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MPE 4 R7EE N E ¥z 2560, A TBE gmi F AP &EMRE . 2R R ALA SR
TARR FHZE BN, ARBFST F g T RV R X (RGO Wi AL #0) e 195
YL b HoK SCHE R S RIS Yo AR AE 5 MPE BEARTE A, BB E R0 00 T2 RER LA
R Ui XAk TS e b e b i R W T, DU MPE HREZ X i) S fR it 5%

1 MPE BARBREBSHARIE

MPE $A AR Oy 272 5ol il 42 £ A E@mmi N EhE I 7534 50
SR R O SRR R e ! PR
R o TR R o IR T LT RETTTR
PR, ST GE M T A R DR lE] et ]
AR T R 5 e R B, UETE) o pe—
Gl % L 5 + 90T 0 F KR NAPL) JRBEAT | | |
RRE, BT R s e B o, I i — |

MPE £ A i Z2 AR5 220 2 B s G 1 MPE AT ZHEE
A 3 AN EEE TV IRA A, KT AR mE 1 Fig. 1 Process flow diagram of MPE
JIrs

MPE £ AR X} 15 G b Hed A HLT5 G s AF fE 2 R Ll . e 5L AR, il I B i = oh
4 Y A ] S D8 B S WA A S, Bl K rh U A A5 TS G ) RN 2 LNAPL B il e 25 R PO
[GBF, ST A0 HIEALBE T SR B, ¥ & A LY (volatile organic compounds, VOCs) Fll
24 K A LW (semi-volatile organic compounds, SVOCs) [i] 3 AN EFL 55, FFBE IR — i #
710 O T T R 2 N = e w2 T R 7 T L e = Y =W = ) | R 1 S ) R 8
PLAF S AR W R g A FH 122, it Ak, MPE R FE Sl MU R 3% S2 i 14 (T 7K Ffl NAPL) il 4= 3 <4k
i, EL A KA HREAR T e H R T K7, SEJR FMZ NS B &R, W E A L
Y. VOCs F1 SVOCs K- B = UAHT, AT n] 4 THi5 e e 2 Ak R 02,

MPE 5 AR X 338 SR TN T 7K A 4l 4 U i 35 A7 T YL b HOK SCHb B AR R RE . SR, B
%A MPE H AR B3 R B (K) 7 107°~107 cmes 12940 X[y A IRE i 4 (b ~# B gl 1)) 1
B 38 H K<10° emes™', MPE $ ARME LA 2] HARE 2 800 . MPE 5 R A& & 5 YL ki, 43+
TN SRR N Dy B R WA BT G nl A A B T R OO PR AR R A LTS )



3288 ok L B ¥ W 5%

WA ) 5 R R BT AE AP0 dEE, A LTS R Wi ZE SR (20 °C)>0.133 kPa, T F R AL (20 C)>
0.01 i i 250~300 °C J& MPE A 9 & I3 [ P4, MPE $0 R 2 M T E 2 # kA I 5 B
TR R K, AR T R AR AR ST R TS e b Ml M R, AR L AR . BT
My A5 1 55 15 YL W)k MPE TR A8 52 0938 TPk — i, B R ROR T 456 15 Y b HUh it 55 2561
flic MPE AN HFIEL) . Al EE&E . ZEBOEMAESE LA P15 J b B 207,
2 MPE 8RNI E 5 Tt X 4 Tis R HuE A4

2.1 JKICHBR &M

AT U R R R e b 3 % Bk R 25 5%, SR IX M2 2549 oA A R A 2k . BAS
KAV TEAT T Ui X 2 S5 A R AE ] BT 48 Ml T i 12 DX sl /K SC b R T A b SRR 45, A MPE 4R
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Table 1  Geological structures of different.areas in the downstream region of Yangtze River Economic Zone
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Fig.2 Schematic diagram of typical geological structures in the downstream region of Yangtze River Economic Zone
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Fig. 3 Characteristics of chemical contaminated sites in the downstream region of Yangtze River Economic Zone and its

suitable types for MPE technology
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Table 2. Comparison of applicable contaminant species between MPE technology and
other frequently-used remediation technologies
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#*3 MPE RARSEREERARFIEN L
Table 3 Comparison of remediation technology characteristics between MPE technology and
other frequently-used remediation technologies
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+ HES AR i = — i B 1~3a i3S 70%~90% {iS
FLy Lz 2 = i B <la — >90% s
HYIES i {liS BAL B >3 a B >90% {liS
T35 1 52 N4 =1 —fi B —ft >10a A 70%~90% fiX
Z A = [ g — 3~10a L[5S 709%~90% {[i8
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KeBEMI I . ot A5 d ESEEE, MK P 5 A vk B TP LR 1760 i LNAPL, F B 4507
8 H MPE FE A £k 2% 48 4k (in-situ chemical oxidation, ISCO) BG4 AR X} I i B G A8 F — @ K75 YL Hb
HRAEATIAALE S, AR D R K s YRR R =B B AR . BT SR A MPE+ISCO T 22 XL 5
BRZIARTG QB B R AT TR, ZHMBRE B IR IR 5.5 m, 15 Y TTE LR
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i i SN A A RO M AT AL B] SR BRI A K BRI R HL0, AR 2G50 B R Kb AR /] T K O IR
Bl o St R/ R E IR AR5 AT 40 dJ . HUR /K R R ARk B ARG L AR T MR fedt R XU 42
il BREL . i, R AP 7R o A TR R 3 AR S SR B R L e, Rk BB S, HR K
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B, FEOPRIE MPE SOR AL PR @ RUE TG Qe R B e .
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AT RGN AT S, 2RI, W T SCPRTG Y b i & A, B — MPE $2 R L H B AT BEAEAE — )R
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Application potential of multi-phase extraction technology in remediations of
chemical contaminated sites
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Abstract Multi-phase extraction (MPE) technology is an environmental friendly in-situ remediation
technology that extracts soil gases, groundwater and non-aqueous liquid phase (NAPL) simultaneously from the
ground to the surface, and gas-liquid phase separation and treatment are applied subsequently. The applicability
of MPE technology in chemical contaminated sites in the downstream region of Yangtze River Economic Zone
was analyzed from the aspects of geological conditions and pollutants characteristics. The current states of in-
situ remediation by MPE technology and the research progress.of its combined technology were summarized in
this study. The results indicated that the geological structures were from medium to low permeability in
chemical contaminated sites in the downstream region of Yangtze River Economic Zone, including fill, silty
sand, silt, silty clay and clay. The main pollutants were polycyclic aromatic hydrocarbon (PAHs), halogenated
organic compounds, benzenes and petroleum hydrocarbons. MPE technology had great potential for the
remediation of chemically contaminated sites in such area from the data. However, for the sites with low
permeability geological structure and combined pollutions with involatile organic contaminants, it was necessary
to choose appropriate combined technology to solve the tailing phenomenon in the later stage of MPE process,
enhancing the removal efficiency of target contaminants.

Keywords  multi-phase extraction; Yangtze River Economic Zone; chemical contaminated site; in-situ
remediation
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