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Fh S R R AEAR AR BE AR T 07 7™ B¢ R A fit
N, G — R R F AL S T 60 2704 JE (Amdt
etal.,2017) . BEH AMTA G KFBOA W @, JEI
S e i [ G PR AR, NATTRET 7 B ) N 3
T RMRREE o A, S T R R L
AT BRI — BRI IR . HA ST e
PRI J2 B2V MO T 78 55 2 T R & {5 B AE ML 3k
eIk o PR, Toie [ P B B AR A 7 8 A i A
FPMME TR WX,

1997 4F [# Pr & 1E Ui H Deep-penetrating Geo-
chemistry Phase Il fiJF 175 XA HoR 507k—
TR 25 175 M SR AL 27 4 7 ) A A 9 00 1 K, T N
A 22 GBI AN 08 HCHL AR 3 PR S8 S MK A2 ) A 52
B 5 W H A2 . W2 i 4% (2003) Fl Cameron 55
(2004) Z353A 1 Z3 H B9 058 BUR X R E B & 7E &
Ji& T BRI AR R R b B AR B TEHL AR
HEOR I BRI MR R AR A KRIFR.CO,
RAERERIENS S B LEBAEIG, 2588 T
REEE BRI 2= A Y Bl . IR ZF B Mk b2 5 2
375 1 b SR A2 ) A R A i o RO 55 E AN [ A
Jox s ) M R AR A R AR R BRAR AT IR, B TR
WIVR B2 HURE TR 2 1400 m, PRIt , K LR O 2 i3 M ok
A2 A R TS 2 o R R A b sk 47 3 A b 3k
A 2E R Ty 1 Tk 1S T G R s L 5
i Ve IR AL 2 BR FEAR H 2EEm B 55 )2 PRI 1R
BB PC SR T . Gk T 20 2411
KR TE LT AR - 458 4 5 DN £ AT Sh A b,
AN b H I e R ) 5 T DX MK Ak )
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(1) 375 S8 S A P 3 4 R

TIEF AL PR BE R ITR W) 2
W T bk 2 it Ay b, AR GE R A B 4
TGk i e 7 55 DX A M BR Ab 2 S S B,
R T A B BCH A, T4 B vh R A A
A MK b2 R AW IR R, KT R 7E R
LA UL Th B 2 RO R A A 7R IR 2 — Rl R AR
FEIE A AETE T RERR AR R AL W) A s Ak s o)
— PR E SNSRI S A ]SS AR A
Mann 55 (2015) 42 ) 19 7% 2 48 42 J& 2§ 1 1 (Mobile
Metal lons, fij Fr MMI) Bl $2 HUR 16 3 & 10 4 8 25
T, MMIJ I E UG 10 2305 F], 100 24 ) 5
11, 4F 7 (ELAE 4000 JTRTT A0 A, S F i A 2 Y
BRAL 25 B A 4 BCBOR Bl T R X R,
=R AT BRI T 4 J@ 3 2h AR DU 1 £ K (Leaching of
Mobile Forms of Metals in Overburden, MEMEO) , ]
TR FEP S EYEHSEA, JEEMITAR S
B A R A 48 A R B T B TR
B R Z 5 TR A N BT R & A E &g
A ICER T, PR EUE 38 4 R GRS IR I AR R
(Wang et al., 2016) . 4@ 136 sh 8 208 # A 5 K
WA S A VS G A B AR A S gk
A GRS, BPAMEA SR R, 7E v
W S X SRS s A RIS A R ARk
SEWE R, - BT 2 R s 5 e g b 4 VR B2
(Cao et al., 2010). i 2 [ PN 4 J & 115 sh a4 Bk
FH 2 20 WU 3 BT 1, BIVER— 20 filt T 55 42 B , 25 —
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A 5 B2 HGR] . Mann (2010) X [ T 4 38 5 45 B
55 $E HAEAS [FI R A W FHAIOCR D s 4 BUEAT
YT 5T . Noble %5 (2009) %f L HF5T 8 Fif
W FH PR 9 i 2 BSR4 b S DL A 4 BB 4%
ot 5 it B 7 o W S %) M B RIS A 82 L O
WA 22 5 L, T as 5 g, KTk .5
MR S SR IR RR A T 2 LR T 2= M A bR . Bk & A
T Bl A B IO Ol B2 BB 2 ARG At 32 3 fon 4 1T ]
S5 ARRAE A I A B AHAS PSR IR R R AT
A A VF 2 TARSA (H 40855 ,2011) . HAT,
] A1 - T8 (b BB AR 1) % e 2 7 T A AS ] A 2 R
R ATy AR . AN T &EESSMIeS
T35 X8 i B AR E S M8 F AW A T e, R
TE R TR 48 T R L FHERBGR Y

AN [RPRLEE 1 A 5 5 2 AN ) 7 b R fh 2 S
B E AR 2 4 e A I i B R R FE MR DL
5~30 cm Ak, Ki A5 <75 um ) HERE S BE S TR OC R R
JEE 3 38 K T R G R A 2% £ 198 (Zhang et al., 2015) ,
TR O R 2 S 1 RS SIS
BLMHICR T REGE T8 &m0t H TR
S IR AL 2= S o R AR S R <2 pm
R A - AR o AF X RELRE R 43 3k
215 SR — PR BRI, R T R AR F T
(Van Geffen et al., 2012),

(2) A=A

ST HER NS LT IS, b BERfb F R AR
b SR RE RS T B S A TC R A RS B M 3R TE AL
S BRI, FAEA BT g8 oK 4 JE SHORL I & 3R X
— BRI T H A IESE (Tong et al., 1998) . 1S,
I 12 F 5% AN RE 8 Oy 28 355 P M K Ak 2% BL B 42 L iE
P, 100 FLELAT 2 R A i ST ) Bl A R Ak A AR 1
W1 T 2FsR A AAE B N AP SR B REU AR f 3
filh BB T b B PEER R (223K % ,1995) . 7E
5 2R KT 20 m TR R R A T RV
M BNSFRIEAR , 4 SR TR I 7 B X 5 IR ER
WA REA WA P4 T OC &R RIS AED X
R I RERS 8 /R S50k (Lu et al.,2019) .

(3) HbHL 4 AR

b F A 20 s AR A B A0 HL 3 FH e 4
I iR A T L S A T A A E AR IO R
WA I3 An S W R E AT sk A2 2 . BT
i R A 20 S i e R R A b
e 2E PR U B BRI 5 T RS AR 5T, SR

PRAGE [ARAAR, AT AR 2 0 S Bt H R 5l H Al
£ N T B o (S S B8/ b WAL ED SR VA N
BRI — R Y 9 7 5 )2 TP LT S S o
B EBEARY Fh RIS TE R . AT A
LR HOR R e AR Bt T Ly
e BAT HL TR S E R 98 TOR S AR 2 L8 40 R Fie
TR, M HL Al A SR BT R 6 ik 2E A BT BAT R
PEVEM R

(4) P & FoAR

FFH A BEA T 7 ) IO 1 ) 1) 28 401 PR A i
B AW A R AT AR R —— N
L LR, ETFS 1R Y IR AL 2 A BRI 5 L H
PRGNS . MY IR R B E SR WA H
WAL PRI R Y G R TR TEE Y IR N w4
FIE M2 A9 B FA TTCAR ) Hh 4 33 S 25 0 4 Jm I W =8
PRI . SEECHE )RR e 6 R BE ) o
HAEYIRE T 5 R B 25 00 46 Jm TR W AR BE I A
[F] , ) FH 35— 3 A 0 b BR 27 BE e R A T &
(Van Geffen et al., 2012) .

EAFOR AR 01 TR 7 )2 LR < b Rk AN
K 4 B TIORE , X B ORE TR 25 AH UL HL RSB A A
L, S5 = NI AL S, B R A A LB
PR T B A OESE , T A8 HE T b S T A K
4 Jm URLIT F2 i b BR AL A A58 (1 1), Bk A T3
R A 9K 9 4 B ToRL AT BRI TERE , ol 45X
I35 (U0 CO)RMAHLS & , LALHL R N 8UR , 5855
R WA TR B WA U RSB T, B
T2 3k 3R J5 — P8 A5 BA e AR B, 5 — AR e 4
TIEH R AL AR AR . AR IURL T R R AE A B
IR e I RINE A2 — , ST R AR B
MR AR o DR, Sl e SR A 0 A B R A 44 K 0K, WL
0 29 K SO BT S F0 8y, FERDRR B L mT LA R
SRERA . WFE N BITEAR R R e (4 VHY
B VBR DL N 22 Jm AT ) b5 B 2 R AR I LI 2
AR KAHORE , A8 K BHORE B8 T 35 R0 R/ INTE AR [l 40 g™ PR
B AR | 322 10 22 53 3R TR 40 K oms 19 28 18
Ifii (Wang et al., 2016),

BRI L5 B TEH R 3K 2 B U JT R RPAE
Je KA LA K A ok iz FR ) HE B AE D3R R 52
Anand 55 (2012) $2 H 1 2 Mt ask Ak 2 S A 2. WUk
05 10 3 IX M BR A 2 S DAL o 32, A g
i T DA% AR AN R TR A s WAk A B I 22
TR IREE T BRI T BRI, i T A S e 75
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VR, bRk 2% 50 AT DUT R B0 b 3R o IR
W ) 3 4 1) CSIRO/AMIRA %I B2 7 4 56 [X 4R
W BUR  WF5E 0 BT B S T B X 2~30 mis
P I B KL R HOIR B Cu-Zn-Ag Fil
ER AR IR . B A0 R W], iU T R AETE K
17 b Oy 2 1) 3T #8324t SO B Al PR R
(Anand et al., 2015), Anand % (2016) 2itift T A A
M BRAL IR BB DA g K T AT MR AL 27
T2 T K AR SE LT KOS AT R B E
FHRZ A AR /K LA b 32 B APE O A
YE I

B AR R 3R A 22 48 A ORI e T 2 4> i A
SR TRER A P[5 ) 3R 55 2 e IR AE )
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AN MR 2 Y 5 AR R T R i S G
T, o — RN TAE R . HAT, i
BRAG AR S 1 B 7 55 DX b3k A b 2 4 A B A 0
FBe LT 3005 S A 4R B A0k g 4 4
I H A R D AR I R . o, 2
g%+ A BN B HOR i T R R OT R & AR
H— HoRFEA B 1z JROREfT 58, 2 H i N A o

Conceptual model for nanoscale metal particles carried by gas flow and trapped in soils (after Wang et al., 2011)
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