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® 2498%

Az T EXNEE ERy ¥ 4 2 # (mg/kg, @ pHE A9))
X Ll
ik My | &4 | 1€ | cd Cu As Hg Pb | Ct6+ | Zn Ni | CN-
o7 E 12 450 75 12 600 15 900 300 5
87 & 1A 4 150 25 4 200 5 300 100 2
70% 71 2.8 105 17.5 2.8 140 3.5 210 70 1.4
o7 F 30 1,500 | 150 30 1,200 | 45 1,800 | 600 5
$Hr1= 24 10 500 50 10 400 15 600 200 2
70% 71%& 7 350 35 7 280 10.5 420 140 1.4
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¥ S A 5
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ORCR: R

AE - EXLE ERy # A 4 7 (mg/kg, @& pHE A9)
Z Ll
ik Wy | 44 | 7T cd Cu As Pb Zn
=71 & 12 450 75 600 900
oay|= 11X 4 150 25 200 100
70% 71 2.8 105 17.5 5 70
=71 & 30 1,500 150 140 600
PR 2K 10 500 50 35 200
70% 71 7 350 35 1,200 140
998.40
101.10 327.90 1095.4
137 By
692.70
23.94 96.50 43.95 309.80
815.20 1,053.20
473.60 108.30 633.80
2378 v
% HgAE
149 1 A, @, A5, BEE 2AgE Yol %, 3 9
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P B A AR A BRG] HARE Qlste] RaAle] W7]sA ekt
(2) E4XE %9

7hH 83 5443

@ FE3=F(Moisture content)

WA §71% v 1057110CeNA 147 A2AZ Thg dAAlE el
g AgF Astel §719
5] A1k 1057110C A27]4 447 A2AZ e dA7elE o

@ ¥ = (Density)
Cored 50 9+ E4S 105C A%

7] & 7
o ¥ o] AA@Th A4 F g nAke 47 SR ngRe] TS P A
=
=

B el MEgE epdth 714 100- 140009 0 % Aaeth Beke] 33
oA FF9 A% EFHEL 2 B YAUERT B g2 e FEEE B
o B4 FHE el Amelv HEF o] FrH5HA gacta weje] Fpe] woW F
Pt
21> QI BT

EX4 s T33(%) AE FH%)

ALE 16 40 125 o]s}

A E 1.5 43 12.5725

YE 1.4 47 257375

AGE 1.2 55 37.57950

A e 1.1 58 50 o] %

® f7]% ¥ ZF(Organic contenet)

EoF A7 H7E S Walkley-BlackH &2 A sl of&3 2ok 0.5mA o T 3A)
71 T3 A F 05gS 500ml A7} flaskell 3ok IN-KoCroO7-8 9 10meeb 213 34F 20m S =}
A= 7hek & A AE] £E50] Fa 30zt WA gt SR 200mE 7Fskar A Al €F(0.025M
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AA ARE FeSO42 F(md)
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g ¥ G4k 21meet AAF Tml

=]
RUN

= u
=2 0o

thA] 0.5M 2 AF 15me

Holz ¥

A
=

al

= u
=2 0o

=
=

A

ol A 241t AAAA EF

2

&

ko3
T

71

t}. A4 B8 Whatman No.402 &

o

0

AJr

—_
fife)

250m¢ Conical 8] # ol

25%
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F30gE A= Ho] 122 A= pHILL) 5

Omee} FFdsivnlavs ASFEd 06mE Y3 90795 CE FA8HH A hot plateol] A

60% sukatch Fal7t By AnE Aed A Bue F 2] 32 (045um)e] A F A&}l
o 2

o] 73t} oju] RS AAE AAFE 3 AlH T AH NS oA A o] &7 5M &
Ao g ofle] pHE 75:05% 43 & 100md &% Zef2=o] Ag3vh(o)u) pH7F 75+
059 WM& Yoy E3lE HS5E thA ). 23l & 9vmlE FH3tar o 7]ol 0.5%
O d7hupA =89 2 °

ntE W3 20%F A8 AHESke] pHE 2005 2 d3ke] ThAl 100

-3 5 % =5 = 2 A0 =gt s
JE S A A7) H A B gkeh A S Whatman No402 & of ¥ale] 100ml & F= 2}
o] xS 9E F WY dASFTFEZHEAE o8t F4s)
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® 2w &4

2

M&T; Standard Measurement
and Testing Program)<
o St}

O ©AI1S Acetic acidel <]
O @2+ sle]l=FAHonlo
O BA3E BAHF LT A
gog 238t v

Extraction Chemical Form

Chemical Extractant
Extracted

Extraction Conditions
Sequence

Shake for 1 hr at room temp. with

1st Exchangeable | 0.11 M CH3;COOH

continuous agitation
Shake for 5 hrs at room temp.

2nd Reducible 0.5 M NH,OH - HCI at pH 1.5

with continuous agitation
Shake for 6 hrs at 85C with

H0, (85° C) then 10 M

3rd Oxidisable

CH3COONH,4

occasional agitatio

Aqua regia solution
(HNO; : HCI = 1:3)

4th Residual

Digest in hot block at 80C for 1 hr

with occasional agitation

(3) A1 gax
b FFAE

O 294 S4A 4

3} 2 (Moisture content)

oy

Water Coment (%}




@ ¥ = (Density)

China

Demsity (gfcm3)

Bulk Density True Densty

=

<IE 2-6> AR tE e 9 IR (F)

@& §7]1&3% (Organic content)
EgA oA A4 75T 20%E v B4R HiF 213 2.29%, ¢1.9%)
I FAFSE 23S YERR QAT

Organic Matter

11.00%
5.00%

7.00%

Comtent (%)

5.00%

3.00%

|
|

China Farmiandiavg.)

<a¥ 2-7> WEA RS FUESH(ET)

@ YE=EA (Particle size analysis)

NdAGe] EFAEE A dAEHNA vluy n2A FESHI Ao, 75m o]te] E
ol 53%°]4S YEFAATE 2000 A (75mm) ©]8Fe] Edo] 30%E ES A EFA e 9
g Asle Vs Aom, AAA SR wg Eelste] fElvgel s S4A SR Thum o]l E
gsletx] & HAUEZ FElete] AHEsta vk
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o ey 1o ‘a
Hr o 5 5
S o
2 z Y
b i
= mﬁ g 1| o T
= uﬂw o A g I
* w7 39 1 ~ o %
i ° % ¢ ——>— I T
e - C @ f lo Nfo TN
7 Ak oA W o 7= N
£ In " i ) - -
”1“. ﬂﬁ dﬂ _0 2 ” |u w ﬁ:._ T e
| 5 G ~§g—I[_ &, E¢
5 §| o B T g P - B~
2 y m E; ﬂwﬂ 04 ] / m M BT o
] 2 ] 3 2 ) °
.W -~ =| o ™ el Z ] ..hr = 1_,m,|e 5 T
= \u\ = £ W O % : P ‘m_wl
3 Sy & % s w"h;ta L
s/ HE 23 i——lefo 22
3 g < o' 1 I r
@ / bl < <z S i —2=, = mw o+
= / Ko < Lt W & m ww A < e
\/ M_l -1 o ;_M (o] [N = 1;1_
& & 3" h =@y b
(& 1_,mE o { 1 m_% io 5
o ‘mv% =) Eo w = \V HT_ .A..:n a
EEEEEEER LS v X g / o T W
.nlv_ (=1} |~ =} W m [ e X m/_-m an Zf.o ‘q‘._
(350 W Briapn Ag dadiy Juaoiag 5
W o -y A._—..wv %.__mzu.—-_— J@ ) ml
Tl W s .
d —_—
e % 5 4 M
50 FLS 2
,@&@Em B T
R fo 1
(Ca-Y = < i - e
O &

3
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<E 2-3> YAAY FEFSE 2LdFE EAAN(TT)

. Soil Sample China Korea

fters | Unit 00 HB 3rd Level Standard Watning Level

As mg/kg 8.24 30 (P); 40 (D) 50

Cr mg/kg 909.14 400 (P); 300 (D) 15 (Cr6+ only)

Cu mg/kg 384.69 400 500

Cd mg/kg 2.11 1.0 10

Pb mg/kg 12.50 500 400

Ni mg/kg 63.92 200 200

Zn mg/kg 1,534.72 500 600

0@

A4 24

T EY £ F A5Cne 297155 9o 1,000 mg/kgell S1Hel= wl§- =& 42X o]
o aga AAA YR AF EAFHE ZUS o Steple] M &S 1.8%= vrow St
ep2(reducible form), Step3(oxidisable form), Step4(residual form)¥d Bl & Z<+== 20.8, 31.
2, 46.2%2 A2 ZF74eka QE Hed nelzc

T-2](Cu)+= Stepl(exchangeable form) ] & e} 7} ¢F 30% F=AstaL, Step2+ ¢F 50% = EA)
ot Step3t Stepd= 7712% = EA ko] Croluk Nioll Hlglo] Fdj4o s =3 Ao
2 o]Fojx gtk & 4 Ut}

FIEFE(CADY s+ 79 7I&X & 28 A3l ¥ 210mg/kgl 2 FA = ATt 7}
EH9 AT, Stepd7t 81% oS AA R Z 7Rk 7|1t AY 3 FHY dEE
Ho] AFHAL 7tsdol =& o= Atmd

YA (Ni)S Stepl & el ¢} Step29] Hej7F oF 19.8% ¢} 55.2% = 2}A| &1 Step3e}t Stepd= oF
129%6713%E 248k Aoz Yehydth YAL Stepd 2 FF BEXHUSS & 5
T2 (Cu)+= Steple] FE)7F oF 30% &=A43}aL, Step2(Fe-Mn oxides form)+= ¢F 50% %= <
A gk}, Step3e} Stepd= 7T712% %= EA]5Fe] Croly Niol] Hshe] A& o w2 <=3k A%
o= o]FofA Advtar & F Stk

ok (Zn)2 1,534.72mg/kge] 25 YEIY v =2 52 LAHASS & .
eple] H]&-0] 46.9%, Step22] H]&©] 50.9% % YEFY} 80% o] A st o]= ik}
Ao §AGEHE ESFS LAANAES 7150 553 Aow FAHEAG

zed Items of ChinaSample

Analy

| O 5tepl E5tep2 [H5tep3 H51epd |

<ad 2-10> d&FE N2 E =)




(W) 534k
oD 83 ZF(Moisture content)

TR AFERY AHAE EYY 27| FEEHS 2156%= YERY -
o Z] A
=18

25.00%

10.00%

&
]
s

Water Comtent {%a)
S
=

5.00%

GN

<ag 2-11> A E 2 FESE(E)

@ ¥ = (Density)

F5 A Bk AEE(XHH]F)S 2747g/cmPo® Y F A e £2(2.65g/cm?) BT thA 2
e Ve A, P S F)S 1.3%g/cmPo® A E QA Th 438 2polol X uk FaLE Sk
of Hlgle] HEA ¥ f7|Edy 22 EYY F9 & AAstE R0 2a 4 BWo] X3

o] 91& Ao Ay U}

GeumNeung Abandoned Mining Site

25

15

Density (gfem3)

0.5

Bulk Density True Density

<2g 2-12> gAAl R e 2 1Y e (

ro

=)
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@ F7]1 &% #(Organic content)

FH53A EGA RN =AY F7)ESHE 331%E v AFE Ao Hit 10.17% (3
ATA9: 839%, HAFTA A 11.95%, 3117, 2008) H b= dAA A vto} T Eokel Y]
= B

M= Tha =2 A& HEYAY. ol A ESYeE B8t o3 Pk dsoz <l
sto] Hotol w=E 3o o] FHEYS EA 9IS FAV] WEd A= FA5Ar
12.00%
10.00%
- B.00%
£
E sp0%
g
8 4 0%
2.00%
o GN Forestiand(awvg.)
<™ 2-13> AR F7)ETH(E)
@ Y= (Particle size analysis)

TP EPANRE $3 EGAES FAA A 4AUANA mad 127 E—Sﬁé}
o Sl9T. Thm ol3te] EFE 51% = Fe] 53%sh ZA Aolzk b4 ekgtort, 33m ol
shol L 43%2 TRl 3206 10%014 A JERTh A F e Eok &
Fo Bl ste] U Ao A4t Bol EAREE edvaE wx A AW /%

[e}
A, AAA s ¥ Bel mE Aom FAHEAM

Grain Size Distribution
100%
0%
20%
T0%
6%
50%
405
30%
20%
10%

Percent Finer by Weight (%)

10 I 01

=
(=]
=
[=]
[=]
=

Particle Size in Millimeter

<9 2-14> AR YHEE

/

E(gk)
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g E o] tdte] X-A A S AAS Ay 35 2] (Cw), F(Pb), o} (Zn) 9]
3} = Aol Adtsl g3l 2 AslgER EA5 1 985S O & YAt
(Ag,Cu)155b;5+1 Si0;
~ /
= HFeQ
i PbsOy :
-
é\ cus AsCuS;
i) 7no  FeAss
o
CaMg(CO
o sio, aMg(C01);
[
= \L $i0;
\J ' Ta ZrSi0s
|
%gbrﬁ b AMAET
II— ” | | i ﬁ‘ﬂ

|
20 40 50 60

2 Theta (degree)

<9 2-15> X-A 3|AdEY Ad(ska)

A2 TIARS PRIVHAR EGdTAAETE
wall ol ofs) AAE AT F2(Cd), 7H=+(Cu), F(Pb), o} (Zn)oll thste] T =
EL = Aoz yesta, 53] 7l=8(Cd), H(Pb), ok (Zn)e] 7
Folli= Ho 2074640 o/l M- =2 e GHE WEha A

Soil Sample China Korea
tems | it 00 HB 3rd Level Standard MTenUT Bt
Standard
As mg/kg - 30 (P); 40 (D) 25
Cu mg/kg 482.0 400 150
Cd mg/kg 46.04 1.0 4
Pb mg/kg 13,224.4 500 200
Zn mg/kg 5,602.7 500 300
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(th) 00A1 & A&
O 44 54 Ad

D 83 ZF(Moisture content)

Eope] 7] FEFFE BT 598%E Uehton, AFEE fA1E A

tent (%)

§
s
g
5
=
=
3
5
=
% .
23
3
!
0
! 2 3 4 5 6 ¥ 8
Site

@ ¥ = (Density)

tyle/m?)

Bull D

= 145
]
14
135
13
1 2 3 4 5 3 7
site

<19 2-17> 00AH A EA g UE
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@ 7] 23 % (Organic content)

1 2 3 s

<18 2-18> 00AE A E

40

35

Content (%)
5 t = -] -5

n

Site

@& Y=+ (Particle size analysis)

Site

- RSl n o =4 oa

b

("

(=]

=
(=]

(%]
(=]

&

e
H1
Hr
H

40 50

60

Percent Finer by weight (%)

BImm 0|4 ®W2-0.075mm  B0.075mm 0|5t

<18 2-19> 00AE A E
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Intensity(counts/s)

Intensity(counts’s)

Intensity(counts/s)

i3
A
r>~
to
)
He
1%
o
>
>,
&

1400 :
e = 2mm Q Q : quartz (810,)
7 A : albite (NaAlSi,0,)
1000
800
600 —
400 —
200 N Q 2 Q
7 A Qs Q Q
oL Mb s ] Q% 9 } oo § 0§
5 10 15 20 25 30 33 40 45 50 55 60 65 70
2 Theta(Cu-K Alpha)
800
2-0.075mm Q L : labradorite (CaAl,8i0,)
600 — Q : quartz (Si02)
i A : albite (NaAlISi308),0,)
400
200
Q Q
A T
5 10 15 20 25 30 35 40 45 50 55 60 65 70
2 Theta(Cu-K Alpha)
500 .
< 0.075mm Q Q : quartz (Si0,)
400 A : albite (NaAlSi,O,)
300 H
200
Q
100 A Q Q
B o
0 . . . . : hifam sl ey L arvenp it e
50

5 10 15 20 25 30 35 40 45 55 60 65 70
2 Theta(Cu-K Alpha)

<I1¥ 2—-20> 00A|# A EA| 52 XRDEA A
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298 Aoz YEya, 53 =R (CA), 7
[e)
o

=2 0 AHE YEha i

@49 - mg/kg
133 233 £X 3T HAF HXA

1 2 3 4 5 6 7 8

H| 4~ 238.28 44.00 208.48 43.95 156.85 108.30 4,114.39 87.27

I=F 190.71 24.43 195.19 23.94 323.24 102.89 3,825.41 48.60

T4 998.40 101.10 692.70 96.50 815.20 473.60 13,118.1 213.10

k=l 2,913.00 | 327.90 2,312.70 309.80 1,053.20 | 683.80 17,462.8 | 762.40

oA 22,831.0 | 1,0954 | 2,2370.1 | 2,256.9 5,896.9 4509.1 | 49,001.7 | 1,351.7

@ Z2FEH 4
AdF B4e S8 T5% 33, ofd, 7h=H, el WAVIEs 2dets @ A
o

A
-1 =
AAste] = (>2mm, 270.075mm, <0.075mm)=E Fa4y Eoke] A S xAbst

2.0.075mm <0.075mm | u

T
ki
8
T
iiii
4
T
Fiiii

% of sach fraction
2

% of each Iracticn

% of pach fraction
2

E
L)
£

Enements Enarnenis Elemanis

Limit %

467 1398 009 467 0.00 162 1502 755 042 1502 000 1EHA 171 7.02 025 1390 000

266 1094 008 266 000 2CHH 637 730 039 637 604 2CH4 059 528 012 476 1995
3CHAH 6077 2661 8825 60.77 0.00 3CHH 53,72 41.00 8537 53.72 4.16 304 694 3965 56.88 56.53 11.39
4%t 1215 2255 10.73 12.15 84.49 45H 1062 2556 524 1062 1855 45H4 133 2359 1085 10.84 2380
SCHA 1975 2593 0.85 19.75 15.54 SCtA| 14.26 1859 858 14.26 71.24 SCHAH| 89.43 2446 31.90 13.97 44.87

<Y 2-21> 00AH A =543 E%o Agdy

_35_



. A5 A¥E
(1) B5Ad 2y

(7}) Bench-scale HHZE

© AREFA?
10mm o]&te] Al lkgel & 1LE #H7bsha, 2 500g% 22 0180mm AHEEL S o] &
sto] 3144 % 30rpm e = 20427t 3l 2 (pulping) & A A ¥ 2, 0.075, 0.038mm FFA & ] -&
sho] B AU 18 thg, BEE W9 27e) Ao gste] FEEAS A5
of Yr vjae] odEEE AUt <1¥ 222> AREFADY AAG £AE Y
ERfaL oot
Soil Sample (- 10 mm)
I
Pulping = o

and w.]nhmg e . a

Classification

(Wet Siuving

«2 mm 2/0.075 mm 0aTs :|:35 mim -0.038 mm

<719 2—-22> Separation sequence for the preparation of experiment

EGdAe] 1We) 285t o w2 Ao I A el (Tessier et al. (1979)& A8}l
Q= vl a8t Ee] 2EE ete] EURH(H)E AN AFETADNA Bew 2/
Fo o r EEA) tiv) 2589 && Hheta, A dkgS ¥ 9180mm

o] &35t I AEHE 1orpmoZ A Tt THEHE AAISHA L Algtel wf

< e el WE 2 weE S5

ht

<3f 2-6> Experimental conditions for attrition grinding test

Filling Media Grinding speed Filling Amount of Slurry Operating Time

4kg 15rpm Mill volume 5% 2720min

@ ETILRAALY
FHEY Ay BEdEegd tAl A B Hrbsle] F#ge HEE 12%0l
3, IN NaOH$®} IN HCIS AFgE3le] pH7 & A3 o E4A9 SAl A 717} 9]
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H 3} A] 7] 3 Al
ZsHY g i TEE SA9Y
A71= =l

-10mm Soil 1kg ‘

Serubing (Re-PUpIG) | & 4130 piog Wi add water 11, 2omin <

X

Classification

|

-
=

!

2/0 07 5mm 0.075/0.038m -0.038mm Slurry
‘ Ex ¢ 180-PotMill, Tron ball Bka. water 500mL

| Grinding test

| Time of grinding: 5min, 10min, 15min, 20min |
— Pre- check - -0.075mm changing ratio

¥
| Conditioning ‘

Using Flotation test mashine
Mixing slurry . add conditioning agents

Slurry : about 1L
+pH-Conditioner(1min) : H2504 or NaOH

+ Corector(2min) : PAX, DAA, efc - -
+Frother(1min) : Pine-Cil or DowFroth

| Flotati‘c:n test ‘

C1({0-5min) Tailina(-5mm ‘ Filtration (Paper) |
C2(5-10min)
C3(10-20min) |
Fr,'}th ‘ Classification ‘ Waste cakel(- Waste water
: [
; v v
: RT(+75um) RT{-75um)
As analysis | esting-factor

<18 2-23> Ad A
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& HAA o

A REAES s R EL QARG EFAHEAIE)] &%
ztol g AAl st Fo] FoeIth LHARY ESY % Aols FAsty] 8] AFEFH
= A7HAE 559 A 2F(flotation reagent)2Fal 3t AFE-E-A o wlel A E5A], 7] E

=]

uled
0_>C, 4
M

A, 2AAZ T 5 Ak 25 A (collector) = FFAIZ S FE)Y xde FA st
RS AFAASE HSIAA T FAS §oldtA o= AWM E Helw, 7] ZA (fr
other)% %94 EAFES ASA A v AE 72 BAAS golatA B W oo} 7|E o ¢HA

71 Hlo]2A AR AE dA = T3 A A (modifier)= FFAHS 33

7] 918t 2718 FAst= Aoz bAoA Al (depressant), 43 Al (activator), p
H E"éxﬂ( regulation agent), v‘f—’t}x](dlspersant) SOz MES 4 Atk

Aol AR E = A2 EFAIRA F3tER S48t S5 A f18kd
of dwkrH o2 ALgE = A < (xanthate) Al 2 o] Z7A110,11) 7F2-dl, 2
(potassium amyl xanthate; PAX, CsH;;OCS2K, Hong Yuan Industry & Trad
AHEEFATE EgE AbstE JEHE EAstE SaSs A7) fsiAeE A
EHS NAAN O EZA ﬂﬂ% e 2 WAl A 22 X7A(PAX)Y 485
= otk ol FEHASES SEEEsE FHE NEATE 20A(ZA
E F(sodium sulfide; Na»S, Sigma-Aldrich)12,13)2 AF-83} o) s, 7| A4 =2
A Al BFFAd 2 AE5+= DF-250 (DowFroth-250; CH3(OCsHg)40H, A

merican Cyanamld)g AL-&-3F %)

32

H ol

G
A&r_t

0.\1 fll
4o o
Ho

Ol
5l

O

O
o
Qo
=
- =
< o
o
kel

0.

gy
2

3}

M= oy @
o ol
i‘i %0,
£ b

(>
8

oMl & AALE AL
Mol AAEEE ool Ag

o

1838kl Alta .

AAEE (%) = (

X100)

ol 7ol C, F= 47 ¥E(Concentrate) ¥ 2 9 E % (Feed) 2] T #Hw&(%)S YERNH, c,
FEYS vi % (mg/kg)E YERT

(W) Pilot-scale Hl &
T o2 Ry dgd AR Au HAs Aol g5 E o] %, Pilot-scale A
ol =l

10
>,
>
ol
&

o 71 va(As) dd=m o] Ao @ael Mae | AelA By SR dH s A
ool A FgLWs 58 Ay g gt oled, g 5 AATA] e A7} o]o

Aof & Aol

O AL
O HINGESF
- AWHAAAS T FF 00 A7 ET T (Lab test A= FY)
- 249&4d :Cr,Cd, Zn 5 E‘r%k?i T LT suH L9e84d £



O AdxA

- Lab test 23 & nlgro =z 2 T3

& O
- Pilot plant 3G ZA|oA ARE AMHASI ¥ &5 H7}

- 4Y % F, Froth 2 Tailing 5% %% 34 2 AAR
i 232
{ Ed =4 | > { EQS Al dt | 9 {(me 0 &t Elgcf Hal)

e}
=
5| AojEE
“ | (75um oJs} £ Ha))
E

e p OkI= 71 H}
[ HIEY \‘é L FaMdE |<‘ {(Eﬂﬂfﬁl,zﬁxﬂ)

(Tailing)
y v !
@ EYHASE = (@ Froth H[AZE =74 @ ES HAEE £F
<29 2-24> Pilot-scale LAEY A2 FH 5
@ AF}HH L HAVIE v+
<3 2-7> Pilot scale 2&d=7
T ¥ g 5 I s |
Hopper e E 20kg/h
Mill &= 0.04m’
AL 10 rpm
R Eair o] 27 lem
7h R B A 254
3] Al zE 5min
pH 4.0
A 2 10min
7ha EF FA N 3
Al 7 F(HE7| A7) 0.4cc/min(95.04/m)
7] A DowFroth(250ml/ton)
Z7AA NasS (2,000g/ton)
ZAA PAX (2,000g/ton)




<19 2-25> Pilot-scale A&

(2) AsAE 249
(7}) Bench-scale HZE Z3}(00 A7 =FFF, $)

MY

e
5

. W 7t
0.075-0.038mm, <0.038mm¢] PlAEZ 2 £ 2 ztd B 5 )y B %o A
e 294 Adolstrle s, <0.075mme] ko] 51-54% A:=E AA el slvk
eb AIZE B & mE ZaitES] A Wst

theol <2-26>2 Wzl whe JEWEE vtk V1S Agreh & g Ak B
HEHEmolm B2 Fo] 7 dofwkth o= XRD &4 : 2l
kel 2ol v E7F olatA o=
g Wilwork index) HUth= 2 F3 &
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2-0.075mm

a5 min/f 10rpm
0.075-0.03Bmm

0% 10% 20% 30% a0% S50%

m5min/S S5rpm

B 25 min/ 10rpm

Rock name Si0; Sg?:sll?; (B‘(Zi Q) a(.:‘t;llllstlslr Los A f?ayg?:errl:fa Abreasssiven
—tion

Amphibolite 25746 15724 30071,600
Basalt 20750 277731 10720 20744 8721 11732 50072,300
Diabase 45795 26731 14722 18744 734 11721 45071,700
Diorite 55770 26729 10722 20736 14730 13724 40071,700
Dolomite 0710 26730 6712 30756 15755 20738 207450
Gabbro 40795 2.773.0 8722 27734 14730 15719 80071,700
Gneiss 55775 2672.8 11718 30767 15728 12742 60071,600
Granit 65775 26728 10720 28790 17735 17741 90071,900
Gravel 30755 15730 30072,500
Limestone 0730 24728 6715 30762 30745 28744 07500
Rhyolite 2673.0 15756 8731 70071,900
Sandstone 25727 8716 32760 15755 20735 30072,200
Quartzite 90799 25727 9717 22765 17730 14740 1,40072,400
© #ANES 940 B2 FE W

RURT T WA EE RRARTAR AAS nests] el B 74 97
TR AWERI FEWEE A gk (17 2271004 mi= vhsh Lol Az E R4S
w8 wakgel w RS BANROIN 7 BF%e) wEusts 24 ehskeh thAl el7]slA
FEE R BRI Fuolwk EAshe Aol ohe Axburel = EAIHI}L Art
= A Qud oY@ AE ANl S PBAe EFOE YKo EFUAE 2G4
2 FEgRts EFGEC] BetollA @S ol 8" EdolAU, e AN AVIE
Eoeta = Aol gt & 5 vk o] A9 HA AV dFe o



ol
i)
zel
o
B

B

‘_Il.yl
fu
|
.
file)

—

) _AU
junt
K

=
=

G o7 Fotyu o]

s

A

EgH &

| FErt

ESE

£ge

SES

S =7

B

=

[ ]

0

1

d

=}

-

T T T T T
a = @ 2 - a8
— -
(vp)aBe)maniag

Cr Cu Ni

Initial

/10rpm)

& W3H25%

ki3
=]

A TEE X
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(4) Pilot-scale HZE

Bench-scaled| /] dojx HAx7Aoz2 3 QAEY U8k Pilot-scale HHAEE 78
itk we Aol Wet et Al ghEv Hw A%Ed 2L FAS v A4
Qo U@ HxEst ADP dgolgont, Fae AA/ANA BA 5ol AR stol
T LHESS U Higle xpHo] wAlste] oAl A FatA] skl
g, AR 99Ed 22Uy AE AgAE Nnd 4R A4S 2 5
A AT

100
£ a0
E
% a0
E
E 20
e cd cr Ph zn Ni
<19 2-32> T35 AEE AA a&st, Add FAAd
<E 229> v AARE
As Product Weight (%) | Concentration (mg/kg) Removal Efficiency (%)
1 Froth 32.87 43.6 56.15304916
Cleaned 67.13 16.67 =
Total 100 25.521891 -
2 Froth 32.87 42.26 55.30903088
Cleaned 67.13 16.72 =
Total 100 25.114998 -
3 Froth 32.87 40.66 54.38285829
Cleaned 67.13 16.7 =
Total 100 24.575652 -
4 Froth 32.87 4767 58.17700627
Cleaned 67.13 16.78 =
Total 100 26.933543 -
5 Froth 32.87 40.52 54.50611263
Cleaned 67.13 16.56 =
Total 100 24.435652 -
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<E 2-10> JI=F AAZE

Cd Product Weight (%) Concentration (mg/kg) Removal Efficiency (%)
1 Froth 32.87 34.64 89.02966061
Cleaned 67.13 2.09 =
Total 100 12.789185 -
2 Froth 32.87 32.38 80.13623446
Cleaned 67.13 3.93 =
Total 100 13.281515 -
3 Froth 32.87 32.88 78.88247823
Cleaned 67.13 431 =
Total 100 13.700959 -
4 Froth 32.87 34.33 85.94039335
Cleaned 67.13 2.75 =
Total 100 13.130346 -
5 Froth 32.87 34.32 84.5532131
Cleaned 67.13 3.07 -
Total 100 13.341875 -

< 2-11> A7 AAZE

Cr Product Weight (%) Concentration (mg/kg) Removal Efficiency (%)
1 Froth 32.87 1046.6 58.32975276
Cleaned 67.13 366.1 =
Total 100 589.78035 -
2 Froth 32.87 1012.2 55.30118598
Cleaned 67.13 400.6 =
Total 100 601.63292 -
3 Froth 32.87 1082.1 58.86227328
Cleaned 67.13 370.3 =
Total 100 604.26866 -
4 Froth 32.87 1014.3 55.02736775
Cleaned 67.13 405.9 =
Total 100 605.88108 -
5 Froth 32.87 1060.4 56.53412473
Cleaned 67.13 399.2 =
Total 100 616.53644 -
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<E 2-12> ¢ AARE

Pb Product Weight (%) Concentration (mg/kg) Removal Efficiency (%)
1 Froth 32.87 92.7 59.73168808
Cleaned 67.13 30.6 =
Total 100 51.01227 -
2 Froth 32.87 91.1 58.53390451
Cleaned 67.13 31.6 =
Total 100 51.15765 -
3 Froth 32.87 90.2 54.21411518
Cleaned 67.13 37.3 =
Total 100 54.68823 -
4 Froth 32.87 86.5 47.08433666
Cleaned 67.13 476 =
Total 100 60.38643 -
5 Froth 32.87 87.8 51.55352643
Cleaned 67.13 40.4 -
Total 100 55.98038 -

<E 2-13> ofd AANEE

Zn Product Weight (%) Concentration (mg/kg) Removal Efficiency (%)

1 Froth 32.87 3050.35 62.4116418
Cleaned 67.13 399.54 =

Total 100 1606.511247 -

2 Froth 32.87 2927.28 61.36808667
Cleaned 67.13 902.3 =

Total 100 1567.910926 -

3 Froth 32.87 2856.3 61.07733924
Cleaned 67.13 891.27 =

Total 100 1537.175361 -

4 Froth 32.87 2819.46 58.43753439
Cleaned 67.13 931.88 =

Total 100 1585.892546 -

5 Froth 32.87 2993.79 62.26955541
Cleaned 67.13 388.22 -

Total 100 1580.320859 -
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<E 2-14> YA AARE

Ni Product Weight (%) Concentration (mg/kg) Removal Efficiency (%)
1 Froth 32.87 148.8 56.58571643
Cleaned 67.13 55.9 =
Total 100 86.43623 -
2 Froth 32.87 146 54.6596067
Cleaned 67.13 59.3 =
Total 100 87.79829 -
3 Froth 32.87 145.8 53.24054432
Cleaned 67.13 62.7 =
Total 100 90.01497 -
4 Froth 32.87 150.5 56.00032014
Cleaned 67.13 579 =
Total 100 88.33762 -
5 Froth 32.87 146.9 52.53019102
Cleaned 67.13 65 -
Total 100 91.92053 -

=W TEE LAEde Ais A muEd % FaAdEe 48 vhede HEST
dFeAde 487 AEs “A=FEAdTAt Tled TN AR 248 A ¥
ik At oblleh 22 dAm st
« AR Ax
- FESH 54 24
- ww R 2 A9
- AR Ad
- A 84
AR FAE R E A A Ve d e 18 B skl

O #EEHH 24

@ A= Ax
T LAEYY Ta5F AAE A&l g ESs AAsI 322 -EAL S A st
At AlTE EGS goditdA AFAE EGoz Ao Aol A4S vERUH, o
Fol S-S Ttk gk E Ao AT W= v EZLE ESGS Yo R &)
i 1% ¥ 6 mesh(3.35 mm) A& o] &3t EYGS



Ho

A A& (- 3.35 mm)

(+3.35 mm)

= 1A

35kg o

- =
- O

gl

¥ A3} 3.35mm ©]

shgTh < 2-34>+=

FAEE A%

A& (ZF 6470)

=
=

Riffle Splitter

_50_



<
ap
Tor

2-15>¢} 715”3}‘

hyA
ar

o <

1

3
, 1L &

.6D

2-15> &

<3

o) —
O | ™
=} g
O |8

8
S| S

—
o | B

0
v
— —~
3| g
Q| g
g =
| S
> g
o | 5
ac| Q

& XA fdRA

—_
o)

334

°]-&

=
=

Diffractometer/X’ Pert PRO(Netherlands Phillipsjil:)

A=A, &, A, dotdy e

@_ﬁ

Ton

<8 2-35>"<ag 2-37>31 7t}

- QI 30|430ul|) faleipawsaiul auPoaoy SEVW ATV mﬂ__.fn_‘M o) Zend
F-Q1] S101YI0UI D 3JEIpa W S| BUI20I01Y (MO| ~tn:J bn B
maj zuend -
m in
FPRIDSWIAJUL BUIOIIY B
- Q[ BG4I 00D [EIBIPA LLEIUL U300 (MO Z1IENT) B
B QI aJ0y30ul) i
Mo TEND i
b= GLL @102 0UN D (181 PaIaiul U 3oud i (DY NLINT n:_:ZEQ%c_w B
. sitipowiaiu] suia0n i o) Zeny
- ql] 210Y20UI|T [IBIPIWIFINI BUNI0IW BHVNLINT B4y o Fuenty
] B)EIPEWIEIUL A0 ‘DY \WLINT adndydosapis \w
5
“Baeipawiaul m_m_u.x_?_‘.m,_._x%/_zw:mEg&hgmn‘mww?_nk&ﬁv I m
B @
& [=
p-qit asojy2 EUfH TadEN TR URT ST SR R B
= w
p-qll aropyroud 'Sy WLNT aiydoapis .n-» | =
FIRIPAWIEIU| BUIOINP ) | o
&
e S -
BIBIPBWIRINT AUI01) | BSEPOYHO .Mv 3 .:w
P, | =
-0l 310142013 IDHANLIVE Wi Ayd o3 pis < |
| S1EIDEWIRI BUIPCLI i
i : S1El > |
ST EAFINECTITIE IO UE TIPS LS
. EIPEULFIU FUI0NA ‘@sEDOYN O [
p-Q 310[YI0Ul[D BIEIPAUISIU L
B1BIPS W IEIL |
B1BIpa Ul Il aulI oIl 259:_:
p-OI1 0|4 0UD [FSEROYLI0 (MO ZHEND  —— .n\fa.u B
DY\WLINT au|Aydosaprs i — &
pEIpaWIaU U I0u3lp [
| =
=
OYNWLILE #fydaszpis \u,w i
. # ]
12 p-qi1 drojynuy]y = L
=1
= J R
[ v
I I
= o o
= =]
=] =}
o uw
=1

Peak List

Sit

2

Quartz low; 02

J(OHF)

rophyllite‘i\ﬁM\RGj K.99 ( Fel.92 Al1.08 ) ( Al1.05 Si2.71 010

Sider

T oo

020.24) (0

AlL.68
L]

§ Fe0.6 ( 51632

EFEA B

<7¥ 2-35> XRD pattern -

_51_



6000 7770738

4000 — {

2000 _\\M/F'\ }| ‘ | “ ! \I

ﬂ | | | |
N"‘W’U M lJI. il | \
L"WWMMWW w WI* WY 'W\Mww \AM o, -""'\’lw):-’h'w"wm o S JL‘\._.‘.*“-W‘-MJ" 3

Peak List

Muscovite-VTM\RG sy K AI2 Si3 Al 010 (0 B 12 I

Ca(TiD)(Sioa

T

1

[
J((SI3AIYOIG)(OH)203

<19 2-36> XRD pattern - Sulfide Flotation %f4t&

Z170737

4000 —

|
| f. l‘

2000 —] \"mi‘ | |
X i
wawwm.w-- Mf\_ 7. NPy

|
‘ | A
dwﬁ” k‘““\fv‘ww I‘WW'\*’W‘M\JW\*WLMMWMMH

Position [°28] (Copper (Cu))

Peak List

Anglesite; 04 Pbl 51 | ’ o

Biotite 6A; HL|AIL F1 K1 Mgd 011 Si3

Chabazite (Ca-e*chsng—:c:" hydrated); A13.0 Ca2.02 024 5i8.1

<Z¥ 2-37> XRD pattern - Sulfization Flotation 52t

_52_
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Ed Ul 55 AA] A% FHaE APE $AFo0FE Za Agte] ©E dTFS
watF ok FAHL <™ 240> Ak ojw] 3 Az 28, 5%, 104, 157 0.E R3S
?i o, RHAE Aefe E4A| PAX(Potassium Amyl Xanthate) 200g/t, 71EA| MIBC
40g/ts A7VstATh <9 241> FFAE A3 Aotk &4 Azto] FUMEEE F,

BAYES Hsold S RS AALS /e AES FAT & At
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Y
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13 2-40> A8 A IAE(YEY 9D
80.0
-o-Cd —=-Cu Pb —Zn
= 60.0
=
o
c
4
(=)
& 400
XN}
©
>
o
£ 200
oc
0 5 10 15 20

Grinding Time(min)

<19 241> A A9 A(UdEe )
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©@ PAX H7tZFo 9F

A7) “RAYdEe] gy A3 FA A, Xanthate F7FEol W FHAE v A
T8 EH Y= 168 (Py 38um) o= LAt <2y 2-42>= FaAd A A
2A FEEY AAELS Z HSE HolX &gUdrt. PAXVF thE Xanthate, & £°] PEX,
SIPX, SIBX &, Bt} 2= 23885 deplal, H7rErs ekl Rt 2] 594 F
PFARE F7E AAEL] Apol7t A% Lk HoA A5 Ul stgE9] FaFo] 4] &

Tl dds A

80.0
--Cd -=Cu Pb —Zn

60.0 -

20.0 -

Removal Efficiencu(%)

300 600 900 1200

<19 242> FHAE AP AI(UE] I9F)

@ Na,SH7t g 9%

Sulfide F-fFAdelA TH5& AA7E SES] o] FAAA 3ol wel <1§ 2-43>33 3¢
o] Sulfide FfA¥# Sulfidization FFHEE AAstE T4S AESATE Sulfidization
AleFo 2= NaSE o] &3t en, 33} nt 8% #3274 Al 7HConditioning time)& 5% ©
= oFlaL, o] o Xanthate A °F 400g/tS F7t2 Fste] FHAES st <219
2-44>+ Sulfide HFA¥ GdF A3 Sulfide & Sulfidization FFAE AAFHS v ush
Adfolrt, TP ZLo|A E G glKol, A FAHE St FEEY AAL] BT FHHA

[e i) S = O~
S5 s 4+ U
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<19 243> FHAE 43 A E(Sulfide & Sulfidization $AA))

100.0

90.0 @ Sulfide Flotation @ Sulfidization after Sulfide Flotation

80.0

70.0
60.0

50.0

40.0

30.0

20.0

Removal Efficiencu(%)

10.0

_56_



Sulfidization F--4d ¢ 37} g1 d o we} Na,S H7Fgel] mE F/f48 vla A&
FdstAth <a¥ 2-45>+ 1 AFolth NaS H7beo]l S7Hee mel 559 AAELS

FYsHe 4T naoy 2 Aol =4 st

100.0
--Cd -=Cu Pb —Zn

80.0 -

E0i - ./_.\n/
\\&/
4000 - —

Removal Efficiencu(%)

20.0 -

2000 3000 4000 5000 6000 7000
Na2Ss (g/t)

<29 2-45> Fa A A9 A3R(NaSH7MEe] 93F)

@ 2= % pH =49 I9F

Zoxo] A TAAA Sn7F n = JES HlwEYTh A e <18 2-43>9] 9] RS
A F Ao A ofef ok 32o] Stage Flotation & = 719 wWHk 2% 2 1200 rpm
ol A 1,500 rpm .2 WA A 7] FAFE =

Sulfide Flotation : PAX 100g/t & MIBC 40g/t —= 4%+
Sulfidization Flotation 5% : Na»S 2000g/t, PAX 100g/t & MIBC 40g/t = 5%

<F 246>¢ BRAMAN S D pHE A Y wad Asolt) olze 2 A
A A8 2N L= D pH Aofol A ofghe] FHE AAE Fgo] HelHort 1 Aol

Test A : Stage Flotation (25°C, 1,500rpm, #}<1 pH)
Test B : Stage Flotation (35°C, 1,500rpm, A} pH)
Test C : Stage Flotation (40°C, 1,500rpm, pH 6.0 = 0.5% #]o])
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100.0
g{ 20.0
=1
J
[ =
,g 60.0 mCd
E mCu
L
® 400 B Pb
:6 W7n
£
g 20.0
Test A Test B Test C
<29 246> F-HAE e Aia(x= 2 pHERE 493
CuS0,8 9
FEAFS S8 2(16% B4 — 30% #4), A ZA CuSO,s A eFS #H7tsle] AT E 4]
walF oy AAE g a3= FAE A &gt
<E 2-16> mE 2 CuSO, H71e] ok
24 o 2 e Concentration(ppm) Removal Efficiency(%)
= FHAE £
=4 (Wt%) | ¢cd | Cu | Pb | Zn | Cd | Cu | Pb | Zn
15min | Otege fk’ta“o 54.0 9 | 211 [ 2653|1540 | 844 | 642 | 734 | 713
0min | reee ?Otam’ 641 | 10 | 179 | 2724 | 1477 | 780 | 609 | 668 | 657
Stage Flotatio
30min n 59.6 10 | 445 | 3117 | 1597 | 814 | 507 | 67.7 | 689
(with CuSOQ,)
@ A2
e Y TE5H LYEY tiste] F/AES AAS A3} Ph, Zn, Cu 2 Cde] AAEL 7+
7} R4.4%, 64.2%, 73.4%, 71.3% = YEFS
o o] AlSFE Hbela, FAS HRSH A Sl E, 90%] 3 TEE AAELS
EXERIC
- AEHA e thFe Bgad QxSo] dolg A AR FEGH B4 nH T
FHAE 34 Ho2E AFAHY FTESH AAM A& AR 4D H
o 1 Yo oI T Algro] o g 4 QS (<Y 2-47>7T<aY 2-63>3 %)
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<19 2-48> BSE-SEM Image and Corresponding Spectra(Float products in the Sulfide Flotation)
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ull Scale 542 cts Cursar: 0.000 ket

<% 2-49> BSE-SEM Image and Corresponding Spectra(Float products in the Sulfide Flotation)

a 1 2 3 4 5 G 7 ] 9
ull Scale 542 cts Cursor: 0.000 ke

100pm Electron Image 1

<% 2-50> BSE-SEM Image and Corresponding Spectra(Float products in the Sulfidization Flotation)
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ull Seale 542 ctz Cursor: 0.000 ket

100pm Electron lmage 1

<19 2-51> BSE-SEM Image and Corresponding Spectra(Float products in the Sulfidization Flotation)

Spectrurm 1

ull Scale 542 cts Curgor: 0.000 k|

<19 2-52> BSE-SEM Image and Corresponding Spectra(Float products in the Sulfidization Flotation)
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<% 2-53> BSE-SEM Image and Corresponding Spectra(Float products in the Sulfidization Flotation)
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@ A7 4 L HdAVF vty
<3 2-17> Pilot plant A& =7

T % 25 Adz4d
Hopper Y E 20kg/h
epa A e == 0.6t/h
T P £oh A e
Aol 2 & 7V B FAWH 104
pH 4.0
o 7her B A8 4n)
7] A AP3477(40g/ton), K.A.X(80g/ton)
A PPG (40ppm)

@ dsAd 23
@ agI(LEAH) A E

HAEFTE =Sl ol AH (A= 7])
= WHEA AvgHol g wef &
He 2hAEEe g 9442 2mm ©]
Cut-off size® 0.3, 0.lmm= A A3lo] Atf 3
skt sk

fo o
N

FA% BF L 5] o
FHE AGAS 2Ydol
19 E4e ggow
A= MAES FFES

bt (A1 H) AE

<a% 255> nAAHAE A

_64_



SYEEY

HE2](+ 2mm)

UM A (Ejector)

HEZ=|
(= 0.1, 0.3mm]}

< 0.1, 0.3 mm

> 0.1, 0.3mm

£

<9 2-56> AFTA(AH) A BAE

<E 2-18> AH3F gE Jr EFE

34 .
(kg) (min) (L) >0.1 mm | <0.1 mm | >0.1 mm | <0.1 mm
1 20 4 40 16.22 3.78 81.1 18.9
2 15 4 40 13.05 1.95 87.0 13.0
3 13 4.16 41.6 11.52 1.48 83.6 114
4 10 6.16 61.6 9.05 0.95 90.5 9.5
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Cu Conc. (mg/kg)

Pb Conc. (mg/kg)
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_ 1401
2
B 120 4
£
2000 - o o 100 4
 rad
o o]
O 80 4Countermeasures standard o
12
< .
60
1000 4 L]
]
° 40 L]
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5 5 20 - R
L] ') 8
0 T T T T T T 0 T T T T T T
Raw 1st 2nd 3rd 4th 5th Raw 1st 2nd 3rd 4th 5th
Number of time Number of time
3000 12000
e >03mm 0 ® >03mm
0 >01mm o >01mm
2500 o 10000 A
2000 - S 8000 4
%
o
E
1500 4 o 6000 4
[ =4
o
O
[ <4
1000 A N 4000 -
o
500 4 Countermeasures standard 2000 8
o] Lo}
. ° ° Countermeasures standard 9 9 =
H ® 8 0
0 T T T T T T 0 T T T T T T
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600
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500 A
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S 400
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= .
E
< 300 A
= ]
o
O
°
O 200 4 Q
o]
100 A o )
8
Countermeasures standard
0 T T T T T T
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Number of time
— ol A =] ke =2 =1 fe) 3 [, =
<y 2-58> afH(AlFH) A& mE TEE AAERHT L =)
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4000 200
® >03mm Q ® >03mm
0 >0.1mm © >0.1mm
o
150 A
3000 -
a —_
3 2
= o 100
E £
> 2000 - :
2 2
<] <}
) O 5 o o)
8 g Countermeasures sta:dard o o o
1000 4
o L] L ° Y
o
Countermeasures standard o]
o) 0 Fo)
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0 T T T T T T T T T T T T
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Number of time Number of time
3000 12000
® >03mm o ® >03mm
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2500 - o 10000 i
2000 - 8000 4
2 2
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£ 1500 - £ 6000 4
o o
c [ =4
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3500

o Q V:vermiculite (MgFe, Al)3(ALSi)4010(OH)2(H70)
& i M : musovite(KAl(AlSi3)O1(F, OH), )
é 2500 Q : quartz(5i0,)
S 2000 A : albite(NaAlSi,0,)
2 1500
& M
5 1000 - Q
2 500 Vv M 4
el Vv AlllV Q Q
; MIGA Uh MP Q' @My @ 9 o Q
3 10 15 20 25 30 35 40 45 50 35 60 65 70
2 Theta
(a) Site 1
1200
Q M: muscovite((K,Na)Al(Si,Al),O,,(OH),)
g 000 Q: quartz(Si0,)
s 800 -
3
= 600
=
£ 400 -
£ Q
=
= 2004 M Q
MM Qv M2%Q2 @ } o P o9
0 1 N A 5

5 10 15 20 25 30 35 40 45 50 55 60 65 70
(b) Site 2

<138 2-61> =7A¥ EoA R f3F XRD 443}

O

00AHL FFE QHESS Ao R Iaid FE
st7] 98l XRFE=AS AASAY. 1 A3 B 8 FAAES ALOs9 Si0.°] 3
77} 18.25%, 56.01% % A A EUA RO 7426% S AL e Aoz dAaydn. &
Ho] a2 Cr0;3 0.026%, CuO 0.111%, ZnO 0.393%, CdO 0.037% —L#] 3L PbO 0.091% =
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<E 2-21> Raw E%9 XRF #4243}

No. | Compound Name Conc.(%) No. | Compound Name Conc.(%)

1 NazO 0.679 13 Co304 0.018

2 MgO 1.73 14 CuO 0.111

3 AlOs 18.25 15 ZnO 0.393

4 Si0, 56.01 16 RbyO 0.023

5 P>0Os 0.113 17 SrO 0.014

6 SO3 0.563 18 Z10q 0.029

7 K-»0 4171 19 Nb2Os 0.03

8 CaO 1.953 20 CdO 0.037

9 TiO, 0.716 21 BaO 0.055

10 Cr0s 0.026 22 CeOq 0.00

11 MnO 0.195 23 PbO 0.091

12 FesxO3 5.724

R F Ped o ¥HES 4HES A% F PANE 2459t Aud 9
HA Rle] FaAdd & & 2 FHES ASE] FANE FASHA YER o,
S5 3%, ASHE 96%9] w &2 Aol ol FolWe FAskAT)

N& Site 1 (g) Site 2 (g)
2 FFE 15.35 15.00

A E 480.86 476.61

&7 496.21 491.61

st Cd 307.9mg/kg, Cu 333.3mg/kg,
A GslEo X

A8 A3} Site 1914 2 FEES F

7t 270 2| FEREY HIES] FuSHTEFs 4
=% =S Cd 470. lmg/kg, Cu 11,135.7mg/kg, Pb 1,655mg/kg, Zn 27,739.0mg/kg, As 1,553.
6mg/kg .2 ZV7; wEE AT HSENA ] Fa&
7Zn 5,073.7mg/kg, As 176.3mg/kg . & 2lE Qo Phe] A EHEF ol &
F 529 Ao=w HodE
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30000
@ concentrate soil @
25000 4| © purification soil
BB
20000 -
=
g
2 15000 -
g
°
5 10000 -
@}
5000 A O
® @
0 @ Q O ; O
Cd Cu Pb Zn As
Heavy metal

<9 2-62> FF4dE Aa(Site 1)

Site 204 2 FHFES FTuv5F FFS Cd 4247mg/kg, Cu 4,850.1mg/kg, Pb
1,4325mg/kg, 7Zn 6,392.7mg/kg, As 95.0mg/kgl. 2 ZtZ} FE=wglon, AIJEAE Cd
164.3mg/kg, Cu 771.7mg/kg, Pb 768.3mg/kg, Zn 3,142.5mg/kg .2 Ao Ase] 45
L TFE BT v55o AEA= B0 HATH

7000
@® concentrate soil ®
6000 - O purification soil
gﬁ 5000 + P
=
= 4000 A
:
E
£ 3000 A O
3
=
S
2000 A
)
1000 -+
@] O
0 8 ; : . ®;
Cd Cu Pb 7n As
Heavy metal

<I¥ 2-63> FrAE A (Site 2)
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A = o] RaauelA H41 09 HEY 45w T PR WEE Ba)
915 XRF #41& AAshgith. 2 A9, 72 TAAE ALOSH Si0.8] gare] Wah =17 W)
A gk Wb, FEE B ekt 09 FEHES YR 2ol 2 ngrh Cu0e FS-

A Eko nlaf ko] 0.111%0 4] 0.459% = ¢F 4ul) o)A Z7lslglom, A3 Eo| A= 0.098% =

#2stdth Zn09] 44 LdEHEAE 07271%%2 oF 20 o] T o ﬂi}EoﬂHt F3k
A2sklth AsOs= 0.021% % w550 o, AstEdr = AE5 A eskrh Cdoe) 4% 9 &
Foll wlsh of 11w SFgol %7}*}912134, AetEol M= ol 25 skl SO 0.563%01]
A 0.942% = Z7tetl o, ABLE A= 0.382% 2 UERSTE o]} o] S Ao AT o= Kol
Fadel o Sulfurst 23 THEEES] w50 BRAAEE Sl e Aow ddEn
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<E 2-23> Raw E%9 XRF &4 243}

el %
No. Compound Name raw soil concentrate soil purification soil
1 NayO 0.679 0.638 0.743
2 MgO 1.73 1.879 1.647
3 AlOs 18.25 20.31 18.00
4 SiO; 56.01 51.31 59.53
5 P20s 0.113 0.149 0.117
6 SOs 0.563 0.942 0.382
7 K0 4.171 4.201 4.099
8 Ca0 1.953 2.319 1.750
9 TiO, 0.716 0.938 0.646
10 Cry03 0.026 0.021 0.023
11 MnO 0.195 0.234 0.161
12 FexOs 5.724 8.348 5.285
13 Co304 0.018 0.032 0.017
14 CuO 0.111 0.459 0.098
15 ZnO 0.393 0.727 0.342
16 GaxOs - 0.004 0.003
17 As:03 - 0.021 -
18 Rb.O 0.023 0.027 0.02
19 SrO 0.014 0.017 0.014
20 7Zr0, 0.029 0.019 0.025
21 Nb2Os 0.03 0.004 0.002
22 CdO 0.037 0.055 0.03
23 BaO 0.055 0.061 0.05
24 CeOs 0.00 0.000 0.000
25 WO, - - 0.049
26 PbO 0.091 0.159 0.097
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@ AT AN

B o5t EFS Bt o ReH AHSEE YOR FEE SYAAL 5
Atk $HAE PACSH ALSO):E ol &3t H4 S F94F % 5= A4stad
o SHAYA WHFEEE 100rpm (5min) — 30rpm (15min) &2 313t}
<3E 2-24> PACxAe W& F55 AALE
PAC w& HAA 4
218 | Cu (mg/L) As (mg/L) Zn (mg/L) Ni (mg/L) Cd (mg/L) Pb (mg/L)
(%) | Before | After | Before | After | Before | After | Before | After | Before | After | Before After
0.1 43.23 31.26 19.88 0.00 0.00 64.32
05 22.65 21.32 16.22 0.00 0.00 39.12
1.0 13.23 15.65 13.65 0.00 0.00 26.65
1 139.12 83.28 81.25 11.21 0.00 299.45
15 13.01 15.11 13.13 0.00 0.00 26.11
2.0 12.84 14.89 12.78 0.00 0.00 25.11
3.0 12.11 14.54 12.71 0.00 0.00 24.12
PAC 4 HAAAHA
2 Cu (mg/L) As (mg/L) Zn (mg/L) Ni (mg/L) Cd (mg/L) Pb (mg/L)
(mL) Before | After | Before | After | Before | After | Before | After | Before | After | Before After
0.3 26.65 35.65 16.23 0.00 0.00 45.65
05 21.32 26.23 15.88 0.00 0.00 41.65
0.8 18.35 20.11 14.66 0.00 0.00 36.12
1 139.12 83.28 81.25 11.21 0.00 299.45
1.0 13.23 15.65 13.65 0.00 0.00 26.65
1.2 13.01 15.45 13.61 0.00 0.00 26.11
15 12.84 15.01 13.11 0.00 0.00 25.78
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<3 2-25> AL(SOy:x27o e T35 AAES

Al(SO); 55 AAANE

2 Cu (mg/L) As (mg/L) Zn (mg/L) Ni (mg/L) Cd (mg/L) Pb (mg/L)

(%) Before | After | Before | After | Before | After | Before | After | Before | After | Before After

0.1 49.12 39.21 1712 0.00 0.00 89.32
0.5 35.12 23.23 15.78 0.00 0.00 61.29
1.0 24.65 19.11 13.65 0.00 0.00 48.78

1 139.12 83.28 81.25 11.21 0.00 29945 ————
1.5 19.32 15.65 8.11 0.00 0.00 35.65
2.0 18.23 15.11 8.01 0.00 0.00 35.11
3.0 17.65 14.32 7.84 0.00 0.00 31.65
Al(SOy)s THHF A3
2 Cu (mg/L) As (mg/L) Zn (mg/L) Ni (mg/L) Cd (mg/L) Pb (mg/L)
(mL) Before | After | Before | After | Before | After | Before | After | Before | After | Before After
0.3 49.32 30.65 13.22 0.00 0.00 73.26
0.5 33.21 21.78 10.89 0.00 0.00 68.98
0.8 19.32 15.65 8.11 0.00 0.00 65.15
1 139.12 83.28 81.25 11.21 0.00 29945

1.0 19.11 15.13 8.01 0.00 0.00 63.66
1.2 18.45 14.31 7.84 0.00 0.00 54.65
15 18.11 14.11 7.66 0.00 0.00 54.32
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Cu Conc.(mg/kg) As Conc.(mg/kg)

Pb Conc.(mg/kg)
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