIE ) (T/CPCIF 0198—2022) 'V JF e, A 7E 16 2 3%
%%%E«NJ Y6 IE B Y5 e - SR T AR 2 700 m?, HZ IR 10 mx10 m A5 i, HATE T AN AL, BT
JKAEFE Gl R A ) B E K 0.5, 1.5 F1 2.5 m, ARI IR ARG E B REEIRE K E 0.2,
1, 21 3mib, B, AT % 8ARGUE R AR RN E 4B rs i —kiG Yy, fE B A 1 m &b A
WS AL REERE N 1 m, HHBEEACRA SE LA S, SRk A A & LA 6.

2 JSYZ08
312 313 314

o o o) Q

JSYZ01 ISYZ02 JSYZ03  |JISYZ12

JSYZO; 316 317 318 319
O o O o <
JSYZ04 JSYZ05 ISYZ06 IJSYZ07 |JSYZ11
©JSYZ10
&4

e JSYZO01 FiARKAEREE 5 K S5
312 g 's

B5 LWAREHRTIEESEHRGAE

Fig. 5 Distribution of remediation results monitoring points
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ki) kS T VOCs (AR BEEKE) Fif @)k R
I Y g - - ;
Heph  PUREHCRE/ HEBUHA Bl R HRMER R HEORAR B HERCER B HRbE R e
(mgm?) (kgh)  (mgm?)  (kgh)  (mgm”) (kgh)  (mgmT)  (kgh)  (mgm?)  (kg'h™) (CEELH)
HR 6.2  2.44x107 1.8x107°L <7.09x10° 1.8x10°L <7.09x10°° 1 4.16x10°7 19 7.90x10° 54
20K 7.8  3.05x107% 1.8x10°L <7.04x10° 1.8x10°L <7.04x10°  1.02  4.24x10° 12 4.99x10° 97
$3K 53 2.08x107 1.8x107°L <7.05x10° 1.8x10°L <7.05x10°  0.87  3.62x107 11 4571070 72
EHZY 6.4  251x107% 1.8x10°L <7.06x10° 1.8x10°L <7.06x10° 096  3.99x107 14 5.82x10° 74
HEBBRAE 120 3.5 12 0.5 70 1 120 10 300 0.050x10° 2000
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Table 5 Monitoring results of uncontrolled exhaust gas emissions

TREHA TR/ VOCs AER LRk Hif@ie/ 5/ —HHY SR
(mg-m”) (mg'm™) (mg'm™) (mg'm”) (mg'm?) (L)
1% BE K ARRAEF L 0.352 0.32 ND 1.5x107°L 1.5x10°L 15
2% MygAE L 0.302 0.25 ND 1.5x10°L 1.5x10°L <10
KIPR/NTES NS 0.434 0.32 ND 1.5x107°L 1.5x107°L <10
4% 5 H i 5T R 0.517 0.44 ND 1.5x107°L 1.5x10°°L <10
5% 1 H i A LR 0.417 0.28 ND 1.5x107°L 1.5x107°L 18

Fidi: 1) 1.5x107 L 1 1.5x107° SRR KM IR, L &R GINE AR T Ir kR R 2) ZHUORRI B R [ R )
TR, SRR Y 1.5%107 mgm”, HIAK

SPriEfrZEOc Rk, JREE A Bk s gLk =6 B

B, LA AR M e g R AR T TS Table 6 Wastewater monitoring results

BB, BV AN ZEIRMIA (SEE) R AL otk BIEY EEER A AR

(SEE) -

44k (ISCO) , 7 +HHEM s . BRI RE, e P mgl)  (mgl?)  (mgL')  (ngl)

SR e BRI A A A BLK 718 26 021 0.004L
W LIRE IS, EEmEmm 2R 72 e 2 02 00ML

SRR B, B R kRS EmRE PR T T 2 02 0004

P SOKTPEAIREAE LR, MgraE A R 69 40 s 0 o003

iz1720h J5, JE TR Z 50~80 €, ZEiK
VBRI E] 1.8 m; 1 IE IR IEAY 3~
5djg, TIHEREREN 40~50 C, NIGLEAE

®T BRERNE

Table 7 Noise monitoring results dB
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Application of environmental technology verification in contaminated
soil remediation—a case study of the coupled in-situ thermal desorption,
horizontal well and chemical oxidation remediation technology
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Environmental Sciences), Taiyuan 030027, China

*Corresponding author, E-mail: dingzy@caep.org.cn

Abstract Environmental technology verification (ETV) can facilitate the promotion and application of new
technologies through scientific and objective evaluation of innovative environmental technologies. Based on the
verification and evaluation methods for coking-contaminated site remediation technologies, this paper verified
and evaluated the feasibility, greenness, resource and energy consumption, and other dimensions of the coupled
in-situ thermal conduction and desorption, horizontal well and chemical oxidation remediation technology when
applied to a coking-contaminated site in Shanxi province. The results showed that the technology could achieve
the desired remediation results by reducing the PAH concentrations at the contaminated site to the remediation
target value within a remediation cycle (three months). The pollutants such as exhaust gas, wastewater and noise
generated during the remediation process were emitted or discharged in accordance with relevant requirements.
According to the calculations of the amount of solid waste, water and electricity consumption, operating costs,
etc. incurred in the remediation process, the technology features low resource and energy consumption, low
treatment costs and strong applicability to the remediation of sites that cannot be excavated. This verification
and evaluation case study suggested that the coupled in-situ thermal conduction and desorption, horizontal well
and chemical oxidation remediation technology could be applied to the remediation of aeration zone
contaminated soil at coking-contaminated sites.

Keywords environmental technology verification (ETV); coking-contaminated site; soil remediation
technologies
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