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THZEPMENTNDS 0, Zolzh, KIIKE %27
DOTRBIZE LT 52 L1280, BATVLEH L
BB~ GE S TN~ DR HHIREE 2 R S
L2 iR END,

ZZ T ATV BIOKIIKE %, dbipENOE
B b ARV L O ORI DRI LT, Bk
X HUEHT TS L OO X #othr a2 i L, sk LUt
KILPRE F-OHAERES L O B BN LTz,
ZDIN BI T 2R As WoAEBIGDET /U E
1TV, As DAL K D IEE ORI R A b L 7=,

Casel Case2 Case3

YEKITY

KILR

I & &l

B-6 RN T LRRIEE DR
#-3 WG

. TUBFRE | REBFKE |
bz |TVBE | BREEE | o | pmmp | SHRGH
(cm) (cm) 3 3. | (weeks)
(g/cm”) | (g/cm)
1 60 0 1.58 1.72 82
2 60 2 1.58 1.72 78
3 60 6 1.58 1.72 74

312 HSLEEAE

BRI L 7= A BB OB b o o LR EIR R
TR T LA EN LTz, B T SRR E ORL
KX ZEX-6 17T, PNEE29.8 cm, & 73.0 cm, JEX
0.5 ecm OHALE=NBD T T MZFE3 (TR G TR
HIF D BLOKIIRE T4 FIHE LT, 77 5 B GHE
SRBERN A F S8, 1RHKZE S T LK 5.0 L DR Y
AT 20 H2D 30 H O T 3.8 L~5.0 LERE DR
IKRZEUR LTz, 77T 26 DI K OB E R A IE L,
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0.45 pm DA 75 7 4 A2 —Z T B BEAAT
STz, FT AEMEIZ L Ao pH Z&HAI L, ICP-MS
RIZE Y As ZERE LT,

F7o, KRB 2 WSRO As WaEhR % fif
45720, BN T L& TIRO T 7 Db r—2A
2 ClIaefEE, r—A3TIL1E3 ecm @I 2 BT
CREEZNZIEIL ., BRE/KECIRIERS L OVEEZ L
7Bl OO 21 T 7,

3.1.3 As BEREDETIULICL DBHNAE

KIRE XD As OWGE % FFELT 5 T OITAE L
LaTT L UINT LT, EBIROHmZER LTI
1 I HOTFERITIV T As 85 L Cok LIZAT
Y TIRD—TEANINTKE L, WAEREIZ L DIBEDN R A E
B, IR, DEEREE TN By KakT5 &,
AsiREE (x, O DfFTRIIGE 725,

Clxt) 1 Rex — it Ux Rex — it
G _E{erfc(z Rth)JrexP(F)erfc(z R;Dt @

p
Re =142k, @
ZIT, CUREE, ¢ BEHL v o FBRCTETE, x: AT
PR, D 50HdRIL R SBERER, oy : HONTHERE, 6
IRFEE KR, Ka: o3BCBRsie (I & FRD S THRRREL 2 d6
WTHBEOBA T2 23510

DRZFIH LT, r—2A 1 OFERIT S XA D
BlaE AL, r—A 2 OKILIKETEFD As OBAT
B A fithT LT,

3. 2 HEBERSIURBITHER
32.1 FHOYHARE & MEFHER

I3 LOKILKE TR X St i 74
T JEE D BEOHRA, FRER, AA T ZA B,
e L AR LT,

F4 PEE L KILERD X BUEHTHRER D

FIN) Jes KK
FaE +++ +++
EA¥ ++ ++
R + -
e + +
ARG BEA N + -
SEERSL + -

v — iR LA
+++: strong, ++: moderate, +: weak,
+: trace, -: none

Bt X BT OE BT R A KD I T, As DF
AL, JEET 10 mgkg, KILKE T 12 mgkg Th
-7,

#F5 e & KILROESE X BHTHER ?

A HEE=s AR
Si0,  (Wt.%) 61.82 53.01
ALO;  (Wt%) 15.92 19.74
Fe,0; (Wt9%) 6.03 9.97
MNO  (Wt%) 0.06 0.17
MgO  (Wt9%) 1.95 3.32
CaO (wt.%) 2.49 3.59
Na,O (wt.%) 2.51 1.79
KO  (Wt%) 2.92 1.29
P,0s (Wt%) 0.18 0.14
TiO, (Wt. %) 0.67 0.93
S (wt.%) 0.38 0.01
LOI (wt. %) 5.09 6.04
As (mg/kg) 10 12

322 HILEBER

51 T KRR pH Z{EA KT 12, As ORI
DEACEK-8 1T~

T TVOHDr—2 1 Tk, K7 (T &I
pH OZA b, #EABALADS 30 #HFE T pH 23 10~11 &
BT A U ME R LTz, 30 LIRS pH 13 8 £ T FREL,
ZOt%, HEOREE L HIZ9 FTER L, ZOfHmA
i, BERBAE D 30 IRV, IRETICEEND A
AT BA N ED Na FHE TN K 2528C pH 28 |
F-U729, 30 LI, FMiKIZ XL D0 ok HObE
- OB DR VAT DA A & SRR
WCHUD IAE N HF ORI L DB LEZ b,
-8 K DT As DEEHIREDOZIE, BEAEEHOR]
BB B\ TRNEZ R L, ZOH%, HDH—EDIRE
THERE LT,

14 T T T T T
—A— Casel
—/\— Case2
121 —/— Case3
_A-
A,
10+ \ R
AA
T ,‘A\ /
Aﬁ PARAY
INY
6f / ]
w
4 L L L L
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Time (weeks)

-7 pH %L
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Wiz, WEBEETer—A 2 & 3 Tl K-710RT X
912 pH O, #ERBIAA D 15 F Tl pH 23 4.8
25 7.7 £TEA L, 15 HPIE, pHS s TLE L T
W, ZOfERNE, KILRE HHISE L RS
Ho A7 ENEHUKT O OH LIS, fRERhE: 10
MEFI LIz B2 65, K-8ITRTEIZAs D
TEHREOZ L, KIKE TOEENELS 72 513 E
RUESHIRBE DRI & IR E N & A fGE LT,

0.20 T T T T T
—A— Casel

0.15

As (mg/L)

0.05

0.00 Ly 2 ' :
0 15 30 45 60 75 90

Time (weeks)
X-8  As¥HIREDZED

323 WIERD As BEMNR

WRHABRRE R A2R-6 1ORT, As OBHIREIL, B
RS LORGZEREL L W 7 — A 3 L LT
—2A 2 DFHEL  As OTHEHEINER (0.01 mg/L)
B Uz, £z, r—A 3 OWFERE B S IEVA b
T5 &, WHERE TET As ORI TE R FHRMEAN
ThH-o77,

—J7. Fe OIRHBEZ RH L r—A2BILOr—2A
3 e EROEHIRES L, BARE/KEGEEL L Y bJalz
BB RE L r—A 3R M IRk
IMEL ZpoTe, ZHUHORERIT, KRB LRICE £
% Fe DNERANZ As LA LTV Z L AR L TN,
F7pbbh, BAREAKIIRRETIE, FIBUKIZAST LTz
b SR LIS TR bR R 5 Z LT kY
fatH U, TR CRIOVKIRIHIRE L= Z L12 k0,
Fe OIAHIRENE L Ieolzb D EE 2 B W,

LIEB | As AMKILIRE IS & S 5 /KB LSRR
EWET D Z L AT KL W RRRECTE T,

324 RHKPODEFRREITHT HEERFER LTS
RO

RO As JREE3H 2 SR & TR A 1X]
QIR B, F—A 2 TR AWERED D % 4.0
cm?day, v % 1.2 cm/day SRE L7z, 9IRS
(2 As O Kq% 50 mL/g 75 100 mL/g T 10 mL/g
R CRHEE T o7, TOREE, As D Ki& T0 mL/g &
L7-HRC, eI E S EDZ ENTE T, A%
5 (2011) 203, =WAA T LRERT Al Fe (2035 LT
As OFEEHB KOKILIRE HED B O As I8 %
5.2 BFEED pH OZAEDSEZ 572 Z E b, bt
& SENE & OFBNEDTHE CE Ao 7o LS LT D,
A EES Byl AN MG EONI ) R = i 5 1
723K pH 23 8 Bijfh CHEAYZEE L T2 E b,
FRMTRE R L SEINE & 2B S L LN TEILH
2 HB5,

PLEMS, KIKE LEalashE & L4, =ik
@ pH ZHUHTEE TH\RY | As W5 % /fifetk KiT
FELCE, IO T 5 As OF#E T I 2 L—
3 TCELEBEZBND,

020 T T T T T

—&— Observed in Case 1

—/x— Observed in Case 2

----- Simulated with K= 50 mL/g
0.15F — Simulated with K,= 70 mL/g

----- Simulated with A= 100 mL/g

As (mg/L)

0.05

0.00 L

Time (weeks)

B9 As OESHIREE OIS L AFHTRER (RS P

#-6 BHMI T DRI TR ORI LIKE T ORS RS R

H B As

Fe

R mg/L meg/L pH
BREKE kA BREKE kA BREKE )2
T—2R2 |REE 0.027 0.02 0.45 0.8 9 8.7
—23 s E L 0.006 0.011 0.6 0.89 8.4 8.7
& E T & <0.001 <0.001 0.52 0.36 1.6 7.8
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4, FLHESHRDFE
AEORERIL, LLTD LB ThD,
OFEKIIEDEATIL, S/Ca E/VEAWERR 0.6 ZE2 7
Bl MR A TRIIEREIE L L CRIF T & 2 7ThHE
MRH 5,
QEANT T LFERGER D KRB I As DA
FKsiBo b, KIKEHEZES 352 L TAsTEH
TRPE DR RAE 2RI S BYR A IE S W DR A s L
oo Fiz, As DIKILIRE LI E F D KER a8 &
DRI K DRI LV BGECE 72, 201
D, 2RO pH ZY b TRV R T, As s 4
LR KiCET ME LB C& T2,

StIE. BRECRESRESHEA ORI —
ReHiidf & UC, RHIZ2E A BSOS AE T
FERE A0 L SE 5727 — % 2 L, SICa E/VELD
BRI, M ONCEAME L RTREMERBRAE R & OGS
UNTHRNT S 2 B3 D, F T, Bl 7o Rt ORF -
Fi TP CIE, pH AR EZ B LT-WAEET LD
Mt aittsd, WAEIREE A3 D54 TOMEIS R LY
BRI T2 BIE LTS B OIEE S 2 Rd 5
HEHEIZ DWW TG 2 TETh D,

BE

1) ERRTHIIRT 2 ARHERECES S A T ~O/ii~ =
=27 Vv ERS B L &L@EAE HP .,
http:/mwww.mlit.go. jp/sogoseisaku/region/recycle/recycleh
ow/manual/index.htm, 2010.

2) MRS, Zooinc, BIFIEE] Pex RGN - 7 bOE
SIFEORINAHFRER, 55 47 I T Fh R
{4, pp.1859-1860, 2012.

3) FHEREAMME T2 - HUEAREAERO 1k & i oo
1-, pp.314-315, 2009.

4) BEARTIR - a0k A J8E S 5 TREMEC DV T
HITR/RE, 36(4), pp.29-33, 1994.
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Abstract : In FY2013, we conducted assessment for acidic drainage water from excavated non-volcanic rocks
including heavy metals and column experiments with volcanic ash as an arsenic adsorption layers. We found that
an S/ Ca molar ratio of the acidic drainage water from non-volcanic rocks could be evaluated. And we recognized

that a volcanic ash layer in the column caused effects of the reduction of arsenic leaching concentrations and the
delay of its migration.
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