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MERHEREIIC &% B AR kD HIETE Gl RERBRERIEE 2> T0D, AWFZE T, MRHERIIIC LD BB Y 22

GHEIEDOBRAL S R 1D TIROBRMEAL) Z 306192 B #0725, B ERFED IR fif

(CREAE LT LR 2 A LT

R T D, HERBLOBRAL /AT, T HEpH, HHERE | BeSR L OHMh/R L DR A iRZT | B3 pHIT PERT L T,
TR 1330~ 40°C THUHIC ’Eﬁﬁ“é\_kﬁ)/\f)mto IR N O R HERE Y 2 T TR RRBRZAT o 7o R KE A e

RO BRI AFAE S DR HER I

ITL3BNWZENNHIBAL =,

F—U—: MERHERIY . BEERIE ., BRETVE YU A | g5 Y

1 E=LEW

E AR H SR 5875 Y 134 [E A TR L A BN Y
BUECIIARXABBEMEL L CHEY EIFbh W5, 7203 Th
WERHERS IR IR % [ 2k sk o B8V YT, 415

RLBR BRI 72D 2D R AN TR EZ5E R FED
BHIENEIE ST D,

W RCHERE W) D LB 3R Tk LT, Ak — e WD
WK TECIAD MO E L EEF A 52 HER - Tk
D—IRINCHRHENTODDN, 2D FIEIZEZANTHD
LEBICKIDVA EAR T FEZ VLS5, ERRS0EREIZIT
BRELG Y AR Uil oA B kA H AL LTz ek 1F -5
15 Yesel 51 (B E ek 23HiA TS, Sl BTk
P07 R HE R A 2 AL B S 3R 92 R — O W CHERS 4 08
DA T HIREHIRICE O FEMM L, W D R
BRSO TNV, WERRHEREMIZ B A SND T T ARA X VLD
PRI (FeSy) 13, eS80k LR MM L35 2 & TR b5y iR
LB EORBRE AR5 0, 207w, #ifZ# e 54
ZETHERERRE GRS E) Bl TR A~EEH TS
AIREMES RS S CUND, B BRI FE kD xR B At
EHERE L TR AN T CTh 0, ZOFEE R AT 5101%
TEERIE O RAL oy R % KAF 3R T2 fElC L7z BT,
B CRE CELHIMZ TOMEL THBIENRETHD,

SERIL OIS MR RS A DL T ISR T,

FeS;+7/20,+H,0 — Fe® +2S0,% +2H"

4Fe¥ 4+ 0y +4H" — 4Fe*+2H,0

FeS,+2Fe® — 3Fe* +2S

25+30,+2H,0 — 4H +250,*
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ROFNMEHOMERRHERE I, B RO S ERIL ORIy R 3T

RRFIKTE T D72 &b 4R I WAL 3 il )3

HEERPLDOERAL DRI DWW TE, BEIC <O TEH HIZ KR
FSITEY, ZORISIEEEHFE 0K EDL 2R 72 BOG (20
(1)) Dfth, Bt EEERAL AN B kR Ll 72 & o L RAE Y 2
BECHE L TOAIEBIBD LS TNE> 9, Rz, 5
A OEBITIE THY, SRB{LAE OISERm EH L
TFRe* M bFe ~O b (R (2) ) MEHES LD L EIEOE
16537 (G (3)) IITREREIICEIT T AL E b TnA> 9,

ARFFE T, HEAHERE D DR HIC &b 70 BT Te BR e V5 Y
VA7 (BEME TN OOH EESREOEMYAY) 24045
TEEHBEL., BRI E LR R
WOV LTS el 35, HIRmIcix, |NICAFTE
T DUERCHERE D & O T ARG PRI Z 3B KT CHE 2R
S HiEpH, HERRE B Oy R, Bl OB
DAEBMOEBIZONWTIH AL LTz, Fio, BN 3K
CFPIT SR MG HE KB 5 Ml R T D 48 SR M) (A7 AE 5 D1
Ek%ia%@ii%%@%ttixﬂ“é LT, BRSO IR Sy i)
I EARRITE DR HEDMNIC O TR LI, E bR %
NEBRAE AT = 2 DO AT & LTI i FEIR TP O s kA
WG LTSI BN HEEDL 1 RS E T
LR AT TOBH, E&LT{’?%&)ZﬁéﬁﬁﬂLL’CD‘éo

7o ARBFIETITHE T Em A D+ Erm D HVE 30 2 5 A %)
LLELUTOWDR, R SCTIHEE L, ZnH0 B REE 11
RklERFTLTHIEICT D,
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PN 3 Mg A S (BT P T )IO, SWoERREX) T
TRHIER I 7= AR HERE 2 BRI T e, BRE VR B
A=V 7 (FIHIAARR) EL, R —V 7 LA ¢ 86mm CTHE
KIEDOA— LaT =07 FEEHR) L LT, A iR
HlH R IR, = RS O A O R EIHL RS
B, SN2 EHTRE KN OHE HI LSRR B UL E L T
Do FEHIER VL, AR T O T30 C 18m, 7 T o 13
£ C15m, I Ao HEEREClIm, SO Ko 13
B T15mE L7z, JRHIL 72 VR HERT 1 X SREREE DR b3
HEFRNES | BEEHEA (=2 b8 RP-3K) | iBFR1
DB (ZFE AT AR NDE-T R FE 130, 1vol % LA
FIZ72 B LR L E L) LEBITH AN TG (=20
24k PB220300P) NIZEF AL MK ATICIRE LT,

HANRYT RN BEO U7 BEEOEHE, B, 2mm B O
ERCONTHTZb OZE W Wz, RFFE TIT o720 5 1E%
P 72H D& K LITRT,

2mmAyia

HH OB

0.5mmAya

e #910%/ 3425 — ‘

20MPa Tmin DNAJH ‘ ‘ LIRS HBHBR ‘
HRESREDH HRIFA7— BB
PCRA T
[€:303:2 07D (AR ] (BB 7 #RARHT]

1 M O RS

2.2 TEDHELEFEDEIE

WERCHERS 13, IV plcHER ) &L EL L TR 2 5 A 8
E< FREE 2304wt % LA 8 E D WA HERE ) X R ERIE D iR
(B R KR E A~ LT B LGS TV ARF5E
TV R HERE W 2 7 51 9B 720 | I A5 1R i e XA 4y BT
1% (XRF) THEEGE P O 25 A 2 E L, ME M
OB O FHBRLE LI ETEIL, JIS K 01192 THISbEN T\ D
FIEEZR M LTz, XRETIE, 738 D 135082 A T A8k T
A BEL | 0.6mm H OEFIZM b oa i L, £
HERB LR Y A F L RN A v F — (Rigakufd) 210 : 10E| &
TRAL, WS Imm, mES5mmOE b =L 8o [ g R4
—IZRB g IV o 7ed b KI20MPadD [+ 71 T 143/, 7'
AR L6 D& XRESATIZ =,

2. 3 BREEYORICEHER

B OBR L RN E NI AT U T2 &5l 35720,
R HERE D) O B LR ER 2 S LU 7o, UL BRI R e T
T JBAEIRFEIX10~50°CIZRR B Lz, LR BR D i i
TR BRI | LTS . AT HLER TR A L T
b, BEE S RISV THESN TV L EE HERRE
FERLTe, 72720 B O EMEAZ BB L . 22 CIE R
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A 2g, KZ20mLICEEL, 50mLARYAF L Bk E ¢
WREDEMEEAT o7z, THERUEHT ., RBRA BT 2R 1IE,
FRERBHAA R TR A 2 1B OIS CERIRL 7=, 72720, 8
FROLDOIBAL D RN BT B 2 HND R BRBR MG 2 7 A
FTIE, CEHICIE O MR CRUB I, $RERFLDOFER{L
IIFRICONW T, BRI DA A PR EE Df%
WS AL SRAT AT L=, 18 £ D ZLOMFFEM LT, Wik
A PR E DRRIFEALD B ERIE OB L /3 iR I DUV TR ES
LCWBY ) R P OB A REA A4 ra~
' F7 4—(1C) THIEP T LT, fET —FL LT HE
R OpHE B RAREE (mS/m) | L (NTU) ZHIE L,
Fio, AR, TR IR O 28k L Ol gk
ZRE L, 28O HTITIE, JIS K 0102 5742k bSh
TWDFHERER T T A~ 3N 3 ik (ICP/AES) A8 AL
ot e AR IS G BRI E A Rt L7, SUBHA IR O F A%
IKTREWBT WO T, 7V TTADFE ATV
TREE AR L CRER LTz, 2Mli#k D 23471 Tl JIS K 0102
571N ESH TS T =T o btV W e B 4 F V=,

2. 4 BEIFAI—ZRANT-HMEMBEN

W RCHERR) T 351 D 8RR LA B & i 25 19 1Ll 28 D 771
Tl 58 & 25 WA U B 0D B S 28 Bh 2 i <D 728D | I a R Ry
WERIU 72 B8R O 0 i TR L 72308 & b T
Wy M 2 S HE L 7o, AHFZE UL RR E O B o e AL R B
(Acidithiobacillus J&) OO YHFEZEE 2 AR AT D Ath, Bt s 1 L%
FIBAR T (soxB) T 2MAEM D DNA = —Hb HIEL -,
soxB &0 T HMAEWE M58 T, At OBE{LICRE 5T
LR TOMEMFEDIGIEZ B 2T 5283 TED,

THERUEH 0.5g ZFFIL | HTROF Y ML 7/ L DNA %
Sy B O 7= (MP-Biomedicals 8 FastDNA SPIN Kit for
Soil) . flifi =72 DNA DOREEIL, 7> &A% >k (Thermo
Fisher Scientific # Qubit dsDNA HS Assay Kit) ZfEHL . 7
JU A v A— 4 — (Thermo Fisher Scientific # Qubit 2.0
Fluorometer) THITEL 72, $RAVT T4~ —T, SRR A
D Leptothrix J& K O8N Sphaerotilus JB% xf 4L Li=F vk
( TechnoSuruga Laboratory %  Leptothrix/Sphaerotilus
Detection Kit [RE-0002]) ; 7 = — VU 7 {& J& (annealing
temperature : AT) 1X 60°C. Gallionella J&} O\ Sideroxydans J&
% % L L 7= % v b ( TechnoSuruga Laboratory i
Gallionella/Sideroxydans Detection Kit [RE-0003]) ; AT I
62°C. Leptospirillum J& @ gyrB % x5 & L7- Lept—gyrF
( 5-TTYGARGTKGCSTTCCARTATCAG-3" ) MK O
Lept—gyrR(ASYTCYTCYCCYTTGTTCARCTG) ;AT % 60°C.
it 35 Be AL M B D soxB & kF G & L 72 soxB 693F
( ATCGGNCARGCNTTYCCNTA ) K Y soxB R
( TCSACRTCSAWRCCRTTRTG ) ; AT & 53 C .
Acidithiobacillus J&® 16S rDNA Z %% EL7= At.f 125F
( CAGGGAAACTTGGGCTAATACC ) J Y At 384
( CATTGCTTCGTCAGGGTTG ) ; AT %X 56 C .
Acidithiobacillus thiooxidans ¢ 16S rDNA Z*5RELT- At.t



222F (TGGAAGAGGAGCCTACGTCTGATT) J2 TN At.t 473R
(GGCGATATTAGCACCCACCTTTTC) ;AT X 62°C. &k
(bR O 5 LB % Sulfobacillus J&? 16S rDNA % 5%t
%l 7= Sulfo 145F (GGGGATATCGGGCCGAAAGG) M X
Sulfo 454R (TCGTCCCGACAGACAGAGCTTTA) ; AT 1%
62°C. Sulfobacillus thermosulfidooxidans 7 16S TDNA % %G &
L7z S.thermo 122F (ACGTGAGTGATCGGGCTGTGA) Y
S.thermo 231R(TCCCCTGTGAGCGCCTGTT) ;ATIZ60°CE
Uiz, 7H =20 )VERIKENT LD SRR T T~ —IC
L% PCR O ¥ig FEM % fesB LTz (VA 7V H1 T 35~40) , HilisK
FR{VANEE D soxB 693F TN soxB R, At.f 125F TN At 384
DETTA~ =Ry MIOWTITL, By hAZ—MUYT L2 A L
PCR K53y 27 A (Roche 8 LightCycler 480 SYBR Green I
Master) Zf# L, U7 /LZA L PCRIZE A= —EOME AT
ST (T A7V HL 40) o BB ML Acidithiobacillus
thiooxidans NBRC 13724 M Y Thiobacillusthioparus JCM
3859" 2R IR BIN DI E S NI TTIEITIES T
B LUIZMIE 5% v (Qiagen # DNeasy Blood & Tissue
Kit) & FIVTHiH L7247/ A DNA IS KO PERR L=, HiEZhaRI1Z
1.99 PL ETh o7, MR T TRt fg i o ra171-72,

2.5 HELOWESE

KL, ik B {E (4L 4 /8L PURELAB Ultra) Thi
UMK E AL, X CoREIL, B L7 v 00
e OB DL LT, MR ICIIA B4 ENE A E HVz,
ICP/AESIZ 31T 28 St VE Rl H OB IR O FRELZ 1, ICP
SRR D% LRI A EYERSRW-V (%548t 100mg/L)
ZAE LTz, ICIZ T DA i R R O MEE R DTSRI I,
A ra~h flEAZ ARG IEMERR (SO 100mg/L) A H
L7z, SOEXBRAI T O R BRI PEE BN G B SR T
MHIRFE STV D HLERAL AR Y B IMS-1 (S:1.32%) |
JSd-2 (S:1.31%) . IMS-2(S:0.29%) , JSI-1 (S:0.1467 %) .
JSI-2(S:0.058%) | JSd-3(S:0.04%) #fEMHLIZ,

XRF |21 Rigaku $lo> ZSX-100e. IC ITII A A A 17 A8 D
1CS2000, ICP/AES 2% Analytik jena 810> Plasma Quant
PQ 9100 Elite 2 H L7z, KR T T A~ —1EIZLDMAEY
fiEHTCIZ. Roche BLODY T L4 A I PCR 4y #1418 (Light Cycler
Nano) Zff H L7z,

3 HBREEE

3.1 EHSOBIENMRICEHEEZRIFTIEFORE
3.1.1 tifEpH DL

AR TR CERER L 72 T HERURE (R 18m, SEA & 0.7wt%)
ZHAWT, LEEpHOREIZ SOW TR L7z, ZO8EHZ BT
% HHEE I OpHIZI.3 Th 72728 . ZOFBHI A il
% INZ TR R OpHAIT.5, K16.58725 I IFHHEL
7o 2FEIED BN BN CYERR L7, 3FE¥H (pH 9.3, 7.4, 6.6)
D 1 HEEBA U 7o B LR BRORE 5o X 21273,

FEPAL OB fEiE 1158 pH L5R<BIEL . 3% pH A3k
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NOTFEEPEO W ALY CHUEICHEI T A2 EN D 0T,
[ 2 D3 He A B L RAR B At OO Rl IRF ] & 38 I D pH
EOBRITIEI L2 B LT/ T 7 % KBIR T, SOk
SIRITAED pH DR T T, FFfH OffE & L b IR 2 [T 5
BT BEAHIED pH 23 7.0~6.5 fFITICET DL,
BT T A ZENASNEI R o7, BTl B o8k
{EHIEE %, YD AP =58 pH N FET 250N
S\ P 20 pH SIS D & SHERGE O L /iR Y
FZLREESNIZb D EE 2 HS,

JIA T CERRER U 72 38R (R Tm, S & A 7 0.4wt%) %
HWT R T F A~ —PCR 1EIZ LD ERERL B & At o b
HE D> PCR HIEENE T AT n— A7 VB KK TR LT-
fihE R SRR AL M B O Gallionella J@& & Sideroxydans &
(Gallionella/Sideroxydans Detection Kit [RE-0003]Z1{# 1) .
WRSEFRAL AR D Acidithiobacillus J& (At.f 125F O At 384
I~ — v el ) K O s e B S A RE R
F soxB(soxB 693F &N soxB R 7 IA4~—%vhaliff) O1F
TEDN RSNz, 22T, BULERBRO BRI ER B 72 T30k
% FAVNT Acidithiobacillus J&& soxB @ DNA a2 —#&1)7 /v
A AL PCR CRIEL/2EZA, pH 7.0~6.0 C Acidithiobacillus
JBM. pH 7.5~7.0 T soxB® DNA o™ =53y KtE iz ne .
20 pH fENLCHSE LA B OB A RS ALz ((4) , F
T2 PR EATHE B & MR R P O BRI A A B % P
L7=&Z A, Acidithiobacillus J&® DNA =&’ —#g LhiEEA 4
NIRRT DN —B T 2203 Ele 72 (5) .

3000
. Ot iFpHI6 BtiFpH74
§D B 1 1%EpH6.6

E 2000 o

% Ompghn

85 Epm B

H 1000 =

B L L O m

|

S .BBDD RLR R 40°C
(2] 0 ! ! | |

0o 2 4 6 8 10
AERFAIR R ORRBEFE (A)
X2 HERGLOBAL L 138 pH ORISR

14

O+ 1#pH9.6 DL iEpHT 4
W+ 1¥pH6.6

mes

EDDDu o

—_
N

o

il

(] O

BB B B B S
EtiREE :40°C

TIEAHRDEH

o N b~ O

o 2 4 6 8 10
HERBA R R DRRERRHE (A)
B3 EALFRERRH 31T 2 TR HiR D pH 2 E)



o 20E+07 — 1.0E+11
5 @ Acidithiobacills 3 & —#4
0 & soxB AE—# { soE+0 g
S 1.5E+07 o
3 © 2
2 * o 1 60E+10
8 10E+07 2
2 4 40E+10 8§
Q <& =
S 50E+06 2
L 7 2 o 4 20E+10
<
=
3
< 0.0E+00 DS VD ¥ — 0.0E+00
2 3 4 5 6 7 8 9 10
TIEBRHEDEH

X4+ KO pH & Acidithiobacillus J&. soxB
DNA =" — D BIHR (AR 1 40°C)

& 20E+07 1200
0 @ Acidithiobacills 3 & —#1 o
N _an 41 1000 E

SO, i =
8 15E+07 © S0k 1
g © {800 8
L o ¢ ° H
@ 1.0E+07 600 o
= & S
8 A\
3 1 400 2
2 5.0E+06 > . <
x 1 200 fé'h(
S O i
< 00Et0$—e—— o o1

o 1 2 3 4
AERBAIA TR D FZBEFE (A)

X5 VR ORRERA A IR EE & Acidithiobacillus J& D
DNA =" — D BIHR (AR E 1 40°C)

ZOFEFIT . BREED A BRI IAR R AN B (Acidithiobacillus
JB72E) BEBACEA L, IREIE %O 5 pH 2L LT
SRR TEA R AR HERE ) ClE, PEEREL OB LAy fiE A3 00
(AT D FTREMED B WD L 2RI L TUVD,

Lacey b I3, gkl (R (2)) OB b (X (4)) 12
1% Acidithiobacillus ferrooxidans 7358< B5-LCEY . ¥FlZ pH
P32 U222 %L ZHD SOS AN KRIEITARE T D L8 EL T
Do LINU AWISE Tl Acidithiobacillus ferrooxidans OAFAE
IR LRI o1z, WEAHEREMIZ & END B IL OB L5y
FR TR PEAT CHEAT 35728 Gallionella J&72E O ERIRALAN
%> Acidithiobacillus thiooxidans 7 & DR #& B AN B 23 B -
L7i=bDEBZZHND,

3.1.2 BREDEE

EWZEHER CRIRLARBGEE M, SEA&E 0.7
wt%) & AT, EERGLDER L/ It T D IR D J B
N ORI IRE RIS LS IEES L, JBRIR
FE30~40°CFHE CREIEA A DU B 1T R Rk L7 -7- (1M
6) o BT IR L ek ER L B O H ik, A2 E FTREIRE (B
LT EMIRE) 2335~45°CHHice, FiRigkob o HEIN
TVBZENLEN Z NI ORI N E £ 7220k
{EMEdE S T-b o Ll is, EERIEOFE L 2h 3 I XIR R
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HEEBIIE T L, IREL10C T bidiE £20 7= (46) .
X6 H1Z 1) DGR E S0 C DT — X% FITFEARIT L= &
25 BURIR EE50°C Tk HHEW R IS 3 1T D R 8RR EE 3
D Zeff: (RULIREE10~40°C) ITH AN TELE N LN 3D
7= (F 1), AR OpHITEAGIEE30°C40°COIEI D
<, HHEEVE IR O pHNEAL IR FES0°CLZ 1T 2 ki H i
JEDERIZHEBL QD ATREMIE AN Z e I L 7= (1),
Fiz, LIRS0 CO R Tl HEEA RO E EIZONTUT
boTeZEMb (K1) | LA nA RO HIREHIE~DIRAN
SRRV L ORI IE D 7= ATHEMEL RN 2o T,
T, LTS OMg o i Eha LTz, £ ORER, Bl
BRI T2k THHZ LR AN -T- (1), Bk
HBHER0°C % Tl RERBALAD 27 H # £ THEESLOREL
DR IHHEIT T HZED RS TD, R ORI &
EHIC R NS0 CICEL C—ER M ARGR T 5 &, 8Lk
B Z L2 2l 8k 5 3T 8k ~ D 8 A ) F 172 B Ak S
(F(2)) BEZITLZ2Y | 7RI =R D24l EA R AF L
b OLHEERESND, 2MERIT3MERE TR0 | pHAS T THIAE
H 27202 JBALIREES0°C D % Tldfhod EBr RITH A~ T
FIREOSIEHNRBOONTZHDOEE 25D, SO,
FEHIL OB LATEHEIN 7T DT (F(3)) | 2MlhiH 53l ~D
FRAL 2NN ZR BT HEAT L 2R - T JR B IR 50°C 0 3% Tl s gk
FLOBALNFENME T LIZb O bbb, ZOfE R, %
W DTENEDS EHERSE OB LIE I R E R KIE T2 e%
MR T HIENTET, JAALIEES0C DRI DHiEEA A
UYRIE L 2AMERA A PR IE ORI A E X TR T, BULIR
FEBOC DR TIE, BRI DRI & &b (2 2§k A A2 JEE
TN DA R L, ZORERIT, Ao (2) o
FUSEDEAMEN IR T 200 | SERBA AN B0 7 Y
5 7 BRI HEIT L TWNAZ LRI LTS, — 7,
fie A A P B BRERBALA 1 H BABE . £91000mg/LL )L
E—EEERLTND, ZOREHT, MAEMIZEIAEA(4) DK
I, RRBRBAAA L H LA IS EAEHEITL QRN B AR
L CD, K7ORERIT, (2) £ (4) 1B 5 LT Dt
WE R 2 \HEAE L JAABIREES0°C DR Tl Sk LM (X
(2) I2B85) Kob it i g (X (4) I2B5-) DIEH A&
FEDR FRFELNIEEARIRL TV,

3000 | sreapasman Bk

2000

1000 L d g

SO, A iEE (mg/L)

0 20 40
REEEE (°C)

60

X6 BEILOMAL RIS DR DA



F1 TEEELR T OEERIREE LEROAME ik 5
(BULRBRBEAE) 527 H DT — %)

BUERE 10°C 20°C 30°C 40°C 50°C
T—Fe 42 21 21 19 136
Fo?* <0.1 <0.1 1.9 18 138
pH 6.6 6.3 37 34 39

EE (NTU) 53 37 0 0 0

Fe;REE B :mg/L
50 1500

—~ -

—
<40 o
& o o S
E 000 ® | 1000 =
iy 30 'Y ot
a1 I8
7 2 |0 H
E?u e { 500
a% X J 'l"

& 10 ° ~

U o <

e R1LRE 50°C S

0 ee 0
0 2 4 6

AERFAIR R DI BRFHE (B)

BA7 2 gkA A2 B LRIRA A B DRI AL
(@:Fe*IEHRE (LR O:SO R HRE CH H &)

BEREOFERNG, MESLOBRL DL, KIROFE
ZEEFICZ T, BEEE35CAT £ TN D AT REME A
EZONAEFITRHEICHE A, TEREN10°CHT T S48 E
SNADLZENTHEITL SOWZENBH L7257,

3.1.3 TEFEEMEOZE

PAEMBOSIZBW T, GBI GRS L CTiRE T2
T2 B R DB B S % B\ AFAET D A G D
RESNDATREENE ZDND, Z2C. mIREO )%

TR b e &N E TR TR I L 72 Mg R HE R (RS Tm,

SEA R 0.7w%) ZIR G L, BRSO/ if 2 K IZ T
BN DN TR,

Y ERRBRORE e, IR L OUSINERE 0 5 30wt % £ THY
INEHThH | FRlEA A DR R EE DI 4G DRI 22
RO BN -T2 (K8) . BRI LM EE i # e LAl B D 2%
<UL AREHEBRRICB W CE M 2 20 B E Ui\ VIS SR 1 B
ThoHID | BEEFLOMAL MR, THER M ORI
MolzbDEE 2 HD,

3.1. 4 BBHRODEE

Tt SR LA 1L BRSO SRR ~DO R (20 (4)) 12
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Chemical factors affecting oxidative processes of pyrite in marine sediments

Takashi ISHIYAMA, Takashi KAKIMOTO, Hideki HAMAMOTO, Hidetaka SHIRAISHI
and Keiji WATANABE

Abstract

In Japan, the soil contamination of marine sediments caused by natural processes has been identified as a major
environmental hazard. In this study, we report the results of an investigation into the chemical factors affecting pyrite
oxidative processes with the purpose of mitigating the danger of environmental contamination caused by marine
sediments (soil acidification associated with pyrite oxidative processes). Pyrite oxidative processes were strongly
affected by chemical conditions, such as sediment pH, sediment temperature, and oxygen interaction, and those
oxidative processes were significantly increased when the pH value was near neutral or the temperature was 30—40°C.
A weathering test on marine sediments in Saitama Prefecture indicated that pyrite in marine sediments in the Omiya
Plateau’s southern valley plain was rapidly oxidized in any season. However, pyrite oxidation in the maritime
sediments of the Nakagawa and Arakawa lowlands was discovered to be accelerated only during the summer season,
and the oxidation of pyrite was found to be difficult to continue during the winter, spring, and autumn seasons for at

least half a year.

Key words: marine sediments, pyrite, environmental contamination risk, soil contamination
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Elucidation of photochemical oxidant formation factors by VOC intensive observation in summer
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Influences on PM2.5 and O3 by changes of emission structure of atmospheric pollutants
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Investigation on seasonal variation and characteristics of short-lived BVOCs based on high time-resolved measurement
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Study on the influence of land use forms during the non-irrigated period on soil environment and aquatic organisms in the paddy field of Saitama



B ERBRER EER 2 —H §5225

NEETE A

BEROERKFEICHT 4V R EDOERKRICET HHE

REEE IDE ABEHE KHEN ZHN
AFZE RAZE RIFHGERERRTRAR L 2—)

1 BEmEEW

FALFEAFTH UM BAENICB W CEREEERNIZEA
EFERTETWRVWKRKIGERME ThbH, 2O bFAF
B NDRER Sy % 5D DA AR NS L TR & 72T
BERIET, EOTD | AV RE ERPRPEOEEYIC
RIETEEBLREFTILELIC, ZOFY v HBORFIC
BT HENRDHD, B ERIT, BN THOA Y VRENIER
WZEZRDRLT VM THY | —Jg DIV A KO HILD,

ARFFEIL, B EROFEKFRAE T e O &3
DA B ORR AT 5, A B OBIT KT
DEFH AT, Hix BZDINDN, AV U ERER AR Fd 57
W KFROEBFT M PO E ORI DA v BB PRI T
WCRESEETINRIFNTH—REL T, BAeD LB (5
R W~ AR R R (BRI ~ B3 ToA v mBN
IKFBOUL N AT T BT DOW T,

2 MHEEAE

BEROTFELETHHAL I EFRLELT, AV ik
EXMEEZOND T TAREBMAY VBETF v —% H
WA R R FER A S LTz,

TRV, A U BRELEEH bR A E A LTS b
RX, WA O[T EEOFEFE ALK, B D2 D
A R DLSFIIRBIINCA Y BRI X 154
X O3B X CHE i 7=,

FEERILHE X (T, =22 e h ) OF R M % 528 plo R 1 (A
60 H M) . ATHI (HEERTZ 021 B ) | AFEAERE BT (S
DA # 42 A ) 12501F . OB, @40 B
SR, @M X 154 VR, @FFHREHOHEI X,
ORBHEEMOH X154V VK, @BITHIOHRTIHX, D

18 1 ’ R EZERE OFNR DxtS?}"/“/lZ‘

BRH-YOINE (g)
3

Bl AR BRI MR KRR O B R IE T B
(B 0/ S — (X4 R LTV D)

E=10]

BATHI DA X154 VK, @4FTERE MO LB X, @4
TR E D Ix X 1,54 K OF OB X 2% 7=,

202145 A FAICHEREAITV, 6 A LRSI TRT 1o 78
Ay M (EHEOL) ICERAR7 23D, EE—%EE %
20kgN/10afl M A FEAEL | 3MEA T OBMEL | A UH X TIR
M2ERICABEA T o7z, BRI TRE(9OH BA) ik
W IR O B RLEER A HE LT,

3 HEREER

BB DAY D3RR (23 e Y) DI BN K IFE 588
ONTHRFIZTT 272, RITICI &%, K 21240ppb 2L EoA
> OFEREAE (AOT40) E WML 22 R X A 100L LIz RF D 4E
RN EEOBRE R U, &L, BRBRNCBIRR Y
WCEDIETARD LI, A OFEE ZZFE RO E -
TULEAAD LTz, O A K AIRAR TR 34
VR EAT S TR Lo TR > TRY . BATH (R
#%3%920 H B ICB VWV THALAOTA0 Y 720 DI AR T R
otz Thbh, ZORMIT KRR 54 ik
MEREWEETh D LS N,

AV R HERRE S ETEML TEAY VIR L
AN LR B IS A4 s R,
AT DOREAT ] > 2238 iR H > AE il Rl R 1 OB oI
BTN, WK T3 TR EN AWM R O IR E K
EMORBAREZT TOAIERHALNII R -T,

INHOZEXY, KB RIS T 54 B ORI O )7
RO—2LL T, KEAEW, FCHEOREIIC W CREIR
JEDA ANBESNIRNTO R R AR LD EB R ThHDE
EZzohl,

100 & IS e
S O A
1-:5 80 T O A O
2
B
= S 60
WE
SR 0t O % MR ALE
DE | AREREHMIE
% 2 + ORI
= o A AR HAALIE
N 0] + + +

0 5 10 15 20

R78FRIAOT40 (ppm h)
M2 KFGOF LA ORERIEAOT40L D BIR

Examination of the method for reducing harmful effect of ozone on yield of Japanese rice cultivars produced in Saitama Prefecture.
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Analysis on wildlife distributions in Saitama Prefecture for the conservation and management planning
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Demonstration test of accelerated stabilization of landfilled waste under passive aeration
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Evaluation of asbestos-containing building material visual judgment method using a magnifying glass
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Aerosol-cloud interaction at the summit of Mt. Fuji, Japan: Factors influencing cloud droplet
number concentrations
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Contribution of combustion Fe in marine aerosols over the northwestern Pacific estimated by Fe
stable isotope ratios
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The 36-year historical variation of precipitation chemistry
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Establishment of an expansion-predicting model for invasive alien cerambycid beetle
Aromia bungii based on a virtual ecology approach
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Long-term projections of economic growth in the 47 prefectures of Japan:
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Approval research for carcinogen humic-like substances (HULIS) emitted from residential coal

combustion in high lung cancer incidence areas of China
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Determination of heavy metal contamination and pollution
indices of roadside dust in Dhaka City, Bangladesh
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Effects of changes in emissions in East Asia
Kojiro Shimada, Akinori Takami, Takatsugu Ishida, Yuta Taniguchi, Shuichi Hasegawa, Chak K. Chan,
Yong Pyo Kim, Neng-Huei Lin and Shiro Hatakeyama
Aerosol and Air Quality Research, Vol.21, Issue 9, 200505, 2021
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Contribution of industrial and traffic emissions to ultrafine, fine, coarse particles

in the vicinity of industrial areas in Japan
Yuji Fujitani, Katsuyuki Takahashi, Katsumi Saitoh, Akihiro Fushimi, Shuichi Hasegawa, Yoshinori Kondo,
Kiyoshi Tanabe, Akinori Takami and Shinji Kobayashi
Environmental Advances, Vol.5, 100101, 2021
DOI: 10.1016/j.envadv.2021.100101
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Exposure to PM2.5 and lung function growth in pre- and early-adolescent schoolchildren:
A longitudinal study involving repeated lung function measurements in Japan
Toru Takebayashi, Masataka Taguri, Hiroshi Odajima, Shuichi Hasegawa, Keiko Asakura, Ai Milojevic,
Ayano Takeuchi, Satoshi Konno, Miki Morikawa, Teruomi Tsukahara, Kayo Ueda, Yasufumi Mukai,
Mihoko Minami, Yuuji Nishiwaki, Takesumi Yoshimura, Masaharu Nishimura and Hiroshi Nitta

Annals of the American Thoracic Society, Vol.19, No.5, 763-772, 2022
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Difference between lightning activities in thunderstorm cells with and without hailfall
in western Tokyo
Hironobu Fujiwara, Hiroshi Okochi, Masashi Kamogawa, Tomoyuki Suzuki, Syugo Hayashi, Naoki Sato,
Yoshiaki Orihara, Jun Matsumoto, Jun-Ichi Hamada, Kotaro Murata, Eiichi Yoshikawa and Takeshi Kudo
Journal of Atmospheric Electricity, Vol.40, No.1, 10-31, 2021
DOI: 10.1541/jae.40.10
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Activated biochar derived from spent Auricularia auricula substrate for the efficient adsorption of
cationic azo dyes from single and binary adsorptive systems
Su Long, Haibo Zhang, Kokyo Oh, Na Liu, Yuan Luo, Hongyan Cheng, Guosheng Zhang and Xiaofang He
Water Science & Technology Vol.84, No.1, 101-121, 2021
DOI: 10.2166/wst.2021.222
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Innovative method of culturing bdelloid rotifers for the application of wastewater biological
treatment

Yun He, Jianyong Liu, Chengyuan Shen, Xuewen Yi, Xiaowei Li, Xin Huang, Kokyo Oh and Guoji Ding
Frontiers of Environmental Science & Engineering, Vol.16, Issue 4, 43,2022
DOI: 10.1007/s11783-021-1477-4
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Human disturbances increase vigilance levels in sika deer (Cervus nippon):
A preliminary observation by camera-trapping
Hiroshi Tsunoda
Russian Journal of Theriology, Vol.20, No.1, 59-69, 2021
DOI: 10.15298/rusjtheriol.20.1.07
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Red foxes in Japan show adaptability in prey resource according to geography and season:
A meta-analysis
Masumi Hisano, Maldwyn J. Evans, Masashi Soga and Hiroshi Tsunoda
Ecological Research, Vol.37, Issue 2, 197-214,2022
DOI: 10.1111/1440-1703.12287
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Semiaquatic spiders Alopecosa cinnameopilosa rely on prey derived from macrophyte-based food
web: Evidence from Lake [zunuma, Japan
Natsuru Yasuno, Tetsuo Shimada, Yasufumi Fujimoto, Shuichi Shikano and Eisuke Kikuchi

Wetlands Ecology and Management, Vol.29, Issue 4, 507-517, 2021
DOI: 10.1007/s11273-021-09797-6
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Potential risk maps for invasive aquatic plants in Kanto region, Japan
Natsuru Yasuno
Landscape and Ecological Engineering, Vol.18, No.2, 299-305, 2022
DOI: 10.1007/s11355-022-00499-6
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Spatial distribution and accumulation profiles of volatile methylsiloxanes in Tokyo Bay, Japan:
Mass loadings and historical trends
Yuichi Horii, Kotaro Minomo, James C.W. Lam and Nobuyoshi Yamashita
Science of the Total Environment, Vol.806, 150821, 2022

DOI: 10.1016/j.scitotenv.2021.150821
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Effect of nitrogen, phosphorus, and sulfur on the start-up of a biological 1,4-dioxane removal
process using Pseudonocardia sp. D17
Kazuichi Isaka, Takafumi Masuda, Shuhei Omae, Iori Mishima and Michihiko Tke
Biochemical Engineering Journal, Vol.176, 108179, 2021
DOI: 10.1016/j.bej.2021.108179
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Impact of nitrogen compound variability of sewage treated water on N>O production in riverbeds
Shuhei Masuda, Takemi Sato, lori Mishima, Chikako Maruo, Hiroshi Yamazaki and Osamu Nishimura
Journal of Environmental Management, Vol.290, 112621, 2021

DOI: 10.1016/j.jenvman.2021.112621
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Flavobacterium ammonificans sp. nov. and Flavobacterium ammoniigenes sp. nov., ammonifying
bacteria isolated from surface river water
Keiji Watanabe, Yusuke Ogata, Chie Shindo and Wataru Suda
International Journal of Systematic and Evolutionary Microbiology, Vol.72, Issue 3, 2022
DOI: 10.1099/ijsem.0.005307
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Methodology for nexus approach toward sustainable use of geothermal hot spring resources
Aiko Endo, Makoto Yamada, Kenshi Baba, Yuji Miyashita, Ryo Sugimoto, Akira. Ishii, Jun Nishijima,
Masahiko Fujii, Takaaki Kato, Hideki Hamamoto, Michinori Kimura, Terukazu Kumazawa,
Naoki Masuhara and Hisami Honda
Frontiers in Water, Sec. Water and Human Systems, Vol.3, 2021
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Estimation of the contribution of combustion Fe in marine aerosols over the North Pacific using Fe
stable isotope ratios
Minako Kurisu, Kohei Sakata, Mitsuo Uematsu, Akinori Ito and Yoshio Takahashi
Abstract of the Iron at the Air-Sea Interface workshop, 2021
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Use of Maize (Zea mays L.) as an energy crop in the remediation technology of heavy metal
contaminated soils
Kokyo Oh, Hongyan Cheng, Yinghe Xie, Jianping Hong, Shinichi Yonemochi, Tetsushi Yonekura

and Yugo Isobe
Abstract of the 9th International Conference on Environment Pollution and Prevention, 34-35,2021
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Development of phytoremediation as a set of technologies for soil resources conservation

Kokyo Oh
Abstract of the 13th International Conference on Environmental Science and Development, 30, 2022
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Managing 'landscape of fear' in depopulated rural communities:
perspectives from behavioral research
Hiroshi Tsunoda
Book of Abstract of the Landscape 2021. Diversity for Sustainable and Resilient Agriculture,202,2021
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Distribution characteristics of methylsiloxanes in atmospheric environment of Kanto region, Japan:
The emission source apportionment
Yuichi Horii, Nobutoshi Ohtsuka, Takahiro Nishino, Takeo Sakurai, Yoshitaka Imaizumi, Keisuke Kuroda,
Yuichi Nakasone, Kumiko Kimura, Yusuke Ito and Akira Shimizu
Abstract of the 41st International Symposium on Halogenated Persistent Organic Pollutants,
261-262,2021
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(2) EV—FIRER(BTEAREEY. REFEBE - (XUMESNEEZET)

(Bihz: A)
g | 4A [ 58 [ 6A | 7A [ 8A |94 [wA 1A 124 | 1A [ 28 |38 | 4t
K
12 4FF | 18,599 | 5,775 | 5,320 | 5,381 | 6,625 | 4,048 | 6,770 | 7,202 | 1,768 | 1,477 | 2,773 | 2,828 68,566
I34EHE | 3,570 | 5,655 | 4,862 | 3,999 | 6,021 | 3,752 | 5,790 | 5,022 | 1,675 | 1,568 | 2,582 | 2,476 46,972
144 | 2,754 | 4,452 | 4,469 | 3,024 | 6,681 | 3,992 | 6,067 | 5,902 | 1,838 | 1,555 | 2,616 | 2,556 45,906
154 | 2,571 | 4,483 | 4,125 | 4,270 | 5,854 | 4,330 | 6,772 | 7,709 | 2,478 | 1,774 | 2,252 | 1,598 48,216
164 | 2,746 | 5,367 | 4,319 | 4,325 | 5,062 | 4,280 | 5,128 | 4,784 | 3,426 | 2,225 | 2,374 | 2,378 46,414
17 4R 2,379 | 4,969 | 5,487 | 3,699 | 5,634 | 4,485 | 5,285 | 4,911 2,542 | 2,064 1,747 | 2,429 45,631
18 4% | 2,555 | 5,408 | 4,099 | 3,663 | 5,315 | 4,566 | 5,079 | 5,770 | 3,884 | 2,403 | 2,916 | 3,772 49,430
19 4% | 3,202 | 7,515 | 5,065 | 4,135 | 4,839 | 4,881 | 7,122 | 7,746 | 2,399 | 2,593 | 1,656 | 2,122 53,275
20 4E% | 2,808 | 8,116 | 4,394 | 4,464 | 4,441 | 5,060 | 6,040 | 7,431 | 2,133 | 1,951 | 1,862 | 2,622 51,322
21 4R | 2,131 | 5,411 | 4,482 | 3,236 | 3,201 | 3,899 | 4,562 | 4,873 | 2,883 | 1,837 | 1,771 | 1,505 39,791
224FSE | 1,641 | 7,622 | 4,033 | 3,394 | 3,548 | 3,459 | 5,451 | 5,896 | 2,374 | 1,775 | 1,513 802 41,408
23 4% | 1,887 | 4,405 | 3,650 | 3,616 | 5,110 | 3,388 | 5,372 | 7,008 | 2,635 | 2,738 | 1,434 | 1,365 42,608
24 4FE | 3,126 | 4,458 | 3,294 | 2,912 | 6,036 | 4,456 | 4,782 | 7,620 | 2,148 | 1,833 | 1,857 | 1,558 44,080
25 4R | 3,324 | 4,344 | 4,659 | 2,737 | 6,377 | 2,655 | 5,031 | 8,388 | 2,959 | 2,371 | 1,477 | 1,995 46,317
26 4% | 3,001 | 5,302 | 5,461 | 3,826 | 5,096 | 3,741 | 3,791 | 6,627 | 2,367 | 2,912 | 2,274 | 1,898 46,296
274 | 3,467 | 5,042 | 5,013 | 3,473 | 4,612 | 4,105 | 4,440 | 6,463 | 2,215 | 2,126 | 2,537 | 2,017 45,510
28 4R | 2,796 | 4,947 | 3,985 | 3,291 | 5,835 | 4,100 | 3,845 | 6,124 | 2,721 | 2,354 | 2,162 | 3,163 45,323
29 4EE | 2,959 | 4,437 | 3,794 | 3,310 | 5,856 | 3,410 | 5,078 | 8,894 | 4,683 | 1,917 | 2,515 | 3,187 50,040
3045 | 4,194 | 6,247 | 5,270 | 3,316 | 7,094 | 2,874 | 5,621 | 8,223 | 2,752 1,808 | 3,121 | 2,821 53,341
N

JUAEE | 3,124 | 4,057 | 2,992 | 5,281 | 5,336 | 2,931 | 8,474 | 9,862 | 2,939 703 855 0 46,554
AR 3 0 384 | 3,214 | 4,069 | 3,474 | 2,552 | 4,787 909 54 101 484 20,031
3 | 1,186 | 1,520 | 2,542 | 2,543 | 5,135 | 1,745 | 4,205 | 3,973 | 3,307 | 2,013 | 1,596 | 1,902 31,667
Rt 1,008,605
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(3) FEHNFAEDAR

(HAT: %)

R AR DL T (R | A ETE( m&i%l‘ﬁﬂ” — & CE#L \ 655k LA I (JER}) 3% 1 | ZOfth (R} %2
PR
12 4F & 52.8 1.0 36.3 9.9 —
13 4E 1 58.7 0.7 28.3 12.3 —
14 4 62.5 0.8 20.4 16.3 —
15 4 64.0 0.6 16.6 18.8 —
16 4 64.2 0.6 15.9 19.3 —
17 4R 64.6 0.7 14.4 20.3 —
18 4F 61.7 0.5 12.1 25.7 —
19 4 62.4 0.6 10.6 26.4 —
20 4 63.3 1.2 10.7 24.8 —
21 4R 63.2 0.7 10.6 25.5 —
22 fEHE 60.2 0.4 8.7 30.7 —
23 fEE 57.5 0.4 8.0 34.1 —
24 4EFE 55.7 0.3 8.7 35.3 —
25 A JiE 54.7 0.3 8.5 7.9 28.6
26 fFHE 54.5 0.8 7.9 — 36.8
27 FFFE 53.5 0.2 8.7 — 37.6
28 4FJE 50.6 0.2 8.9 — 40.3
29 4R 49.8 0.1 7.7 — 42.4
30 FF R 48.9 0.2 8.4 — 42.5
A
JUAE 51.9 0.2 7.7 — 40.2
4R 53.6 0.1 5.2 — 41.1
S 66.4 0.4 17.4 — 15.8
#1 SBIGEIZED655E LA DT D RBIREE A EHEEHI DWW TIE, SER5FE6 H TR T LT,
X2 ZOM (IR [ZOWTIE, AW DBHLHF (FIETe) 0. AU MO AT B O — S INFE | IR iE % (4R -
FB TN O R OKAEE 2 ETHD,
(4) TIOIHEKEfN BRI AEE K
(HAL:A)
g |48 [ 54 | eA | 7A | 8A [9A [wA [uA J1zA [ 1A |28 | 38 | ‘gt
2THEE — — — 825 | 1,407 | 2,751 | 2,280 | 2,028 974 786 | 1,013 336 12,400
284 485 | 1,199 | 1,755 975 | 1,676 | 2,489 | 1,794 | 1,368 | 1,497 589 529 348 14,704
294 I 719 | 1,323 | 1,362 938 | 1,721 | 1,906 | 1,991 | 1,456 | 1,432 688 419 445 14,400
304 753 | 1,446 | 2,051 | 1,032 | 2,088 | 1,389 | 1,508 | 1,734 993 585 840 976 15,395
AN
TEATHE 752 970 | 1,836 | 1,250 | 1,690 | 1,724 | 2,339 | 1,576 | 1,527 41 0 0 13,705
A 18 0 101 | 1,251 | 1,313 627 | 1,309 | 1,464 338 0 122 237 6,780
SR 369 459 | 1,456 910 | 1,074 508 | 1,874 | 2,658 | 2,068 | 1,253 567 | 1,062 14,258
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(5) BT VLA R—LR=DFIHRH)

(Hpr: R —2)

R 48 | 5A | 6A | 7A |84 |9A |10A |nA [12A | 18 | 28 | 38 | 4G
PR
1245 | 2,120 | 2,482 | 3,633 1,258 1,029 921 1,907 1,257 1,458 1,747 | 2,004 1,836 21,652
L34 | 1,667 2,208 | 2,642 | 2,779 | 2,587 1,999 | 2,449 | 2,998 | 3,092 | 2,557 | 2,325 | 2,230 29,533
L44EHE | 2,471 2,549 3,224 5,205 5,791 4,408 3,311 3,328 2,989 4,147 4,520 5,264 47,207
154 | 3,035 | 4,615 | 4,310 | 3,828 | 7,021 5,682 6,493 | 10,063 | 7,228 | 6,442 | 7,112 | 8,282 74,111
1645 | 4,074 | 3,682 | 5,005 | 7,217 | 6,704 | 3,832 4,606 | 4,568 | 3,821 4,242 | 4,641 3,659 56,051
LT | 4,192 | 4,505 | 5,580 | 5,131 5,671 4,782 3,595 | 3,969 | 3,198 3,378 | 3,268 | 2,568 49,837
I84FE | 2,558 3,122 | 4,242 | 4,141 5,323 3,455 3,710 | 4,084 | 4,145 5,130 | 7,114 | 5,745 52,769
194 | 4,253 5,816 | 5,675 | 5,161 5,725 | 4,577 | 5,603 | 5,428 | 4,387 | 5,164 | 5,559 | 4,335 61,683
204 | 4,622 | 6,235 | 6,919 | 6,476 | 6,223 5,144 | 5,222 | 4,785 | 4,276 | 4,568 | 5,059 | 4,534 64,063
214EFE | 5,149 | 5,962 | 6,450 | 5,717 | 5,415 | 4,609 | 4,729 | 4,536 | 4,162 | 4,513 | 4,603 | 4,929 60,774
224EFE | 6,608 7,950 8,132 8,654 7,412 5,812 7,081 6,959 5,959 5,592 5,790 7,406 83,355
234 | 8,728 | 11,577 | 12,067 | 14,187 | 12,038 | 8,454 | 8,453 | 10,332 | 6,843 | 6,712 | 6,350 | 6,574 112,315
244EF% | 11,016 | 11,036 | 12,860 | 10,125 | 11,754 | 8,400 | 9,369 | 22,195 | 6,720 8004 | 7,330 | 8,916 127,725
254 | 14,531 | 13,861 | 13,268 | 12,892 | 13,130 | 9,277 9,777 | 12,831 6,616 | 10,233 | 8,383 | 9,336 134,135
264 | 14,289 | 16,570 | 21,925 | 16,837 | 14,702 | 9,259 | 10,979 | 18,011 7,233 | 6,711 6,156 | 5,986 148,648
2TAFEFE | 15,633 | 12,642 | 15,296 | 16,929 | 12,571 8,344 | 11,151 | 17,398 | 7,809 7,752 | 7,592 | 8,139 141,246
284 | 13,531 | 13,618 | 12,403 | 17,072 | 14,432 | 10,160 | 9,587 | 15,107 | 6,639 7,209 | 6,625 | 6,400 132,783
294 | 11,981 | 11,956 | 13,434 | 15,550 | 13,721 9,214 8,945 | 20,054 6,188 9,822 9,455 | 10,689 141,009
30 4R | 14,396 | 14,574 | 19,157 | 23,269 | 21,576 | 16,156 | 9,732 | 15,843 | 7,403 | 8,435 | 9,722 | 10,685 170,948
N
JUAEJE | 17,849 | 11,805 | 19,406 | 28,579 | 18,364 | 9,763 | 11,613 | 14,788 | 8,113 | 8,319 | 7,669 7,180 163,448
24EE | 5,062 | 6,213 | 14,706 | 23,274 | 18,153 | 9,972 9,777 | 11,203 | 6,992 7,524 | 7,376 | 9,637 129,889
SR | 13,023 | 12,709 | 21,348 | 29,943 | 26,206 | 14,047 | 10,685 | 14,234 | 12,995 | 10,571 | 9,212 | 9,875 184,848
(6) FTARTYIR—CERIB)—FH
(GALED)
R 40 | 58 [ ed | 78 | 84 | 9A | 108 | 1A | 123 | 1A | 28 | 38 | 4Rt
Sk
2T 2,346 2,864 3,187 4,061 2,901 2,899 3,103 4,088 3,284 5,164 | 2,241 3,409 39,547
2841 3,048 | 4,292 3,961 4,842 4,053 3,792 1,859 2,215 3,639 4,671 3,879 4,612 44,863
294F- i 1,852 4,330 4,443 3,288 5,519 2,418 1,903 1,572 1,212 1,451 850 826 29,664
304 934 1,101 1,362 1,359 1,761 436 1,154 2,121 1,683 1,304 1,646 1,816 16,677
A
JUAE 1,244 | 2,660 1,632 1,473 2,499 1,450 | 2,796 1,706 2,058 1,020 1,372 802 20,712
AR 303 8,777 | 11,915 | 10,033 9,552 7,898 8,841 7,502 6,852 4,971 5,801 6,986 89,431
SR 1,088 3,633 3,588 2,828 3,321 3,461 2,715 3,254 3,011 2,463 3,588 3,665 36,615
(7) Youtube AR Fr>RILICESSTF v a /L I#REEREIH
(BLAZ: [l
R 47 [ 5 | ea | 74 | 8A | 9 [1w0A [ 1A [ 124 | 1A [ 28 | 38 | 4Rt
AN
A i - 855 549 201 1,438 450 1,547 293 424 332 210 405 6,704
S 490 | 2,188 | 9,402 1,576 220 68 310 426 262 | 4,449 50 330 19,771
(8) AVAREBTSLERIZHT I\
(BAQT: 1)
A 40 [ s | eA [ 74 | 8A | 9 |1w0A | uf [ 12A | 1A | 28 | 38 | 4
AN
2 - — - — - — - 33 176 112 211 905 1,437
SRR 2,055 1,849 | 2,009 1,647 1,185 1,957 | 2,392 1,806 1,780 | 2,499 1,948 3,585 24,712
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