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This study is to integrate the particle-size screening and phytoremediation to

remove lead and copper in soils. The soil particle separation was carried out by
dry screening and wet screening, and the concentration and distribution of heavy
metals in different particle diameters was analyzed. In this study, dry and wet
screening experiments were carried out in the field soils of lead and copper con-
taminated farmland. The remediation effect of the two models was explored and
verified by phytoremediation experiment. Several conclusions and suggestions
can be drawn:

The average absorbable concentration of the root about 774 mg kg™, leaf
was about 124 mg kg™ and the lowest was stem after eight weeks cultivate.
The state of heavy metal bonding in lead-contaminated soil was the highest
In iron-manganese oxidation state, followed by carbonate state, organic state,
exchangeable state and residual state.

Dry-type particle size screening could obtain lead-contaminated soil with
different particle size of soil, concentration and bonding type of heavy metal.
While large particles (up 2.83 mm) soil remove and filling dry sand mixed
dilution, could quickly reduce the lead concentration to reach the require-
ments of regulatory standards.

Lead contaminated soil through dry screening and dry sand mixed dilute not
only reduce its pollution concentration, but also to follow-up reforestation
remediation. The cost of one ton dry sand about 1/10% to the clean soil,
showing the feasibility and practicability of this method for lead contami-
nated soil treatment.

Wet screening method could effectively separate the different size of copper
contaminated soil, the smaller particle with high concentration. The smaller
particles soil removed and filling a few clean soils mixed dilute could effec-
tively reduce pollution concentration.

Through the removal of smaller particles of copper pollution could signifi-
cantly reduce the amount of earthwork required by traditional passenger, but
also reduce the concentration of pollution and to agree the regulatory stand-
ards.

This study is simple and easy to operate by dry and wet particle size screen-
ing. It can quickly reduce the pollution concentration and save the operation
cost and through the verification and rehabilitation of the plant regeneration.
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B L2 HEA N T4 L& BT R BT - PEPFTIH60-75 2 - -
PRk R LRAPED BEY > L EET - HmPERER Ik
dwbﬁﬁ#gaiﬁﬂﬁf%miﬂ‘i’v”ﬁﬂ*ﬁﬁégﬁ%ﬁﬁ
ERw LB E-LHPRAE A PHH - AFIRE L SRS F LA
&%%“%ﬁ°
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SR LI R EE SRS RR RS S5 BYLEAE S P REE &
AF S A ERE S E £ RS o 2 4
1 z-kFma-2

PegrE 2 M Mg (s > K0 9 10 et o FREE SRR

2R E B E s~ 105°C AR Egs 24 [ FF 0 @ 14 B AU g @ B 4R
BREREHY 232 T Eigii2 €8 oI R BRD TR P2LER
FAWTL AR ok -
2. yﬁﬁ?ﬁ; /F «L"/‘z

ﬂi%%ﬁiﬁﬁﬁi’%$HWC%%i%$¢ii%%%ﬁloi
Bt mAeE o 2 500°C B R Gp A 4L A BT g N F
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. AMPpHEZ ER R EA 17> 2

2209 2 gyf{ FANEE Y o Tode r 20ml 2 EES R SRS R
ES s BRI L PF & 3 SITETER R BRI RIFR L pH E
HIRE o
4. 3B AR Z AT

PRATHIINE Flnd M T AT 0 acd ok A 18 0 B 3g el
T3k iviz (NIEA8321 63B)F € &£ B » BEBRI Y RS F iER
TEARERR  UNBA R ST R (AA) ST R R SRR -

> BaE R A R A 52 & 12 Tessier et al., [12]#7% &

R EBE RS A MY hE £ A S *ﬁé?» Faﬁﬂ’ﬁi’a%%iﬁ*ifﬁ

Pe Tessieretal., [12]#7d d12. 2 2 » a m T AP %% %P BCR 33425 »

TEBABZ AT F 40T

(1) ¥ 2$iE e tk&d 20093 50mL P g p o4 r 1M 51
48mL- 1% & 5 “HAAFPHED 7 g E T2 200 rpm & F = F
P~ 1 o] PF > 125000 rpm s 30 A 48 0 B (8 B R R R AL -2
AT pHWL ¥ 3 B3 25mL A5 E 4GB

(2) PRELR i ¢ E"E"‘}'I}E?@f?'—]fﬁ«fﬂﬁ » 1M ﬁjP fadh 8mL > F* ﬁ?ﬁ;ﬁ 3
pH &2 5> &% 8™ 2 200 rpm &2 4= F 55 5 pF > 2 5000 rpm 3¢
o 30 A4B 0 BRSSP BRI R E-Z AL pH<2 2§ 1 25

mL: AHE4H7 8 -

(3) 4#4EF i B’wﬂ;??@f@r]%ﬁ#ﬂc/\ 20mL 2 0.04 M % fié ¥ hieja %
25%ps ps > & 96x3°C T 12 200 rpm R 6 ] BF > 12 5000 rpm s 30
AR SRR E I ER A RA KT pH<2 ¥ ¥ 3 25mbL>

st bEps R REA 15V em? xih«fﬁf'?’ R T R o

(4) F i al*ﬁ#%«%q%ﬁ#’” e~ 3mL 2 0.02 M #'f&fr 5 mL30%:%

Fita P AEAFEPH B3 208 & 44 85122 C T 2 200rpm BT 2

PERS % 2 L Ar ~ 3mL30%:iESE it d P o B pH B3 2 4o

85+2°C’r 12200 rpm R 3l PR EAArisde » SmL 2 3.2 M fipphds

3 20%F AL > XA 20mL > R T RT 30 4 4E o A SB-N
,y_,,suﬁdﬁg:h-g‘:%ff pH<2 ¥ s 31 25mL> 2 ¥7E£ £/ 2 & o
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PR RE B e S A AR 1R B R A S 5 4 3%

(G) AT L D NIRRT 4o »APLE BRRR G REF L K g
R RIB TR FRPITELEBER M E - REEEFT2 EAAT
FHTHEEFRERL -

d¥IRE £ BIALY fdiﬁm#ﬂéﬁ%%ﬂﬁiiﬁﬁ’&
e

4%59pﬁ<mﬁ%ﬁﬁ4#?1“ﬁ’ﬁ% R R SR
v%&rﬁ%i 4% & F]F (Mobility Factor » MF) k=i 2 3¢ € £ R BB FE
2 pETMEEFFEE oA BRI RSV IFLIABRBLOZEET A
A F T N 4”%°%ﬁﬁﬂ+@ﬁ$maﬁi%ﬂiﬁ%ﬁﬁ@ﬁ

2 AFT ARG S HRR L P R [30-81] T AR
MF (%) = Fle 12 % 100%

F1+F2+F3+F4+F5

F 673 (%)

22N~ BAFE R R H EPRLS LSRR

RAEGEL-BEF BoeF R AR PRS2 A2 d T ER
PHR R DD MR T AR AP FFALEY N2 RS EFED RS
S SN A %é’vf\é@ﬂ‘&?@ﬂ Frbd b e VTR T2 R R o el
o R EER G e MARERG M ATRIE T A 4 RES K R LR A
PRI ETERFAFRY G R A > LN A RTREIT A B en
AR ABEAESERET I RILFHEF 2R HE D2 TEEY
FHRE DER LY o

AT R A RIS FE AR B 230 5 ARR SoiS 2 A5 A 2 3R
YRR AR B L 2T L5 A MRS 2 2
AERE KR Sl .,E! G &3 4mm-2.83mm-2mm -
0.149 mm ~ 0.053 mm ~ 0.025 mm % = f& o B fodrd 4 & 18 T B 4044 67 30 &
& > PFRF DSBS KRR | .‘:%é.%%“:}é-gw 30 A FE AR R Ti5 g2
W2 frE s NEBHEEEPERZEEALZ A4 o
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B IRTERARE

W23 2 iﬁi&,;" AT & E ,..‘ﬁm

AP SR FE AR RS EP[32] AN GER £ 4 TR
Fa4T 0 A &P %R HERIT A S RS Soil (<2mm) -~ £ Sand (2~0.053
mm) ~ £ Silt (0.053~0.002 mm) ~ %4~ Clay (<0.002 mm) = 46 » § 5 2
ho T Aon
(1) 42 FEAR SR 524 * 002 10 mesh (2 mm) 2. 7 4 4k & éaﬂf TP 2@
iﬁ%ﬁ@’i%ﬁéﬂi%ﬁ%ﬁﬁﬁﬂﬁo

(2) 2509 4 3%+ 500 mL 2. = &4a¥g? > 4c» 100mL & & 50 mg L2
2 B4 (NaPOy)g » £ 4 » 250mL 2.4 g5 -k » A k5] 15 #
BE-ko

(3) #-= & 4u¥g ¥ 2 MR IR i~ 270 mesh (0.053 mm)z # 4% 4k & e @ >
TR B e R T RE G o

(4) Brcir e iiih > DR P T2 Sk 2 3 k2 H RS kb
b2 23 BN GVRETRF A > TR 2 m,ﬂf:ﬂ_a-'ﬂ

jQ o

(5) #-il 1B # 4h4m i ez 2 R TR A » 1,000 mL 2T B e~ 2 3T
RIRRS . BRI 5CHE- & o
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R B Fbg e
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FEE - ERBLETR

PR -RFEHB

AR AR 7* FRreERftRimEE e L8232 5 FE04F - 4
FZEEIEPEOERR 2 EART A P EE 41;;40?‘2)7&;9 %A B
FIRE EHBP 4T

B1AL IR PHUIELEBTLER

MR GRS A A B ST B BB L 2 A 2514 5 4 4
BEZ 500 BR AL B 4 0526-0001 852 5 4 ¥kt HA R X FI4E T BT L2
o BT k2 I EESARF DA MR TSN T ETRICI S 24
) Kf“i d e W]~ @z,zisﬁe‘j;’ﬁiw;ﬁ,g VR E RN Ly R ¥k S ]
# ASTM 100 55 (0.149mm) z 8 &G » v s A A€ £ 2B 2 226 4
oo BRI A MR MEFT AN LH I RA AT AT 2 B H 2
R A 3L AP THFEIERSZ pH ELZ 79 ¥ LindedF - 2R E
TREL 24T uScom’ ~ ok F 95 4.56% p#ﬁ%’“f‘.“ 4.74% > ¢ £ Bhk R
Tya¥ 5 5827 mg kgt AT S AL EBE R pHE S 778 RO ik
W 2 METRE S 223pSem™ 7ok F 95 0.75% - F B 5 £ 5 1.94%
T L4 ER T30 5 7,700mgkgt e ¥ ob o 4 s T AT R BT o AR
EE RN SRS 4 R R N FE Y JENEE: A

Mot AR R M £ A BRI AT R E AR E W32 &
FAEUREBE G EES  RASHMEBL CHET CLJBFE TR
WA ARL > PRV AMBE 17861 mg kg i 4B4EF & 17154 mg

4 483 i 1,458.1mg kg 7 2 # 4k 126.3mg kgl s A4k ik 73.9 mg kg™ < 4F
FAI 2 FARBERANEAFREUARBE PR A SABRBE B
ﬁiﬂﬁ\jﬁﬁﬁ\?iﬁﬁiﬁ%@’ﬁﬁQW%ﬁﬁﬁﬁémamkw;
BEF 8 25421m9 kg™ i § #4 & 723.4mg kg T 24 fi 1319 mg kg s A
fi?, 247 mgkgle ¥ GRS AR By AET P E Y AT £ BB LR
B BT PR ZFBIESER I

“!%\
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ERE MAEAE R BRI GE BTt

231332 MAREFAN

b 4738 P & Eid
43 pH & 7.9 7.78
7R (pScm™) 247 223
Fefz A A # 1 w2
5 ok & (%) 4.56 0.75
1 7 (%) 4.74 1.94
Basm L 69 28
(cmol kg™)
£ 4£5ER (mgkgh) 5,827 7,700

AREIRMEL B

1800 - 1768 1715

mg kg
—_ = = =
o0 [an T =
<o [a] (] [a] o
o o O o O
| | | | |

14358
600 -
400 -
200 - 74
0 [ |

'5’“1‘”?? REREA R AR A LR FiLAE 7% Y Bk
WM3l4r e & BELENE



% E Q‘D%/\u o

FRIBMESFREAE
5000
4500 - 4205

4000 -
3500 -
3000 2542
2500 *+
2000 -
1500
1000 723
500 132 . 2
U I

TR/E HRBBE RESALE FHHRE % E
W324r2RE & BERIUL

mg kg

T

32 EART2HERHRSN %

B P PR B PR

WART ) PRk R IR 2
FRELL TR (R ES ) 2P
EHARIEY CFRAFTEER- REF2EFHK P RFT YT &
:‘%%7}§4“ ERES ﬁ"r’/ﬂj‘i“ljﬁg—»#‘} 4 E§20~29cmo 4Fis 4 3 21K
P EQ(T7Tem (cB 352 36); ¥ = AT LI E2 2K 4 £ G 35~46cm o 4
4
L 4

2~ 8073 2 £(4cH 33 % 3.4)
PP A B 5-6 Tk KT F 40E

A2 XA ERLIER WA E99cm (4o 3.7 2 38); ¥ ikpEsLS
W2 3k A L% 50~55 cm o M PEPE - BRI K TS AR T R
BoFAL I M2 AN EFNPAPE > RRRIEFENY 10 cm (4B 3.9 2
310) % T FPFAL AL A2 1 X 4 R T0Cemo4ri5 2 2 2 22 ERLE

B W4 K 12~15ecm 0 % 2 AT L A2 2 K4 580 em 4iF 4 2 K
223K AEPpaEat1bome®s 2 A4 £ o454 3E2Z 1K 4 K 5 100em o
A2 KA EH20em B4 £ A5k E 311 2 B 3.12 -
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W 312 462 Y ~k3 £ HA)

A T2 £ EED A 2 A R AR A A 0 2 A S
JEY SEE A R ad At B 20 A F 0 g3 e R
AV EZHALERES P KA K o EEFS R E 2
ﬁ&%i#i}é%ﬁﬁjw’@ﬂﬁaﬁﬁﬁ%%@%ﬁ%ﬁ%mﬁg H i
SR AFZ SR R LUEBTIRGEFL > FREAERES 2 R ERIGL
A&ﬁpﬂofﬂ’W%ﬁﬁi4§ﬁiﬁﬁﬁiﬂk’éﬁ%i§ﬁﬁ.4%’
mAFS 4 iﬁ ]R' 1.94% > duip|~ A3 ‘}i{ﬁif;%’&ﬁ”}ﬁ'ﬂ—l“ °

, g
g

AR ARTIE LT BT LI EF R CHA R TS LIEERT
#ad 5827 mg kg’ % 5,640 mg kg v 4 $3¢ H32% - A R T (SEFL L EZ

FTERMRAUL > AT LR H 313455 43 BET T EE S
mﬁnﬁﬁ-ﬂ FRPE T RAELEE AL FEA Y LB T 2,160 mg

ol B 1,632mg kgt F i 1,199 mg kgt T 2 ik 281 mg kg A
'%Mg 231 mg kg™ -
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/—/—-—Ai;;
= St Q‘D%/\u uFFH

44 32 3 (TS sk B T30 187 mg kg E AR Tk R T 0
438mgkgty EF A sk R T8 77mgkgt s 4R e b o B B S
WA KL S R ER[20] 0 d s R 2 2 ER AR SR &
EiEoE &Rt o

B EARPABDLEE 2P RBRLF-IHEIRT T RAF - I
BT FFHELEERF A IR 2P PHRAYSORI L FLAFTRLER- it
SIS S O R O T £ % . B e S SR S S A A S
%40 cm » L“ﬂi;#@ - HREA TS T AR T R R AT
¥z 242 EX55cm; ek L2 22 E9T70 cm;s BT R4S
AAIEZIFLIEH80 M ¥ LG IE2ZE XA E90cm E X
ANFEGF L O EFLIEZ IR AEO0OM BE - AR T I TR
R RT ARSI RTE L ERESAIRFR AR
%&iﬁéﬂwﬂmmﬂﬁHMﬂmMQ’éfqﬂ&%hwuﬁaiﬁm#
e hik B T 0K 222 mg kg o ENejeaiik B T35 45mg kgt o 5
Johsik B T30 46 mg kgl o 4R TE B o BRI 2R E PR E 4
BT FILNT ALY 1 35%4T kR -

STRIEF—HARFTELRRERNE
2500 -
2160

2000 F

1500 F

'I"I

1199

mg

1000 |

500 28] .

, H

AR sAMBE MERLE FHME 2 AR
W33 4341 8¥-HiEIRTE L& HERIE
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& PR RE B e S A AR 1R B R E @ S 5 4 3%

dEERIFSLAERES Fli o FRIFF 2L ri*l,xij A @ AR 3
%“‘1‘143_%’”‘@51']#44*5“ B NE A AT 0 DI ??«L:‘iﬁ;
REGEAETARF AL 2R R £h¥ﬁ4+IHW‘ﬁi€*’ﬁ$ﬁi

A

FAEFA o THREL S FRA PR S 60-75 X 158 FH T s 1o

IR A 2B E AR R R BUASNERE A AT
_.%%T? ,@gﬁ "Ef‘?f'f‘w‘fﬁﬁ A}%qg—b%,&%%ij@’i’fﬁﬁﬂx’iiﬂé Eﬁé’iﬁﬁi’ﬁi
BIVHEA 0 0 RS EE S 2 R Y FF R S vk o

2 PRHL A RR

a¢4+mi£g§1waﬁ PR BRAAF D2 HE 2N IFARF
3 AP KA K2 é’aﬂunmv» Hiae A 0 FlM ARSI R 2PFR 17em
K%unﬁﬁﬁﬁ°ﬁiﬁ?<*%ﬁ$aﬁﬁ&ﬂ’*ﬁﬁ%ﬁ172?%%
£P (B 3142 315 W 2 R HAGE6HREA T4 £ HTL %
FEABFTEER- REFT2PLEHR 4 EHBIT 5 - ﬁf‘*ﬁﬁ‘pﬁ44t§—1i F
AE7T9300m ppEPE - BRI K TR AR T N SUEE > TR E
2244 E 7 510~14cm (4B 3.16 2 B 3.17); % = ¥ pPF4s5 4 4 2\¢1‘ 4
E£XH50cmo4F 42 24 EREER T4 EH6em(4e-@ 3.18 2 3.19);
ST FREAF LI EZ IR A ENTOCM FF L 2 18 2 R AP
BE o Rt 520em (4o 3.20 2 321) 0 ¥ T FPEASS A A2 LK 4 £ 9 90
CM o 4F 5L 332 3284 LR LS8R RAREIFY20cm > % = FpF4s5 2 4 3

22344 EH10cm 4F5 2 2 2 318 4 ERlaFi 20eme 2 3 N iFand £ o
s A2 2K A ES120cm o dv s A 2 3 F 4 £ i 20cm H 4 £

FA5kE T 2B 3.22 2 B 3.23 ¢

AT 2R % cEERFRIRFER QHEAAT LRI HE
B T ¥ad 5827 mgkg'ts T 4,420 mg kgt s 2 B 2% B RER L 24
AT EHNE %%ﬁﬁéxw@* Z2HEWHE L5 0 A KT AN Fu
Ek«%@mﬁﬁ’wrﬁifbmuﬁ% BEF s o & 244N W2 3 F
fE4 130 e gk B T35 774 mg kg™ o 3R jodik B T 395 76 mg kg™
F OSSRk R L5 124 mg kg RN qTE B o d T A2 2 2o
T4 B8R miEorarigd £+
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W 323 ~28H#IES NF2 LT

33 R EHELGEE DRI Rh S5

AR IURIZEE R AR T P A A S e EH R
Z IR RRERZP AR G L IEZFFLIES BRB TS
B3 HEOFLIAL > AR L A ER R TRFE £ B EILR% TR
BELATE R pHERT o ¥ - I e e A RS gt R e
PR EZEEBERASITTEBEREEE AR c o HFE M EE R
PR EFRPA2ZFLIEAEL S FEI R EEFLAYT R
< @3 4mm -~ 283 mm-~2mm ~ 0.149 mm ~ 0.053 mm ~ 0.025 mm % = f& ; ;&3¢
i 5 BRI S SR PR R RS Z RS R O BEF RS
BELEHFEZ ATV HZMG TERIARE I N THFEFE & By
fé c HEHEAALS P EHEL HART /%@w R ELEE R I R
ERGE i hE B2 /ITASF > B R BRRTLGAE  EREEA D
Pﬁf{fmﬁﬁm Ao

e
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=

B FTRR B 38 S A AR 1E R A BB ah i 544 T 1%
FoNFERRRE S

Sd G604 smicEF AR AR IEZ LI H BRI L 3284
330 AFBKRERLHFEES S LIE LA MmUY LEBER 0 9T 43.28%
e 0 2.83mm~2mm i 30.94% > &) B E 0.025mm 2T o0 5 0.287% - ¥
Podp a2 23 2mm~0.149mm S EF £ E > B S 4mm ozt oo Bt b A
0.053~0.025 mm 2 ¥ » 25 > 0.025 mm 11T it 3 o 3 WE Z E L 0 &S
A A mmo b E L 3.78% 0 N F AT AR] %#%*Aﬁ”‘ B Ak g o
44%Pi{147%,w,544igpwg*-ﬂf%>1726%7@vﬁiﬁthﬁ¢y
FOEBH AR c S ERES R 24N EBERTIR TR BT A
2mm b SRR AG PREALAR MG 2 <130 2~0.149 mm kA& G B RS
M4 s 4 2 G AP 2 AB% > 0.053~0.025 mm k& G BB —‘Ti’-:%f];; 9,155 mg
kgt B HER LB ABY c KANRFEA PRI R EEHERDTS
BER HBE > HB R F) L AR G E T AR M A G TS A

N EERAH AR LR £ ERRRALE AR KT TR 324
HRB2D B AT EERL T BEF PEFERS > RAL T L KR
A

B~ P RHEEE AL WA EREREBRALE 255 0 kA L HET
A S w fi % @ﬁm ) L_L4J_0053mm VIBAREF PR R BB 0 kA

232 &332 i HFEREL T

43 = < (mm) ¥ £(0) - ) (%) Jk & (mg kg™)
4 mm 12} 432.8 43.3 6,540
4 ~2.83 mm 108.9 10.9 6,436
2.83~2 mm 309.4 30.9 6,342
2 ~0.149 mm 79.1 7.9 7,027
0.149 ~0.053 mm 48.4 4.8 6,770
0.053 ~0.025 mm 12.8 1.3 5,551
0.025 mm 2 * 2.9 03 | -
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%33 AR EINFEREALS W

43 = < (mm) % £(0) - (%) k& (mg kg™?)
Amm 2} 241.55 24.15 5,394
4~2.83 mm 97.241 0.724 5,516
2.83~2 mm 49.939 4.99 5,955

2 ~0.149 mm 521.5 52.15 4,837
0.149 ~0.053 mm 94.724 9.772 5,784
0.053 ~0.025 mm 6.749 0.675 9,155

0.025 mm 2 ® - N —

ST R R S e R R
J000

mg kg

dmm it b 4mm

2. 83mm

B

B ERR
LE. 1 & §. 1
= AR TR
= A

LR 8-1

0. 149 mm  0.053mm

W 324 5354382 AL EBLELEUL
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& PR RE B e S A AR 1R B R E @ S 5 4 3%

8 5 i £ IR S0 R o e N Rk AR

S000 |
4000
- 30000
o = WO i
= LR 1 Y
- = SAL L 8
2000 | EE 4.
LR R
100
o |
dmmed b 4mm 2. £3mm 2mm 0. 0149mm  0.053mm
L

W35 74187 pPEE & BHERIE

RAFEAG LSRRI AR PR

Rypict G EF sy 2L ERPA G L8R 5 o B2 2.83
mm e 3k (R 2 3 B 71 53% > g it R 2 2 E(GER 5 6,436 mg
kg'~6,540 mg kg™ ¥ #-k A 4 b 0 ﬁ4%mm9’nﬁ%2mmuFﬂﬂﬁ’
i B 615 40%: FeAs R 0t R 2 2 E(R A 5 5,394 mg kg'~5,955 mg kg
DR AL TR S FR s AFT L AT N G S BIM4ST R 2 kT 2.83
MM b2 2R D AT A 2 R 2 mm L 2R o s et
AL LD 2RI GrE R R R AR MRS AR R e
AEER N S

v

BRE MR IR B S A MR R AR T i TR
o iT 65 E 15 ﬁ#;aﬁﬂlfﬁ%&w*I°%’%aLJ? t :
-

MERzZFAIBEFSEEL FaEd -
T2k L EARF R - AR EFRELEERFRRE  KRPIEESF S
Jﬁkﬁide&ﬁmkg%AJQ%mgm(@B%)éﬁﬂfﬂ-6%;&
544 R R T ¥ad 7,700 mg kgt 3 3,340 mg kg (B 3.27) 5 ik B % i 5 57% o



P R

e EEEART 2 %$%é%ﬁ$wﬂ%\ﬁ4iﬁﬁﬁﬁLMz,§%
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