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FORER. BFHE T RETE X 0 HEOHREEE S RO, HFACERT 5 EEZ LN FWRRET —
DOREEEHGEI O AR L E IR o7z,
1. IXU®HIC
BIRFI I SR R S 338 2 WO AR, 1979 O BZALE U, HIE - KILTEE) O 538 72 Hil
Td 5, Itoh et al.(1998)I7 & % L BIFFEDOEK 7 12 AL oD AT — V43T biv, KR 1.6 Ma LA
BeD AT — 2 T NAT /78— b« X=X BN U, BUE S BIRTE LI REmICH v | 55 MR OHER
WIMRE L R L TN, £O7=DRIFE TIXERIERPE R R a7 &2 W B ofERE S met o
TEENE OFE AT, 1992 KR, 2001 72 £)0, SOHEMEBRACE ME L AR OmMIES
FOF Y =y ADEHELEIED, 1992; Takemura et al., 1994 72 OIBNIERICRINTE I, LvLig
M. TR D OMEEEYE & IR E-LWE E TR & O BRSOV CRHBIADE A TUien, £ 2 THANIE
>@m$fi%ﬁ@ﬁﬁ%@ﬁ@ WA B OSURTE B R RS SR A L 2 & T, G & R
HEYE L OBIEIZ OV TER L, AR CIANEN2013) % S bl Bk L, TREREN LG LRTh]

[y i) I3 b 52 fm fl AN 7 - He
TS DOERBHERBY O Z IR TS & F ORI OWTHET 5,

2. WEHIE
AL TR S E B & B AIED B DL R TS & diiis & o BRI 5 72
. HEIEN(1992) TEM S T SCEHEHEIRA ORI Z FLICERIRE 21T o 7o, AR EZR 1
Cﬁ”\‘fo A3F 468 km O FREE T — & #1531, FIHREIZIEL SyQwest #1850 R — & 7L M B BRATK
T 5 StrataBox & 7z, MAERENE 3.6 kHz, &% 1600 m/s & L7z,
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VS B S D SR T — A W B R OBENBIE Sh D 2 b, JFR E LT Allis et al.(1989)
PIERT 5 £ O I HE RIS TEE T 2 W A K D BROFREMEN B, EBICRERERE ICH S ] 217
H & VEENDEINFEE L TWD & OFEE bHFTET D,

¥ 7= RIRFE 2RO EHHERGEE I 2.6 m/ky & @ WHERBEE Ch oz, 772U, BUNFEHRETVE X
D R OHERE R IOV T, BB B K & W2 DI ARZE TRV 2 15Tk Layerll 2 BB T&
Ppdno T e DICE T E TV, HEROEREE A IC oW T, BB OTEE ¢t 1.5-2.0 m/ky & MRy
HEREREE IR b O HEER, AR B IR B KB 1 23 THE 8.0-5.0 m/ky & HERRE B IIEH IC
B dr, = ORI TELE S 2 HERDEE o0 5\ O RS RIS R 2R - T L TR Y | BRI
VME C B HERS I AR, B B b Layerll [RBIE BRIV ME SRS AMEVVEENIC S

S DT LD RISt S R I o TR AR U 7 HERE B oD B O E IR T T B AL IR R X

C;Z)o ~ VI OO GUNAS T 7(F'JI/EJ im’ N IR TN TR MR IV SN ISR R
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Allis, R. G., Yusa, Y. and Taishi, H. (1989) Gas in Beppu Bay inferred from acoustic reflection

anomalies. The Quaternary Research, 28, 185-197.
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the termination of a large transcurrent fault system: deformation mode of central Kyushu, Japan
Tectonophysics, 284, 135-150
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Danhara, T., Suigetsu 2006 Project Members(2013) Identification and correlation of visible
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EINLA EE A R LT, T ATHIZE A (98% A 1) CO, (LR 3R) Inbre DT L M HERR

S, BT O ER T ELT Ny (8FR), Ar(TvaY), CH(RAF V) REMRE T,

He(“\UE?A)’?? CO, DRIPTEF — &1L, FbHOH ANBIETER B 0 kLIS S DS
IFFECEREH THZE% 770, KIEB BRI+ TR AR BIE T~/ il

| N4

PRI AR HEITNBZERIALE 2T,

1. FE)iz
WEGEFE DD ARG 240 T KR R OTE LMD, WEEEIL, IBRKEIRRILERYZE R,
il 22 DO HERAL FE 0 55 BT 24T - TR R K OAE IR RCIR IR R 57 (R IZ 8k A2 ) D18 Ht: D=5

17 N, NT R A (Y . on19 Z- Mm% HE Ry AR STy L S 18M) 4.\
[ ARG & O N NANS /AN IL’L, 4VU19) . “C VJTI):]?K, {J]]l?K/J\VJ/J\VJIHJ UL O 0 U7

7J< PER K EE}E?“ZLJ:, IR SR H 12 _{mﬁmmbmﬁjbf%ﬁﬁ%é/m&% if&u@k

ﬁzﬂitb( 5 1SC) 23K LM CO, a)ﬁ@ﬁﬁﬁm:&;é:&%mw:.
ARAEFEIL, 2031 /KRR CEER U2 IR SR ERET A (K10) SBEHZ DUV T, ~UD AD[FISL
waaua/mgw YT A 4 A 20 DL (4HQ/ZOT\TQ\m/H”Hﬂ7§2//(:T‘/NVF 4Add Ve VAN

™A Vs i VRGN Fd —~ Ny ] O=A Via/

(He)DHLJRE M E L, SOITIRIR O IREREL 77 (IRIR K OESTE R IR+ R AP CONZDUNT,
He 7 — &% W LTz iR B RN AL 8 BO)DMNTEIT 72D T, ZNHORERIZOWTH
HT 5.

2. PRE-FIOFE
I B HE R ES PN A T KIBRIE, S K ILERER T DHEBKLOUEDTHLE K
DA R —LETERCT DR LOEIZ, 25CE2 AL FTEISIRE CRIaL b bi>TIAZ
SIBHIL, BH O OISR TR S — AR U TR SHIOHE O b LTV
(1), AENE, B D TRBAKEEHICE 21 RORIRIERET 2%, IRO21EV O F 1k
TEREL 72



..._18_.

Tkm

¢ (—I}lalil
/)IL‘L’E[D

BT R R KIR IR O E (A, B) HIRIBOFEIRD (C)

[RGB D] ZEDTaLle > TRRAKEEBIZB 9 A T 2%, 20 EBITRT LI,
n—h e o Cay/fFEOE =— VIRILED 214, B CE BT VWK (BM KOH) &
BT AT 8 (R T AL W) (e UTe. ZOBMEIZEVABOREL HDHEERD
DB LIRFEA A (CO,) BT N A VEERICRINENAD T, TAEARIR LG+ 52812k
DT LT DERIR IR SR N T AR Sy (R T A LLUT R AL T 5) BNEMES LT, D

RS Ml =) o 1= 7 - LA e 2
ﬁ"PElKTJJ’dZ‘t)VJVk-L/ ki’%’?ﬁiz‘&? ~F D)fﬁQ;C/J* Lo,

[ =3B D2] RULKIAR DT A%, 20D FEED I, m—ha VTR AN 7
T I DN AL I AT T ARG E AR T

HARELD1ME, LR (CO,), EE (N,), T2 (Ar), ~U7 A (He), /K3 (H,),

A (CHY) BIOWETE (O,) DL T — 4 %1577, CO T AV AIRIES S CO, "“ﬁz

iz F ST N, Ar. He, H,. CH z+:.++}hﬁv$¢1%m7ﬁﬁwm%%mm$%7ba¢

=2 UTITMT UIZ, Ny, A6, 1€, Iy, LTy AR NIEECREFWT LB gl BV g SR AV AN

Y= WAREUSe AT N5 7 THrTL, Oy I3Z VLD IHHE, R T ADEHE, x%&%ﬁ@
£y ﬁ-ﬁ&?‘w&%)ﬁb%ﬁ%Mﬁ REHBRADLHREICE S TRD . ¥, CO, DIRFL
E RN (8 BC) KD B0, TIVHVIRIGE O RERD § PC %, Stable Isotope
Laboratory, GNS Science Limited (=a—3—F R RH QL ERNAE &R FHV
THIEL. ZOREREILE0.2%THD.

HAGRBED 212N T, BURUR PR B HE 2 R F0 R B 8 s f b 2 SR B AR D 47
BB 5HTEH (VG Isotope B VG5400) 12 &Y, RINLALL (CHe/*He Eb& *He/*Ne tb) OWEZAT
o7z, PIEREEIL *He/'He b, "He/*Ne tOFNZHUTOWNT 1%, 105 THS.

TR H TSI 1T DIR IR K LT A DEN A (BFEEL) B D72018, IRRKDBEHES



HAOHE A Z N E L. HAEH R, A0S TEEDLNIRED KESOR
—NCHERED A, B LT BB mor :“/’L'ﬁﬂ\:g?jofluf?w |’|T§:fd?55jﬂ?!aﬁﬁ7£f7 4
v - L= NE T I TR ) VE OB e Ll AL e antn) )?g—ujﬂ_\w 2 L x
4y FCEAL TR ed iz, TR KIS B DUV TE, B (ORI i, 2012) IZFRE#RLTodE

2, PR — L O H O TCRVEEE RN T T 40T _otof(EIJnauL

W
T
WS €\<’}/‘( % («'1

LRI
3/ ,ﬂo/

T

~- i i A
G ﬁfﬁzﬁ)ﬁ? ¢ A AT
,,,,,, o Wit NG, Ty yE C I VSO AR AR
HEIKTHE: Lo 8 o e . —r
HE, m— kRN, (//}/}J'qu{lﬁ)/\ 2 IziadS) 4
1 RO U A wirs, W 4 LV 2y
BREICAD T AL T VTN k
sk E S, DK i i"‘*?;]
(hﬁ 0 J<“C?f%7; L7 e o R IR AT ATl E kD
3 BT RRNT AFEAT S, D ZRL, o REAT. M
%m

2 ERWGEEEN AOBEF . FB A AR B L CO, DRINMAHEH, T
B 0 AR E H

3. FEREBE
ISHT, BHRIOFER A, T — ZRATICED TSI O T — & (R, 2013) LEHIT, F1IZ



F— RITE R ST SRBLIS T IR I SV E YL A e L S B Ak

7 < 7 AN DANII I oy LTy BTN UANAA TR VS T AT AR I 7 LT AL DA Vi B TIR
(YNNI e F e 2002 20 e b7 A NNAOO/ F. I~ Z 1> DI AN L\ 0 2 k. = e ar Lkl
\\Jo/ Uy ANARAVT RN ARLIV T O VUV 7o 1 OO elE /LA T, FKIL, A, FLEX

DIZOIZ, WIEY2 I LPEIRIR T A BIFE SR O R AL SR D — 5] (IR, 2000)
=OFREL7z.

FAIEIR O 1 CRONDIERET A1, EVMEAFIT DN TEL5I, FELT 8
LR (CO,) THAHZENHER TET-. KKK (H,0) ZBRH AREAFTHUNT, BINFER O
RAADZENERIERDE, KR (Hy) &A% (CH,) AT ESBIZMAR AR L, IR A D%
1Tt}J\H&VJ))\7ﬁFLt[F‘J1JJ/+\LL\ 0 ”C)ﬁ*bﬂf d:rb/_(/)cthL/cL)wU((K i, AULJ), D
WEBET A KUV CH B LB RB T B — 2 ThHEEZ L. LTI, ARG hE-T —
FEfE T, 07 KIRIR OB RET A0S, AR T8 D K LA AL RIAE AL SE - RIS AR EY
WEEH T D~ <RI ATHLZ LR ALMITT 5.

== JmL Tl VB B AR RSS9 2 A2 SR e /N e e
ax TH T /ANELZRK Y /Y R BT FEERE A/ AV L NRTIN o PN IVl I o
] - HoO & B < H A RS
=2 VN s [Py
il C) CO2 HS N2 H2 Ar He CHg r&\;}
(%) %) %) (PPpm) (ppm) (ppm)  (ppm)
BFICGRR 250 984 - 156 nd. 230 14 42 297"

BlFg<a>omE 2@ 987 943 240 283 758 303 21 3900 9961
GE] a: AR (2000) £ YEH, b:AGR (250°0) EHBH 2KREELVEE, nd. BHThd

Fof s Ie) 12’CCO; 3 4 4 20 N S 13C DIC DIC
x> ) He/AHe 4He/20Ne  # / ki o (gl

W\EACRE 91 744x106 105 0.84 -840 226019

UF] . FEEEDIRE (AR - 1, 2012) £YBER

3-1. HAARNET —4
THALAT 7525 (*He/'He H. vs.*He/*Ne ko) FICHF/KIBSRAS FEBERED 2D F — 2 %,

i S = -
BIFOWERAADT — 5 (KRR, 2000) REUNIHETE B RO~ 7 <0 A G, 1995) L&bi

L7 (B3). 2T, *He I HUER A BRI I HIBR RER D~ o ML IZ TR A S 2B IR 72
He(~ID L) THY, ‘He IXHIBE A FOTT RN LD RETEEL 4L o B F-HIED He
ThD. EDT, TAREND *He/'He it~ My He EHUBREER He DIRERISUTE
#4HlEN5.
‘He/'He vs. 'He/*Ne X AT 7T b b DF —HRAL ML, IRBFAFEHT ZA~D<2 ML He 12
B ARt He DIRADSHHI LA RLUTEY, MIFO< /< IEBIOFEY Ch A BIFFE R
ERUJ REF P E AT 5.
ZTIE&EBIZ, Shimizu et al. (2005) |ZHEL, FR& W CIRRMREY ZtF IR He (=
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(*He/'He)s = (‘He/'He)y*M + (He/'He)=C + CHe/*He)s* A [1]
1/(*He/*Ne), = 1/("He/*Ne)y *M + 1/(*He/*'Ne).-C + 1/("He/*Ne),*A [2]
MHCHA=1 (3]
ZIIE, S, M, C, A IERERREL vy, MR, KRR, KCTIIENLLORAREHK
L, 2L 7??%‘: > CENEND *He/'He ttwyo/mhe trRbT.

L& a
FILFEID /TG A—HZ, Shimizu et al. (2 CELTHLEMEAZALT, & He DR

BEM, C, A REHEALT. ZOREHE, = MUVEIRAUD LD 67%, HFREIRA~UD LA 33%,
FEGRIEAVT LS 0.3% L2 E S, v MLOFE N RKENZEN RSN,

10
% Mantle
//ﬂ& HE S
< .| [Air
= \*ﬁ
<D}
E (A IR OB AR (KR, 2000) ]
- L* EEEAOTITEAR UL, 1995) J
& 0.1
o
) \\
Crusta I
0.01 %

o«

4He/20Ne

DS VSR A EE A A D75 1 A RN AL CHe/'He-"He/*Ne AT 7T 1) .
HEBIOD BAAT Ra 13, K& D *He/*He i (1.39 X 10°°) THMLL /b D, LRI
BT RRE < MVES ORAHR, RO R RIS DOIR BT &
T B TOKIBROT —2E, FOLICHER LRI

)
-

3—2. ~UWA 3(CHe) F—Z & B TR REL T RLLAHE (6 °C)

TR O REERL A DRI RA A, 6 °C 1A AR BRI Thahs, BIFKFEDUE DT
B ML CO, D § BC AE (—10%0~—4%0) & [F UAB AN F U AR AR 38 C b D Al R BR R AL R
D CO,( 8 PC=H# 0%0) LHERMAHEMARIR D CO, (8 PC=H-25%0) DIRATIEV A, £&
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IMLETHDHTENZL,
LD BEER D DT ‘*’%@/m F’a‘%ﬁ %%#%ﬁm?‘éﬁ/ﬁf%é(%no and Marty, 1995).
ZITH, TOMTIEZISHT 5.

SALIERADES (FA /K EL) ORIEBEH, Tt AV CEIR2HIZ S
CO, BRI (S C) L § BC lHE kb7,

) ‘OCEC =0 {Bccoz'Xcoz +0 13CD[C'X[)lc [4]
Xeoz T Xpe = 1 (5]

8 5C fH, § “Copy & BCpyp 11F 211 AR (RS HEHES 2)

B
) DT RER (Dissolved Inoreanic PPN 0N T AN
N/ 4 1io af LI

ZIC 6 BC ye WY BERT
Ry

CO. B ETRALE( P A .&‘13.f“lﬁv

] “V\-’O\V J 1TH ] L7 " THEH LN ERX LY 1QOU1VU lsalllb w vl v/ u w ”E, c()z,
Xoe FEENENHT AFRD C CO, BILOVKFHD DIC DE/L4S TRERL, ZOFEIVASEITH A/ K
HEAAMIBLOAKMD CO, BENLROLNG, TOMILIEE § *Cye- XC/*He i 1o

(Sano and Marty, 1995) IZBIF DML A ADT —& (KR, 2000)(‘:&‘6 ui‘%bt(lél). o
i, 7V — b DR IIA B EENZ LY~ MVNICRE S A E T MR R R (CaCO,) 23 /yyﬁ
T CO, &2 Tk L - HIBAE B2 58 L C OIS B L T AL ST B RIEFR 52 0
RA AT DT my bz,

PR By ] [l ey S

ZORHTEITE BB L O RN ARORFRIZ AR LT IES R OMT ChHAD T, S5HiZ
TREHOTRFREDIRAFROHEE 2175203 T& 5 (Sano and Marty, 1995) .

/Uﬂ?r

613CS:513C_\A-M+613CC-C+613CO-O (6]
1/(CO,/*He)s = 1/(CO,/*He),,*M + 1/(CO,/*He).*C + 1/(C0O,/*He)y* O [7]
M+C+0=1 (8]
ZZlg, S O IZNENBEL, w2 b, ILAIARIRRL IR, HEREME A%, K
jt;il’i%:v vE‘ “Enlﬁ i 4/%% rjj%\ 3 %%)/\Vré‘fqhu v/ 5 “(“ '{é{(k Z C//SHG I;t)é’_)%j/)véf" %j/\u

END/ITA—H|Z, Sano and Marty (1995), Nishio et al. (1998), Deines (2002) 1755 <2h
JVIRIRER SR, WERRIRIRE, HERRIE A OMEE S AL, ZOFEHEEZRALT, BFEEED
BAEHEM, C, O 23H L. TORE, <=2 v CO, 4%, MBI 65%, HERMEAHS
W73 32% L FHELE AL, MERRIRERMLEIR D CO, DEHNKREL, BIEEB P o KILICELpH~
7=t CO, LIRBEREIREZE 5, EELTHIERORKE LN AT k420 A7 VR EE
NBIRBTENRENTZ.
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T 1 1 T
[A BIROEE AR (ﬂa,zoom] B 1 0 0
3 0
\[2¢, X C (%0)
\I AY I 4
4 6 PCye R 2 C/ He DR EOKIETHELLRT O KBRSy DT —& (FIEAE) .
RS (e LT, w2 b (M-a:Sano and Marty, 1995;M-b:Denis,
2002;M-c:Nishio et al., 1998), WER% B (Sano and Marty, 1995), HEREMA
¥4 (Sano and Marty, 1995;Denis, 2002;Nishio et al., 1998) 725N, EE
NOERABEFRU-. AF/KIBROT —4iL, FLCHERE LB
5. BHYIZ

HE B4 T AR TR O IR SRS A () AR L, T AR R EZ DAL DO
WA AR A E LT & oA, WEET AHIEE AL (98% LA E) CO, MBeDT LSRR S
, BRSSOV ER S ELT N, (BH), Ar(FA=y), CH,(RAF ) I8 EEh T
BIEE ST, He (NI L) R0 CO, DRINLEHLELT —# & o T B LRI 00, €
NONBEISEIH O K LS BSOS O LIFIERI CEEEZ A D2 RS, KITEE)
Bl G B T A R TR IE B DN L A E i 2 T2 RAE T~ < IR D T A% AT
B EETWAZEDRHBN 2T

AT (IR - i, 2013) OBFZETESIL AR 26 Tl B 7 /KRR OB IRA R0
~RARE TARITRAK, HEE CO, HAZ~/~aRThHD | L72D. 22
R EENENENFEITLDN | EWVIRAFIR O — A7 AN A YLD REL, ZDOKR
K SRR K DB HE 30.61, 23 (RIR -, 2013) =16083m* /4E& EA20 KM%,
B BT A SEE R A A R 110Tmm 2> TR DL, #EESh A% KiFFEI 43585m” &
720, BEF 200mIU G OFNT) T IS T HIERREND. ZHUTHAFAKIRROEHRD
ANILTBH AL O SEE RN R 72 A XIS L, 2o 7oA P IR &L, ThiixL
THE R 360 TE= 7 = IFD CO, BIETIAK, BIZHTZWRER L THEEHLTWD

SRR CH TS, R,



DK ChHB LS,
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TR ZIVE K ER R I I H I BRI WA TR, H%@U\&f)@é%tﬁbﬁn AL
B, Fle, Bl 1O KIBR O — VN OEIRADEBIT, Hxﬁs&ﬂ?&ﬁfwjﬁ%ﬁ
T, BRI TND. ZOI R EOBLIED THLNWZETIIARNWES T, #0OBEDEH

W& AT =K DO FT R B I B T e i SRR O 5 Th A,

S
BT

i A A S RUBHER B, R B R AT R 0 B AR A D QN iR B AT AR S K BE - BLGRE LR oD
D5 & DT O ECIBIZITIZENTEEL. RBEOLERLRSHIZ DN T =ma—
— TV RHE R IR IU T O BRI (A F2 < (Stable Isotope Laboratory, GNS Science
Limited) 736, f£TREN ADF A AR E I HOW T L E E RSB IS, #

I

el ie - - =l TT /v Q0 AL Zery vz 2
nENSHRE WO, Ee, BIHGREN, RIEROWIGEESSH (R YA R
TRSIR BB E R OB FE L EBIITH-. Z2ICitL

27“11/) @p%%ﬁ UG NN
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TR 2 28 LT, WIRTIHASCILEAIR X 2IREKIT, ARIEICLD &
FRENFEDERNE O, BE ORISR L, mﬁm@@i%@ﬁfLﬁ%*

P LTINS LN ot, Fi, KRN 1.2um BLEOA A 7RESEINT 21% 85
sal (BIRREIZ I BEAY) T AMBBERE LN, TR EATAREDIRRAKNLIT

R e APYHIXH A HAis w7 [PSIFSEZN Us o da
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1. IZU®IZ
BRI EIET B KR . I B EF RS, FOHTH, BEACKOME N, H
@mﬁm<km&Wk%H%MWﬁkﬁﬁ#%W%%mmﬁﬁ%<ﬁ&%ﬁ(%fwé B ziE, K

— o~ A O

W (1997) TR, RO REAIL, £ < OBA WK DT LSRR IES I
;5%@mm%wn&ﬁﬁénmw@o«@~n4wmw%@%%ﬁéﬁﬁmfm\zﬂ
S FIZE DO BAELHESNTHSHDOHHY (Ohsawa et al,, 2002) . K
R (2011) THE 0.03~0.0dpm DOREXEDT VU h =z RISHED LA U —H8ELA, K
DHEOORETR L 2> TNDZERRESNTND, EHICEKR - il (2010) TiE, #%
BOBROLEMEOEEN SN TEBY ., ZifkhA A L8 E L, BBREKL I

1 T R AR EV - AR TN = I - S ~C G2z oy ﬁ.f) N A L SRR &%71\7\
FF) VAU —BEIWC LA FRLEDEBICSL T, BO=0% LTWa i 3Tl

F K AT OV, UTE K TR S LT 2 ik Bl o /KIS F%@TZ)E@%I
WEER DORFZE S EEA T A (BOEDH T, Ohsawa et al., 2010; Ohsawa et al.,2014),
@%%HEEOKEEHEQMB)Ti\%ﬁfi%7w%?)~/@fé%ﬁﬁé%%@
WAL TFRIREE KB Ok O (FEEKILOBTEE D L EEERILOEE) &5 ’ﬂﬂﬂKO}
AT A U TR & B - BTN T b, £ ORER, KERIED D
WA g A A (IDBHERTE | A AV ORI DI, orm4@mé:1%m
PLEORIBEOA A TEEIC = BRI, Fo, ERENTA AU anf NEEEZE
L. FEEDEER R AWT, F6 (480nm) HEOFEREEZETLEMA AV anA R
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Aohic, Loz

BEIEEIT LA U —BELOFE L #1 4(1

W LD KIGHEOBIPIC LD REEABRESD A D :&Tzébfwé&WD_k EHix
3pm fHEDRE SOA A TILMED I —BHELIC L > T, BIAOEBERE XL Shb o b
REIED O, KR - e (1997) 1F, FRERMEA D] & FAEIC . BRMERTRRHE SR IC > T

S UG By

) 13X, 0.1hum DA 4z g R
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\
(B
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\— P

b BEIEATVaal FRBEELTHWAZEARBLTEY , AU CIEE S I E A
KEALTWABMERBERICR LT, KR ffs (1897) DGO I E1T -7,
. WFEE Ik

2-1. BEREIZDONT

BLVILDIE, AZNENICL - TRAFRERZ LD TH S, FHITEROEIZE
LTHRERTH Y, WIRE T CRIERZ2AOERLEDE . - BT 52 L ixEE
Thod, LnLBrb, BiRO L 5 Rt it 25 = & T, ot &4 5 Wikofa 5 5

L, BOBENCELG EEEBHNGHET 5 - 2 RN Cx 5,

BLHIOFRAE T, AREIL TN RO LATRER o = 3 L & SRRl CS-100
RO EMOCTIEERT 272, AR, EHMC, EEEEEETHHEY v
BNTKIBIRBT XC-100 A H L, BFEIC CROIE FESHE M5 D CIRIE 2472 - 7,

— A

CRREORIRE, EERMAZES (Commission International de I’ Eclairage: CIE)
T 1931 R D b7z CIE1931XYZ # %D CIE1931 AFEM Findk Ui,
CIE1931 K Tidt s, A0, BE, WEOZEHT 3 Rkl (Y, x. y) 0ETo &
MTED, Y IIHEICRHET B REE L, W?ﬁﬁ@ﬁ(éAW)&’f(éﬁﬁ%
MEDERV) ERL TS, I 380nm~700nm O HLEYEEBR I - TEIL L.
R AR (xo y) = (0.3101, 0.3162) b HANLEBNI A - ChkE 25, Y é

e ., N A
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2-2-1. HlEwE

N

LENOF L BT DIRVERERH IR A R 530 5 K43 R BI04 B e o0 B8
REAOERAKTHD (K 1), AKX CRE LEERARRSHAEINLE 2721 ¢k
RV, SR E R DIMFAKORE - FEIIBEREAL S AWEMTITD Lok b b, H
SEIRFIR] R AT 2 E 1T 72 U0 © 720 7 SR EORIRN % < | A OB R K
Thod, FHREMARIKEE TITRo7200, £ LTIOE S RBBNLThHS,
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Frhg e U, 5 ETORIE L, EHEERDT,

Ll B AKERE R o T, BIEEE X, KB, pH, ECESXMEBEE), ORP
=
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FR{E T
RESIn
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2-3 B DT
WAR A HICEATE - TRl B A A7 ORIENA 2 Kb B o 05 EE, B - f (2003)
M LR OB/ BB OWERAER T 5 HEL BB L., oXkikiE, [/ CERKR
D AR (EH - 40 2008 Tk 10mT.) mﬂ#ﬂvkz),ﬂ X3 1 2pm, 0.45um. 0.025um

/l/[ /J“ ven B v NoVos LULRLALY VA EANATT AaN T .JLJI._IA AU paliiN

DIFEHDORA L TV 7 A A F—FRENEINCER L, ThTho7 4 Z—iZlli>T
A A THEERERL, ABER—DFOIA X7 A NA—EDEEEEZZLIIC Z LT, 1.2pm
LI b (RZSCCIELIE, >1.2um & FE) . 1.2pm 3 0.45pm BLE (g, 1.2~0.45pm) |
0.45pm 7 0.025pum PAE (LI, 0.45~0.025pm) &5 ZEBICRAE - Wl 54 A
TRLT AR Ui, LLARA G, AFkE T AERAKE, B - (2003) %KL
U 72K AT Ee o A 7 R S —HT LA B IK < | 10mL OEIRAKRE OJE TiA 4 v O
BRSO FRIGEL . EREDELY & ACADERHTLES Z B3Pl Rhols,
FrCARE T, AW -, 2003 BB LZREKFOA 4T ORI E, A AT O
T IEDNEC R AT BT 5 FIRIC DWW TRER 9 5,



2-3-1. B DA 7 DR F 1k

AMFGE T, iR L L TR USREKZHABOREIINA LT LU 7 VA P L
o GBI UIART K LR DO KRS W o 77 2 f v VARRS]
e 2. 1= 1 e VA R | N o i S A s N i N
MEAZB LTS &S FiExR & ofz (K2 BUTF, A HE LR, RICH -

N
FLEE 1.2pm, 0.45pm, 0.025pm DEIL 11— RBATRATFARAL TORA LT VLT 4 K —
(RIVBRTHDHDVET RAVT v 78R C, T4 VE—2 75 AF v 7 BOEIRLC
v hL, &%ﬁyf%ﬁofﬁﬂm1MmLm63mmL%ﬁ@L\+A:w%bt%
WEITS U THA F VKT L, 74 F — % EBRENLE AL, 3D L -4

WEs1 > DR L oE Z% 2NNV T 2 LA T L 1 a4 N7
/J—W‘r‘uul‘—- VST AR IR I C IRV Y TCAVTCAaUVY S g SV — C e l.4p JLAEV) S A1 YV

= >1.2pm DA F U %, 0.45pm ABD T 4 )V H—i b 1.2~0.45pum A1 XDA A
V%, 0.025um LD T 4 L H = 0.45~0.025pm A DA F 7 L0 DT, FD
EERET LA AU ERER LT, 2B, BEAPOA I 77 03 50BHRE% b REHE O
FTHREZRLT T D EEZ BN AT FREHEED & 80 47 LANIC SN0 I8 % BAA L 7=,

/ N N\ N\

TANE—HE 1. 2um FANE~HE 0. 45um T4~ 0.025um

X2 JNEAEOB

EEROMHIZEN D, REBER BB > TV D HEEEFEAEIRK (BIHERm
B OEE RIS CERI) 2 AW CIHA B ORGEE (T2 > T, 2 DIERAKIE 0.03~0.04pum D
VIR FIZLEALA) B LV FACEALTWAZ LR MLN TS (OR 2011)

R o [ S S o L)

TR IR B ME 2 PRV & o CRIEE Y U 47 4 v & — %806 XA C BT 24772 o 12,
SIHTRERDIK 3 CTh 5, AN 0.025um DT 4 NE —|ZOHLHER T VIO —2 08B 5
N, ZOMERNL, HAEICLY BHFEE VS 2B I3 bR T LITHNETTH =
EMTETNDZEMIRENT, B, H¥E X BOWIIU T O ot ; AARET
B JSX-3200 EER: m Uy A FPHE  EZ2 BIE, BH:30. 0[kv], 0. 3[mA] FIEEERD: 100[s]
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2-3-2. A &V DT HIE

-0 D o ] o . - .
FEOBFETHEHEINIZALV T VU T AN M E LA T & B - 4 (2003)

IR BT 7wy (FIYERIEEARR) (C L DAl U, By ERTREESN TR S 6 B
3+ UV-1240 % VT 268nm TG 2 JIE Uiz, BRI, BYUERE O 4y (Fytiis
Kiflk, @A RREE) &3 7 a~d Ao L, sBHATR & RIS LTl - 72 O D
BAERL U T2 Bl % il o T s R BARE IS K> T T e o T,

3. fER LB

3-1. A L=IRR

=16 % BT AR OER KT X D K4 R B T B X oD R A S ik il O
BRABICHBNT, 2013 4E0 9 A & 10 ADZE, ARHIE, mgﬁm\m%m¢®ﬁﬁ
Bl A IRERE 2 TR, BREARI 250 (BHL L. ZiE, 13 BB %
», 17 B & 18 BRI %%&ﬁ%®ﬁ§%ﬁ&otom}%*i285 ZHEED. 29
HIC B OB AT > 72, 29 HOLE T, 4Rl & Fhk TIRIRKD BEAITEN)
RbRIT-8, R 9 KFE & A% 1 RpEICHHE L,

B OERAKIT, AR RZEEZELTEY, LbHABICET 5, GOz
AKid. —REC—E, BAOEICEE - FIRRIEEY IS4 Y) 2R TEDICHERS
NTRY ., Bk, B (BYEREBERIE R KICHILKEEZ SOEKEREAETETHD)



ZROTLEZEDOAITEAEFEN THY | KL L BITABMNTNL, 2 bDRMN S,
ZOEANE, TROERREIGIZE - TEREAKT CHbAE (HoS) NI %2 0T C Bk
AFT (S) WAL THRBTELTHA LD THAEEEZLILD,

2+-HaS+02 — 2:8+2-H0
3-2. BAMHIE

Gt (FERAE) OIRFADOAERE & AP

oo B (BET—4) X, WThb 5

ORER A, ThEhE 1 LR 2I1RL

A Ak o AL BRI
Ve RgE LtY)’q.)o QAUD s/ "“7‘ Z

CIE1931 BEK iz my P LI b D&, K4 ITRT, QEREOF—ZEA v binbas
BT ORRAKOERREEZRD S L, 490nm 75 557nm OMOEERT, ZOFEL. &
FENZIEE A0 b EFR GRS LT 503, ’FiéFm C{R< WIRAIC I HF 2 HIL A

(R A D T AR ik fE 0 88 KR ORISR A, BRI E DRV E A S E DK
HRAERE L TCWALEZ D

= oo

EEADEITKIIE L7 BRI B 3L 12 KREZGIEED S dio T,

#z1 BREEORRKOKEHRERER (201349 HBLVN10 H)

st pH EC (mS/m)  ORP(mV) iR (°c)
913 Bi& 319 60.4 237 405
917 %5 2.91 83.2 256 408
917 &5 328 51.9 229 39.3
9/18 %% 2.89 59.7 254 39.8
9/18 Bi5 313 61.3 238 37.9
10/28 B35 2.72 119.9 261 40.2
10/29 Big 2.77 104.3 257 406
10/29 ZiB4R 2.81 99.5 254 406
10/29 &KBF% 5.18 29.9 112 41.0

#x2 BREEORRKOBEIEHE (201349 HBLN10 A

sl \%

BAAT ' X ¥
9/13 B8 402 0.286 0.341
9/17 &g 97.6 0.278 0.329
9/17 &g 82.3 0.300 0.349
9/18 &% 54 0.263 0313
9/18 B§ 126.2 0.306 0.351
10/28 B 88.5 0.303 0.358
10/29 B85 78.2 0314 0.361

10/29 ZiHFHi 15.6 0.277 0.324

10/29 ZHTF# 26.8 0.281 0.332
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3. BANHIE

IiT ETROETERRE L &I IEBENEL B L > TT> TROTZRE T & (>1.2pm, 1.2
~0.45pm, 0.45~0.025pm O ZBkf) OA4 A VIRENET — X5 R 3R L, B, &
HOT— 2k, BERAITIER < FREDOR SMEIZE~TH 5,

>1.2um OREDA A VRE L BAOERE L OBRER 5 1CR Lz, 1.2um 2LEDK

BOAFTBEZD ERRKOEAOTFERELRES 2D (FEHRGEE2T D) LW O MM
DIHDHZENRRTEND, ZOEAEV (BMH) Ol FRkEl) 13 RIRAICI
LABIIHR L TR Y, BRADOAEIX 1.20m UL EORIROA FVIZEDbDTHD &
W TE 5, £, BIRKOHL AT 202 dfkeikix, BERIEUZA A vk

S LT e Ay N S R

R =1 LN)H/JLJVL«&\@ ‘DVJC/"—}/\_ Ddb’o)

—7J7. 0.45~0.025pm VA XD A A7 ORI, TR LIEIELA~D SRWETH 72,
IR - A (2003), KR (2011) 22T D L. 0%~omam1%4ann4<M%@
PEEEA 0.1mg/L R Tl LA U —HELIC L 2 F W B AIRIRRICITHRE Ga) T&an
ZEiZRY, AEERENTET X TIHREKOFEEFTH TE TV, TORREE L
T, EROBICR T 4 V& — EOIEM E KE Lol 2 BB b, &
RKRBI ORI A A KIS L DWREEAETT ) 28I L, RO THFBREZELTND
ERAKDBIR &S 2T/ -7, 728, 9 A, 10 A OFRE CIRBHBICH A A KIC K 5T
HEATORD > oD, Belf R oM 7200 R CIERE 23> TLE 5 LMW L7
NHTH D,



F3 REOZWELAAVEENESEE OH, 10H)
LYEEY -9 8/1IRS 9/138:5 /17185 91885
BRI EENOm) 490 496 504 531 544
> 12 0.301 0.382 2.62 8.61 15.8
HE(Um) 045~12 0012 0.041 0.038 0.008 0.05
0.025~0.45 0.008 0011 0.061 0.009 0.054
107292 B8 10/290 B4 % 10/288 5 10720835
BEEREOm) 494 498 541 557
> 12 3.69 248 139 15.8
HifEum) 045~12 0.12 0.066 0.32 0.097
0.025~0.45 0.012 0.004 0011 0009

3-4. FHREEEORIRK D R R R E
9 H, 10 H EERRIZ, KR4 EBURFTHBIEH X o AR KA OB REES T, 12 H 10 H &

12 4 11 HOW BICEBRIE, AKERE, BBURRKFHORER] A 4 v BELHE L, A
FREOME (K4 HOTEEERDDE. 12 A 10 H OWHIRAKS 496nm ¢, 12 A 11
HiL 500nm &IFIEH CIET, 9 A, 10 A OPFE CHBICHESY 2 L TV 2o (490nm,
494nm, 496nm, 498nm, 504nm) & HIEF B L7/, T2, KEHEDHEE (£ 3-5) |

HATEIE SETREREWVIIRD LN -7, TREL L bIC, KEZE (>1.2um, 1.2
~0.45um, 0.45~0.025um @ 3 BEfE) O F o RENE DR BT — & 2R 510577,

TEBBRIZI AR T 4 N Z —IZ Do T2 IRIBH & A A KR TS5 2 LT, 045~
0.025pm FEFEDA T VREL LTPRINIBEOCENE LN (0.1mg/L BEND
Img/L ), £/, HFOEETHEMA AV an A RERIZTET S 0.45pm K Ok
DAFUBRYIRE (1.29mg/L ; BH - i, 2003) LRI~V THBHI b, MAR
FREE O KA\ O BRMERERHEANE R K DF A 0.025~0.45um 1 XD A F 7hit (2w

AR CED VAV —BEICLE BRI BRBETHEZ LEBLARL TS EEX D, 2B,

D E"‘l#—nf)lréélw(}** Lo7s s ﬂ;ﬁﬁt&m"“’a—z e RTx. O AMEL Ty \v‘»l/{:%ﬁ%lﬂ;ﬁﬁl%i‘
N ) GV VR | <N R EFIE] A g O— U, JhE L C ZYESRWFIH] O

RENT 02D Z L30T b7z,
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M5 1.2umPAEDORBEDOALS AT OREL EAOTEKRE & OBG



#4 BB LAAEBIUOUKER #£5 BB X AERKREOEE &
ERER (20134212 A) A A VIR (12 A)
Bkt 121088 12711 Big 127108558 12/11 Bif
BET—45 A 7 7 RE (mg/L)
Y 9.183 9.608 >1.2(um) 13.4 104
X 0.278 0.287 0.45~1.2 (um) 0.34 1.15
y 0.329 0334 0.025~0.45 (um) 0.16 1.17
nH 286 3.39 Z2EHE m) AOK 00N
™~ Lo A S \THEY b 20 GUY
EC (mS/m) 925 504
ORP (mV) 248 219
KGR (°C) 35.2 396
4, oIz

K L > THRONTERE T DD E, UTOZ ERH LN o7,

1. 1.2nm BLED X WRIBEOKE RERWEA A V2L > TAEL T8 (BBXRAL) o
RO AT, ARSI REDRNERETHIZ EER L, ZOMIR
HRktaiblE, ERIL LA FORFZEO b 006 () NEOICNboT (RE)
ik BbDEEZLND,

2. KBRS OMARKEOE AL SILAGE BT HIREKIZONT, £0
FEO DAL, 0.025~0.45pm YA XDA F v anf RIfEoTEL L VA U —iil

AH0THY ., ILAAIE 1.2um LLED X 0 RRORE REEA A DI > TELD
TS EEZLND,

ATEERRIC L » €, H~AAAE 2T HMMEREBETEIR K T OFFEY A ADA A UKL
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