201949 X372 =2MH==clIIS Xt 1A S JHEAIE
ol Al 2 = |[EU=H]| [N u i s

1| ases B BD-E-

S LL =R

[ o [
HII re I'-II]
Qo 1l
.>.:

[ +34 #9 A )

L AR BAX EAsh A9 2AA W 2AEel B oA 3 g
AR & B4 B4 WE AA 24 - A AE 5 IS
BRI EA FPNE A AASA] vk

BANG SFGE Y HUAAY Ve & 1A

Ble 25 A AY BAA 8 R, u Fow A%

o FPRNA Aol e e =Yunh

. Sist IURAA 33 Eados BAUL} 199N 159

2k v Aol wEs AgeARs) g

4 ZEYYY AN BSIAY AF AL £ F RUASEE
o] se

Q_]lo] 1:11-/@61— _/_‘,: o] (©)

2. A& FAAAA ‘37—%
Aulx’ = A &35

A
—°|l"
W
=
wn
1
e

t

m
1>
Iy
o

@?}%ﬂ%‘?_ﬁ%%
FENT SER




=

A AEHF

b

THARTHBY ZHAFA] TRAALIY HJE AAA otYsta ¢
Ae A2?

nEel A4 @ a9 =
7t st A o] REF A @ =7t EE3kA9 A A

FRARENAY AN EGAY B 2 BE] AP HHPo2 & RL?
el de ZAAN AR a8 BE - BE @ LS Y5to] Bl
GANAY S A S G TG st *30}0401: gtk

oA GG AR A ] A, dEA e A GAd o ZsA] BES
skl 53 X7 g Aeoles "TAFAPAH, o Gt vl whet iy

e otol mybete] st FAAALHA @Y, wel, T,
Tyl BARAEE Fol wate] 59wt g7 ow zAbsto]of gk,

w3 FTHAA A =] wEsvlE A w2 Fe 2§17k AAS
o

ERAREZHEY I/AAAESAA 3 P T E3AFF IS Eolok

ARE 9okl G2 AR B @ ANFAAE P B9

i
BT oo AR WAL B9 @ TE- AR F A WAetE B9

TAARIHEY Al - EXFZSAN BF Aoz A F2 AL2?

=
A mEaA9s e 243 £ Fol i Age xaw Fath
A BAREEAG B A4 2 AL, B, 25 4, 2 5ol 9
af Age Y AgAA A 22 Qe
A EANE A EAREAAE ARR 4G o5 TGP mistelo} gl

A EAREEA] FeME B WETIzte] A4S H7ke] A FAH A7)

2019 A373] T3t vleA (HERsrleA) BE (18 - 1)



A}

3|
pud

B

o @

. Al
™

S L EEE ERREN

ah

S F CEECRIES

T

Kl

ﬂu.o

B

ShA| 7] A B el ¥

i
EUS

@

@ =7 A AZBA 0] o] wkEol #

o))

FARTHEY duts

=
ALS

6.

Fias

s sk o] el s

s

7171 4

o %

Hin

o

Ve

o
i

—~
file}

ol

N

-
T

=7} &

Folof @),

)

Hi

al

——
o

SA % WA 429 1049 TRAL WA

np

Ho

= TARZANA s ek

=

.T,'_IZ':

AT EHAXAZ, EHAX SR AL, A F

3}
=

(S
ol
O

o}
ol

oy
nR
Ho
)

(3

@ #Hd
5

wo T
ERENE

o @

ol

b ae)

S

(R0

=

A

KeN
=

TelA A=

<

@ ®

2019\ A373] T3t vleA (R r]leA) BE (18 - 2)



A% ¥ 5 dx

=

=2

2

P
T

2okl B34

A

~

o

@ =Hddvle

=7

b g 2

= .
T
0|

= .
.

254, BEA mE wEaA, #3449
of &3

[e]

shape]
&

shafel ®

QLN

i

=
AU

|

AA

Al g el

=
gt
gt

=

L

5:4

o2
H

shofo}

[€)

sk 7]
gl of of

gkt

I

i

hyA

2 Apstel

CREF EESCEE I
bl of

[¢)
Ahgol

s

<]

FAREEEE EAANLAG) 57
FAREEE L EHAGA AFA

) Fol 1A
39

1t

=
ALS

2

=
ALS

10.
11.

—_—

0

e
_1;
vze)

!

=y

=}

0
yal

=

k)
pal

B 3do] AuA] oy

=]

5

3ol A=A o

<o

A

}7) =2

5

stAleful g 77 AAE E =

A o

e

QLN

=

@

HEd LA zIeAd 23 49

_6L

H
Hlo

A

oy
np

e R e P Ry

T

T

A

1

°
pal

o] AU o

A a2l 7l e Ak AA o]

A7k 8 5 ek

j LY

=

@

il

)A
.ZTI

il

w3 =2l 7] = &
HAA A =5

®

ol ).

T

T

&k A

S

shof %

5

B

AgelA 1 AAFS el

ge

=2kl =2 7]
T

@

2019 #3738 T3t vleA (R r]leA) BE (18 - 3)



R

@AYoz &%

ho 3

k)
8l

HEd A Ay st=F A

.
o}
K
o}
ok

Al
=

e = F =t

T

| .

]_

S

Heddoz A

L=

T

shAl 2] 3 A

i

I

51

At

o
R8s

& of

A== 2] G =l 7

Ho

T
T

A

-
R

st e shd

g
-

@

110

Tor

bl
oj

e

oy
alg

- XA A
HAe &

RL

to &

9

171 4

9

s vhel wet A
)

5
&

o] 4
H

el
“

S},

of

~

%O

X

oy
alg

2019\ #3738 T3t vleA (R r]leA) BE (18 - 4)

L =4}



A SO B JHY THArA A FEAL ARFE A FL& A2?
AR oL} 1 dbe] BAE WHow =23 7

o
A AT SEI AF 99 LEArHE & Ay
ol

WEAE b wFse RaAsde] B4 S 2 342 s EaAddde
3 A stefof gt

Md
S
N
N
N
Auh
s
D
rlr
Mo
S
2
fo
r o
o
-z
ol
o
fr
o,
o
rr
e
=2
=
ACH
me
2=
o
Au)
=
rlr
)
s
oy
A
i

el RuMd s A2 EFas 2 ERH 209 ool A B A A - =4

Al Al zHel RaME AlEdto]of gt

AR RE D xA] BE HEA ALFHoE AN 2 WPLIAA F
AA Azte]l R BAIAY FuE ALASS WEFE FATY AAFEY
Fo REAS} AA AAA N AFeA FE RL?

(K1), 2o Hcaldera)®t 2 EEY oate] BT A

AT o] T4 AR AAHE o] AEHE BEA

Fite QA7 Ee] AAA

A F(HH) o5 =AY H+= AAFE2Y o4

L

AE BAA

il

L

] FESA] BHE D FAo #I HFAA A2 ]l FEEA N B
REZXX T 2z A FHZY FE(ELS Fdd 2X=2
AERE @ dAAHE= @ AR @ JAEHE

2019\ #3738 T3t vleA (R r]leA) BE (18 - 5)



21.

22.

= X
[e) j o
Fo AS BF 18 AX?

T AERANE AAFTAY A AT 238 WA 2AV| Bl R

L. AAFTALY A B A= ARZALE FHAE I AR 3% AEXA BIA
g A7 AAdAA s #Es = AGAAGAY G LS3AFGFANA A=t
o of ¥}

C. B3 BEM Fed X4 @ity FRES B2 i@ Fe AAT
Abel AAZE 3 2XE ERs] A AT FAE AFE dels #A
7197 s AA A TAE BT Ao

2. AFE2Abe W, AR R ABZAF BN Fol #I AR AZES ¢
T ARA s BEe = LA GA S Fo] Aste] nA G

1w @ ©, = Q@ 1, v, - @D v, =, =

A BE R A BT BB B3AZZol T=d WA ESAA et
of R WE 7FEREY £XE A A
g ek o] A @ viAEskA e A4

MRS FH BFAA] AAY @ WFESA P Fue BE o

ik
=)
o,
N
o
rlr

>
o_oill
o
o
8o
N,
&2
Mo
P
Mo

~

ERARF Fe Lol 2ftE EX MFRHAGFERN LEADL A&
2 #As: o] EXe] B SFEEAUL Basvn #Bustel WIRHY i
% 2] BE WA 2ASN WAEHNA WL HA7 Bk ol B A
0% §4 e Ae?

te Aol A4 BT AN G wHel wE WFEHRA 2 BOZ SolF 2
s @ 5

I

e,

rN

N

>

o

=2

)

=)

)

({4

v

N

o E
o

o

2

)

s A dEat gEete] 3 S Aol EARA] wi Fovl AHHA F=

2019 AI373] EstAsE7EA (HERSr]EA) BE (18 - 6)



@@@@

1% BE L §40 B SUEAY BESAATNN SERNAY - SERA
AN Ex NG 25 FRFY A4 2R ohUsdn & & dE B9 s
AL

AzEe] ARYUE WANAA ohIss WAL A - B P9

% 3B0AFHEHE 27514 ofYstE WA FES AAY dAsE g9
HEe) WAl B 5o ASE 9ee] #EAg hEss e
=

3t otdste WA =2E Fdste 939

10
i
o
D
=)
A
il
BN

IERE 9 846 B SEEAL 1EY AFE 2AGE A¢ TRARD
A AESHE AFol B APoR §4 G AL?

A TE TR 1Ee A4S LFFEE Sl A EANE AA HF A
2 BN AFshelor B}

R AQe 2R Aot AT 5o 97 Fd ARE AL AR £
ofo} Gt}

DA B BYYRAG A olUF A9 BIYRNE St Ao
e A 2AARNE AE T

HE H SA 288 SEHIY SEEEATAMY g9 FHE HEA

2019\ A373] T3t vleA (R rleA) BE (18 - 7))



® 0 o e

FUATe] Ao BF YPOE $4 FE& ALY
AxEolA AA% GRAS AFse] AHS WA
73 Aol BA ol AN FA 5 o Aol Ut

O AHAE A7) o2 HEA Ydd AL

1. 54 A, 9FelgE A4 A58 A0

L, AMH 2 AEE R, 232 R s uRrY,

. AFAAA A nTATE AR

2, ok & ¥ E3 409 AS dF3d.
oo e = @ 1 -t -2 - u
sl E @D = -uv-"71-c

LT ARAN E F Qe n2M A HHoE &2 ALY

AFE FA A FA Folx, dolA FAE 9 AE FHow BET =
42 ¥ A= FoE ¥tk $ALIA e AL 50T AL WA Bk v
$ME wol BE WHo| HolE o]& £FALYA AVl F& MR £

g A= ®e T & AUk olPste MYSL EEAL HA FobA
A

oo du 4
—0"_" HU ol

R o
&

gy 2= Ho| YUY, AAEL BFE AZXE A1
HE RS 5tA] ¢t K A> AP A

AA FAY BA A A

Arbs Ersks NS AT

of 7IRkgh aith & ARS] AT
Abfr A AR =7 1A E = Al AR A

2019\ #3738 T3t vleA (HERsr]leA) BE (18 - 8)



29.

e AR (h), (D} BAY THFAS v2A AL AL?

S EREALG 22 B @ s FaA, 4 ok weold F9
o Bol Bol AALZ W ANE Ar FaAT - T FZ AL A}
de IVFL BL PN BL Fe Aol FFAEHFRE AU o &

2 Aste] mhgol =AXE Aol oA AUz o] B ZAHAT. 2
AA olsel REAS A8 (b)) &/8 Ay, A4 REg d8 (D &/2
A DB EEEI) T ANE BAN 244 AFSA A

<FFHAS

1 | j
b -7, () - v @ OH -7, (-
) -, (W) - © @ H-©, (W) - v

O T 7P =2 A7l ’EER A2

sol Ay @ FAESEN @ WRAAAM @ JAAA

2019 AI373] st 7EA (HERSrEA) BE (18 - 9)



N
o

D Arbgel

715 0] git}.

T
T

A ol 23

5}
=

o
=

w ol =

W

ul-
a3
il
Y
aid

T

=

BEGTL)S A8 (Aol T3 b=

$e e

A5 2L Ygtolmzg AT A

=
L

M, ARe dojsh F&ol o

A 3 8} T

vl bW 3 A A =

D =

sttt

ST
X

kls

o]

=
=3

Q@ <AHAA>9 <AWMEA>
Q@ =2 TAE Fo

™
.EO
e
o

i
Tor

file)

=N

@ A= 1278 A el A

o}

oy HAA FAAA7 AgE W

34.

AT

3|

Age WA

ol
NS

mlJ

HALE 8

™

v, AlgE7]

354}

wr

Mr
A

~

o

@ j, E; D @ 1_‘7 Ey E @ L’ E’ D

@ j) I_‘) E

.
o]
O

ol

o

e

o
B
~H

]

2019 2373 ZstAE7lEA (HErRsrEA) BE (18 - 10)



o}
K

o}

At L3 Fiidl dojtd Abstel #

o
=]

37. ©

wiw

To

Al
ol
,.JKO
%

T

o] A|A = At

o] A|A = At

TR

e
_

=
IB]:!E

A}

?l,

® AR gH9 Aush ALate] ]

o
ol

ol

24 ¥ A% Axd B
D A FAe AE AR GS

@ ML Lol SAE F7F AT

® A7

38.

B
fite)

RK

5

L

4

o

0

A

hEA

3 o

397 gobAth

1
1

3

ol
K

ol

B

HA = A

FAuieh 1del = 1

1l

@ E=# 14vntg & 1275 AF3

C}:O

Ag

jon

2ZEA]

Eﬂ?

T
T

24 F719 A BE FFEH)A &

40.

&l

A 2

KeR
=1

]

Z

37}

@ AAEL 7]

oz AW AbH e A 9= AFshE A

Mo

o)
or
q_mo

2019 #1373 ZstAE7lEA (HERsr)EA) BE (18 - 11)



-
o))

P ABORE A & A

I3
g6l

2AA Y A ste] #
DO zFEAA ALt A7

4].

FA Tt

belo shqich,

S

af

@ ABEE ot 7% FHoR AAE o

[
o}
K

)
B!

b~
m

el

;OL

o2 H=A 4vd

Aoy JAES A

Z

42.

B
<)
o 0
g RO
T aig
A | oo | o | B
7T RN
Wo | R | NR | of
| | |
! L
o | | X |k
o | Ao | e | ™o
Mo | R |0 | K
| | | |
B
o T
%0 |
e T | n
of | T B |
W0 | o0 | o | o
wE
o3
£3 N~ | X
N T
|| X |F
FlJ U

24 7719 787

43.

AQl el Aot 259k

2 ARG T

=

A]

Tor

?

T
|

AFA

3r

b

7o

Ao 3

o
=]

44. o

z3at.

e

A& 75 S

a o
=

O 5004 F9 ==
O gy T
O o] Fo rAFYPa,

B yo] EauFst AAEA Ba=e] gl

At ;F ol

o o
=

To
A
o

)

@

15941

O FEAG

o~
o}/

o)/

o

ZAA

45.

b ot

83 o)

]
o
LT FgEke] 2 A AR BAE o] %3

S|
=

3t A}

=
=

© Fh7t olopr]

@

5% g

7}

Nfo

1}
=

Cl

S
T

Gl
At

g

s

2019 2373 ZstAE7lEA (HERsrEA) BE (18 - 12)



® ©

 ZWe] MY WEHYS HER AVE BT TE RL?

1960 1961 1963 1972 1981 1988

. . c. =.

i A _ _ A5F 3= ]
A28 8= A 3-8 8= A 4-E 5= A 68 3=
1, v @ 7, = Q@ v, - @ v, =
19109 o] F AAY NEEH £5LFe) B APOE 1 S QL2

Mede gete PAHLAE F3 WoR e £2 94 god 4E HRe S
oItk g}
FEe Fol F0e <FYNRSS Al FFL s =4 A dobPHlF L
AT
FAE, AR 59| GANEL M £FS AL
zAolstale 2ol Al AR Awste] Seng Asud it

. 1920dd = ‘AFAFH FAEF fE T TS ANE AF E2?

TENE E Q@ 74 AY & QO BUERE &F @ =2t 4y s

LSy 23t AR AAGA] ofd AL

Fn 2 38T @ WAy @ 373
o WHol WEE ol F YAV NYT Aoz $4 Fe AL?
ALz, FAEFSAold AN FHEHL a7 A8 49 AFS AR
FEHFA BHAEES A4 & B A4S 2EFHE AL TR
A4z, ARE AN FAFEAY LT e FPo A vol wt A
FANE el 5L IR FASA T & Uk @ yEe A8
a5 Pe,
DAY uF AR @ FF A= ® EA4 24 A @ FHA

2019 #1373 EstAgE7lEA (HERsrEA) BE (18 - 13)



51.

E %

o

@ 20 @ 30 @ 40
o 93 NIALQFS I FAOE L& AHAL?
%]: A — ] 2k —
oF X & L_L(cmolc) =500 (mg/cmolc) = CaCO 873 (C’aC’OB,lcmolc =500mg)
Eok A= — Q 2k —
—%kx A2 (emol,) X 500 (mg/cmol,) = CaCO 8.7 (CaCO;, 1cmol, = 500mg)

2019 AI373] EsAT e (2R 7]=A) BY (18 - 14)

oS HEgo Fg Aor & AL?
3MgFeSiO4 + 2H50 - H4Mg38i209 + Si09 + 3FeO
(Olivine) (Serpentine) (Ferrous oxide)
(Z=E4) (AHEA) (AHsh13)
7h 23l @ Ats) Q@ 3y @ T3
FAo] #3 Aoz X F2 AL?
EGAY Zols EYS FASHE FEATY EST S wel |t
EgA] mrIwHe AN HE/AERE 7|
EGFAS B F728H o]sd Ao uwel Mo] A A
EGA 579 71EAAE A (huer H), ¥ =(chroma: C), % (value: V)& % &3}
of A7t}
. AEo] 2mmel EYYUAE EX3=dH AFESE 13 ASTM EF AWHIZ =2




©

57.

58.

e

L TY BAEAANA Fol2udEFol 2

A7

flo

Ne &

M

Montmorillonite > Hydrous mica > Kaolinite > Sesquioxides
Sesquioxides > Hydrous mica > Montmorillonite > Kaolinite
Hydrous mica > Kaolinite > Sesquioxides > Montmorillonite

Kaolinite > Montmorillonite > Hydrous mica > Sesquioxides

ESZARAY MG #F AR EATOE SA S AL?

O s, ESH @ =AAA, EaE

BALE, A e EAo] @ AFHA e ¢AYE &4

AZA G dEgd EFOZ ochricEF S 7R 3lon {7180 FHHXA
B3lo gt AE HE EGEOR &2 F2?

Oxisol @ Aridisol @ Mollisol @ Histosol
EFAAAZL A APoE A FS AL?

- dFuaA 9719 Ak 82 @ 3Ask dxd AstdE Y ES
oleb A A7 A AV H Y QFHA @ F=E3} Fa3 FdATY JAdad
EQEAYY #3 Aoz &2 & AL?

T EYAE F AF°] 2mmel AE T JAE AL

AL o] &3 AT AF°] 0.06mm ©]e BHE FAs=d A&}
SAHAAN FES A9 HAR WE s # 100 mm o]/de] wrt k=it
AZEEE o] &3t JdAEA = vsAHI F3ygo] Atk

. EY 100gs 1.0TC &3 &d 5.0cal7l 28 FH A o] EF9 HF o] 4.0¢g/cm®

d ) §£HELFL?
1.0 cal/cm®- C @ 15cal/em® C @ 2.0cal/em® C @ 2.5 cal/em® C

2019 #1373 ZstAE7lEA (HErRsr)EA) BE (18 - 15)



61. Eo]

i+
_EH

ol

50
o}
ol

—_—

<

shel b Ast

@ pH o= #

o

=
o)
ol
o

o

o

e

—

.Xﬂ

o}
o}

AL
OO

.
o))

@ chlorite

@ Fe(OH); + e = Fe(OH); + OH

@ 2NOs + 12H" + 10e” = Ny

@ gibbsite

@ vermiculite

@D l\Ile+ + 20, = NO3 + 2H' + H-0O
® SO/ + HO + 26 = SO + 20H

D kaolinite

o~
o)

o)

e
No

e
o
%0

No

B
&+

o]
AL
00

| .

(3]
=

=

=

ate oA

W EFlA LA

A5}

o

=

[e)

=

oA A
EFo A&

o

=2

Fiasy

<)
pal

A=

7}

7}
=
[e)

o

=

RN

I3

o 785§ o]
67. EFoA GAREo] /g SolFA Ao & I

66. C/NEo°] 4002 &9+ 9
O Ea&E=7t W {7)=o]

@ Thiobacillus ferrooxidan

65. EYU|AE] 9
@ Pseudomonasi &

O F71= &

AL
00

!

gl

G A

%7} 2T o

o}

=0

2019 #1373 ZstAgE7lEA (HERerEA) BE (18 - 16 )



68.

@@

69.

70.

71.

72.

© ©

® 0 o e

80% 231 A& 58%% F2A9 AL 25.0golAs W @42 F2
o e ArherR? ($49 CNiSPE 1001011010 &, 254 ol 4

au)
P>
(@]

B4 250 g, H21 431 ¢ @ B 500g, B2 862¢g
©1,000g, 2 1,724 ¢ @ ¥ 1724¢g, 20 1,000 g

EFA 4B F2 FFHE AP FHZ && AL BF 1E AL

1. PO w. PO ©. HPO,* 2, HoPOy4 o, HsPOy
1, @ v, = Q@ —, = @ =, o
AEAA BFoioly dA & oA es S-S U= EZEZ2% &R o3
AL?
As, Cu @ Cd, Mo @ Hg, As @ Cu, Mo
FFELAE 249 EYES #2olFa 7], Y EZ, TE& 7t1Fo=2H 374 ¥

, =
BEE BHES SHINAAN FRENE Sses ESH A2 &2 AL2?

Biopile @ Biostimulation @ Landfarming @ Biofilter

Qukg o 91918 7k o et
Aul Age Bl dgdre] FHEe row W

qgol Age ¥Eg 4Pl o8 AuH )

HEdA GRzs] APFdo]l oo ARG Y % JFre] AGo] v
A Aol T

2019 AI373] EsAF e (2R 7]eA) BY (18 - 17)




74.

75.

© © 2

Aol 10cm7tA 9 EGTE AMNTY AVAERE Foz2 FA7] st Mg
FRNFY Fo2 L& AL? (&, FANF AVAEE: 1.20dS/m, W&+ A7
HAEX: 5.00dS/m)

10.24 cm @ 12.40 cm @ 14.20 cm @ 15.00 cm

2019 2373 ZstAE7lEA (HErRsr)EA) BE (18 - 18)



