.&;DJ_\E_ %iﬁl*ﬂ%%‘—;ﬁ F16EF1H202F18

Eco-Environmental Chinese Journal of Vol. 16, No.1 Jan. 2022
Knowledge Web Environmental Engineering
@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074

i DOI 10.12030/j.cjee.202107113 K4S X703 SCHRARIRGS A

Lo, AL, TR, 25, B SR AL = A BOR X AU Yt Tk B ACR D). PR TAR2AR, 2022,16(1): 93-100.
[SHEN Zongze, WANG Qi, YAN Sinuo, et al. Pilot scale study on groundwater remediation in an organic contaminated site by coiled tubing in-

situ injection chemical oxidation technique[J]. Chinese Journal of Environmental Engineering, 2022, 16(1): 93-100.]

& SR RANE AL ZZ BB AR A HTT 5
R OK B B RBCR

HREN, TN EEEN, WAL 2L FRBN, KR,
xS
LA TIRE IS R G4 S ), A 1000155 2. 75 e B e A I AL HOR I K TR 95505, L 100015

W OE XML T KR TE AR B AR A TR AR TR SRR A ()T, SR 32 S 78 R g T 7K A 3L 4
ARSI T AR JEAAE 5 2450 B TR — A FOR SR B ok, DR SRR FIRZ B2 . DUIER B T R /K g 54
KN BRI, BT A B R RESE R AE AR AR TORTT R T iR Lt se, E TR LR
B R LA R W SR AR PR AL TR R AR . AV RAR, AR AR T IK 2 m, H AT EGE B R
PR T K IR BT ) R AW 5 5 22 Al A A AL RS, 2 DXCHl T K b SRARAG N J5 e 9 BE AR T 400 gL, 1P
R 2 22 48 AL TE AL S B AR S T 9230 I R /K T SR A R B o ARG T O S 228 T A SR TE
TR PR TR 25

KA AP R S EAEA; A ik

R KSR NS DL A A7 FURF 2 e 1 ) o il 55 R B2 . DR PP b T OK IR, X &tk
Jie B A A B e et B B R ) HREE T E & T At s ny P R R, T K R K 8 T HE R
b A 7= i R Y B T A AR 24 0 e R i A A R KIS B ) H AR O 2019 R4S
HEE AR, 4210 168 4 F KK BT &, IV &1L 66.9%, V2Ll 18.8%, HiF /K
AR

R, JFR B P KT B R EARB T — A HEENOIE RS, BET, & T kB
BRI LB R O BB RS EOR | R A A AR IR R SE O o A AR A AR
P E AR BA S i i . B EWNIR . KBTS e R 2 | R BRI (RIS A X A R A
FLF, et FAREE BRI Zis U AR R AT AR R TR S T B ROR B L W
B EAZEABH TR Kr, RH AR SR A, (S e BT AR A A A, A A A B
HLEY R EN, B RSO T 5 R SR 2R EE . 2R R A2 A b i A YRR
T, RER 25500 45 1 G Wy 00 4 R s W R AT e s A DT R R X 2 R R AR AR A o 9 T
Ry Hlne s BAT H 2w S 2 A R e 2 R RS R L WS E, REIER E AN A B
T S TR 0 O A8 B RS FE S e AR, (HE RS — 8 . Friedrich X 3¢ B 4CH N i
i EEA: 2021-07-22; EFAAHA: 2021-12-14
EEWH: bR RIEE (2171100000717007)
T—1EE: WFEE1993—), B, #Mit, THI, shenzongze@bceer.com; BRABIEIEE : XT3 (1984—), B, L, WP T

Jifi, liuyuanwen@bceer.com


mailto:shenzongze@bceer.com
mailto:liuyuanwen@bceer.com

94 ok L B ¥ W %16 &

fifbF A A H R R LR T K B AHOCHE R AT T 40, @R B, HAR 052 mEah
0.5~15m, AREHFHEN 0.5~7.5m",

HHT, A QA k27 AR AR B 2 48 v T AR AT AL 7 20022 R BRI 25 500 0 2
W7 20 S AR L SR IR Y T AR, X T AR MR R D . Y Erh B kAR 25 A7
AR FLAAHEE RS EE . E L S REBTE % . Geoprobe A | B fk 2= 11
K. WERPEER, KEWIT KBRS A7 AR AR . AR
25 AEHREEABR . B fb R B AR 45 ) B0

AWFFEET X BB B AL T T K A BT G SR, SR A B SR T BA A 3 T 2 1Y 3% 2245 =X
AL E AL EACBOR T R i 5055, WS 245500 5 i B AR 0T g ik i & AT SEPE A E B AOR . DI
I AR B TR 5%

1 MB5ER*®
1.1 i7HbEER

AW LA D7 Bl T 5 e st BB 2 o R 6. iz Ak AR T 20 fE 42 90 4R AR, (S AR
451x10° m?, £ WA T B N R TR A 77, 2008 AR BV AR PRI AT o 122 M bk A A R
DX 2 T 5t FH M (H3) i 0 Tt M o S5 X T iz R, MR 40 37 b 3 52 3 48 ) 2 i 4
SU DX I TE R AR AR R K5 e, EEVG YW O AR, B WK TE 600~1 200 pg L7, V5 YR EE N
2.10~16.00 m, ¥5 Y35 [y 443 m®, &5 HARE H 400 pgel ',

BT ZR A5 I R, b b T 5 A He s AR AR AT A 5 2 ) AT )E (Qml), FE 2
WAMBEHEAM; 2)%5 1 MitH)2E (Q43al), EEMMEEI L+ . ME4i; 3) 5% 1 HHZE (Q42m),
FEMMBEE L, AN 4 28a FHBEMIEZ (Q41h), M mE LA ; 5 2maE T
ERLA] PR T U8 EAH OB (Q4al), FZEp Ay 4 O B TR 2.

], S a0 X T KR 2~16 m, BT K B K 2R AR EE 2 120 mo 3% X0 K K
EBiEER2E, MTKEREE. SK2AEFERF L. BEHLE. bt BKFEERIAT
WA BEF AR L MURKESKIZERZE Wk 2, HEREAKTCY 8RR 2 AR —
FEAFNRAE 1.00~2.00 m; A0/ aE1E 18 R ECFH R 0.054 m-d ™' /K E/K)ZBE R BEUEN 0.19m-d ™',
1.2 ITZ&it

ARSI R A BRI R R ESE R A A AR . S X REAEA RS B2 A 5
WECL M | 3 S T ABIHLR A sh s 4 A e 3 BB . 1 Bh i i 24 A B o A B 24 5
AR (A EUARZG ). TR, AshE B RE . WK A5 BEARASZH). SR
RERFEERG KRS, ESEFABRREEASRE . Ak, B85 . B AR IES )
R4 AR E A REE R R (AR . RIRRG . SRS RERAE
£

WA TARWARE Ny . 5, 382k W s g 5 10 0% /e e /K SR O R S e i« U0 -8, Dl e A DD )
ok B AR e K AR K S i T, DT PRETE AL AR, SR A A SR M A R R VR AL
BRI NEL, M oE R 5 SR e, MAEN RS R ER G, BBk, i
R voi L K B 3 B e Ry ST O 1) B R TR K S s TR, AR K SP O ) s e S R e, K SRR 2
VAW, DCRT G TRy (AR Sk AUFNE & Rk 7 k2. R ERWE 1R,

1.3 & EHH TR

SEEG IR ET, XSS K RE SR ESHTRAE, RiE, B KSR E TR 20,
15, 10, 5F13 MPa MIE 0L T HF AL HE S0, BhHE LI an &l 2 iR . SE80 X B K b 22 3 bR
HRY AR . A TR TR &Pt 255 A B A8 7 S i FAE RV, A 5250 % 13 Bt



51 Vo S AR A A S BRI AT LG Yt T K RIS ACR 95

W2 kR s

[jq_aaﬁﬁm%§% "

e

27 e Lt Ak
2] 2]k O

b i Eﬁl@kj 7 _ Hhu g

1 EEEXRMEIANREREE
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Fig.2 Equipment drilling testing ground
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Table 1 Drilling test data of equipment
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Fig. 5 Bromide ion detection results in monitoring wells
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Table 2 Operation data of some in-situ injection points

HEALTFS 555 1/ MPa 4535 /K EER/L £57Em 0] /min 2557850 E J1/MPa 2570 AB/L VAR H]/min
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40 5.90 462 11 18.13 9112 128
43 6.14 560 14 21.64 8610 108
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52 4.88 588 14 20.12 7 800 100
55 7.00 507 13 21.50 7454 93
58 4.24 546 13 22.77 7300 90
61 4.38 574 14 21.91 9382 120
64 6.72 480 12 21.93 8018 99
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Pilot scale study on groundwater remediation in an organic contaminated site
by coiled tubing in-situ injection chemical oxidation technique

SHEN Zongze'?, WANG Qi'?, YAN Sinuo'?, GUO Lili"*, WANG Yong', LI Shupeng'?, HAO Guibao',
LIU Yuanwen"*"

1. Beijing Construction Engineering Group Environmental Remediation Co. Ltd., Beijing 100015, China; 2. National
Engineering Laboratory for Site Remediation Technologies, Beijing 100015, China

*Corresponding author, E-mail: liuyuanwen@bceer.com

Abstract In view of the problems of shallow injection depth and low efficiency of traditional in-situ
groundwater chemical oxidation technology, coiled tubing and high-pressure water jet technology were used to
realize the integration of in-situ groundwater remediation drilling and water jet drilling, so as to improve
efficiency and deep groundwater remediation. Taking the chlorobenzene in the groundwater of a decompensated
chemical plant as the target pollutant, a pilot-scale test was carried out based on the self-developed coiled tubing
in-situ injection chemical oxidation technology, and field tests were conducted to determine the influence radius
and remediation effect of the in-situ injection agent. The results showed that the influence radius of the agent
was up to 2 m, and the diffusion trend of the agent was basically consistent with the flow direction of the overall
groundwater flow field of the site. After the in situ chemical oxidation treatment, the detection concentration of
chlorobenzene in the groundwater of the test area was lower than400 pg-L™, that means the coiled tubing in-situ
injection chemical oxidation technology was used to effectively remove chlorobenzene in the groundwater of the
test area. This study can provide theoretical reference for the application of coiled tubing injection technology in
in-situ remediation of groundwater.

Keywords organically contaminated site; coiled tubing in-situ injection; in-situ chemical oxidation; pilot
scale test
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