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HAREL (2023) [H#EGAIGE. MBAEAED L0 [HERBZVWTEb] & [#EXGroz 78] —FRED
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5 — 20224 AR R ] AR BLLEEpRgE v 5 — . 69-75.
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K EEE) OAMEIEN & 0 5 R SN2 10004EFT ORI ODNAFEHT © 4 % ShiEske] ~ —
#— (SSR. InDel. SNP) % H\7-FERRROIEILELY & O Iz X 2 SV B

2. MRDHE

BEE L T O BB P IS ALE T 5 KSR (BIEEAD708~715) CTIMEDFEARAS AT H
N7k (AD1906~1907). RETd 2 FEAWRGE DT -NF—MIIREIZ AN T2 L = ORI &
IEJE 448 (AD993) FeOMHF 1 B R S M7z & ORI UCHUS I e 32 4R AR 2 RS SR AT
10004EAT AR L7722 L b b (hFf1998) ., FLm R (10M4d) bt Ezohb, £
EOFILRMACRGOII2 I, FREG. BREBLOWRED ) o 31k (FEX, #HE
Ky IEHR) . Gt6 o5 anz, 6 MBI S 72 Rai iR o> 4 565128 L IRE
SNz LFEWIZEE O— N TH 5 EHEKFOMEH AR TR 2324t L, A A ks = By & L
CDNAFENT S 5 Z & 1Z L7z Bk L 72 FiiiE 2K O s & RDNAWTH AL ORI 2> & JEF 12w
LOTH DI LIIMEDP T, FIRE SN LERP O L 0. L) R CRAT % 1
DTE, LL, INHRHIET RTOFLRRRDO b ONED, FII I L ZIZZ Dk
ROFHIHDERA L72BIUT 2 Vh, FEIEATD Thh o 72,

ZZTAAERE L. 1 FARFOR OERIZ OV THERE A 182 729012, TRl O % Ik se g
=M (AMSHEE) 12 X 2 i R ZERIE Z 1T 572, 2. DNAH GO 13 & ORI
LDOFEEER NN 1 TERDP S 2 SNZFH O ZoKIZ X 2 DNART & il #4720 3. BB
DEVKER 152 72012, PCRIEIEEY (DNA) ODNAKERYIIE (v —7 v AMT) %
1To720

3. SEEDHRME

(1) LT e 2 D4

B IR RERMEE T 572012, FATHEKED S 557538 S N2Fb) O 5 5 IRAFIREED B
WRKESEEENPTHICHDLDOEEK L 720 TDOF 2 HPCREIEIC X > TDNARAASE W
ERERRT & 72 3AEM (ALW-1. AW-3, AR-1. [XI1) ZFAQEEIMR L 720 F 1ITFEAH]
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FEVHH L 23O T — 8 27- T ST ORMEIZOVTIE, T2 b o (K &
50 (BT, Kot HE bRkt 234550, # - LKOBRIILV O (M1 -2),
YAROEIRILIZ202 B2 550085 o72 (K1), EEDFHMIZImage ] (Image processing
and Analysis in Java) Z@H L7z ISR EERBLZELZ 00, 3TN TH
BERIZHE S %,

BETERFERBE MHE L Z 08

H1 ##
Ak (ALW-1) BEBX (AW-3) BEHRXK (AR-1)

= A 4 8 3 4 4 & & Beled A T 8 4 3 3 g e 3 g 3 40 b & Bl

®1 MRORE

AHEE  CUNEE  HE ZXE  BR/AE  ZRR/ZRE XX ERte AVERE
(mg) (mg) (mm/mm) (mm/mm) RIEEE  (mm)

1 EEAR AW 26.6 214 6.13/3.71 531/3.13 1.70 B4R
2 BEEX AW-3 2017 149 6.53/2.65 5.63/2.54 220 196+ BEE
3 BERK AR-1 21.1 155 541/386 469/3.03 155  430+a FEE

(2) FRAE

BECL 72 3Rk (ki) DBEHERFFEQIMEBOHRIITROK2DEB) TH D, il
M DIEAFBIEARAL (MO 2 TERAUTEIE L 22 FRHEP) 139X TH 8 i tzF72 5 101
FRFT BRI S PR EIHSE T 5,

K2 HEERBENRIES L OBEEIEDRKR

sl sz 2 5 ¥ JE 4E 8 IE A AR e R MCEMR ZTEEMRICEE L - EHE
(%o) (yrBPx1lo) | (yrBPx1lo) 1 o JE 4% i BR 2 o JB&F
PLD-50842 S Elgg‘f;’z; 775-785 cal AD ( 5.85%)
#®E4 |-26.79%0.20]  1146=18 1145+ 20 ca ‘ 830-850 cal AD ( 4.87%)
: ALW-1 920°956 cal AD (44.58%) | 075 977 cal AD (84.74%)
: 969-972 cal AD ( 1.64%) '
—_— 775-785 cal AD (12.48%) | 775-789 cal AD (13.96%)
ki 832-849 cal AD (13.28%) |823-900 cal AD (52.03%)
E . + + -
af){vi PLEE0.20 L IO 1160220 f 676-804 cal AD (22.26%) |917-962 cal AD (27.83%)
' 926-948 cal AD (20.24%) | 966-974 cal AD ( 1.63%)
PLD-50844 ;;g:;gg Cai ﬁg 2132228 775-786 cal AD ( 5.76%)
®Hets |-25.9120.20|  1145%20 114520 ca : 829-854 cal AD ( 5.82%)
. AR-1 919-957 cal AD (43.71%) 874-978 cal AD (83.87%)
: 968-973 cal AD ( 3.59%) e '

(3) > &3 x— 3> DRAIEE & DNARE

HRDNAGHT OFNRL, 1. 5 OWE R, 2. DNAOHIH, 3. PCREIC & 2 DNADHEIE,
DI3DDAT v THERTH S (Oota - Hudson 1998, Oota et al. 1998) . PCRiE L4 & THi
EODNATOMITRETHHZ L h b, EBRBEFETORA (25 I 8- a>) IZXH4
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DO FWERR T (ERTIIER0Lm) THhbH I, FERBEICEET LHBEBLAHNVEDNA
TR TR EOTLE) T LICHASH (Takahashi et al. 2016) . FFIZ. FAKIFOHIH
D & 9 IZDNAEME D, D E WAL L T AW 2 A 1L, ERGEFORAL
L OEEZ ORI LR SRV, Z2 T, EBRBEEOBRMGRLEREEO T ¥ I 5 —
Ta vyoOxEIZOWTIX, TaKaRa (https://dokumen.tips/documents/pcr-3-html). Oota -
Hudson (1998). Oota et al. (1998). HJII - P41l (1992). Takahashi et al. (2016). Tanaka
et al. (2016) D HEEBEIIL T, EBRTY TOXG, 7)) — Xy FNTOMESE, EErER
B SIS, EERIEOHWIIT, 74V —F —fF&F v TOMH%E 2 O E2ITo 72,0

IV IR a3 VIEBRREDACTOA L 2. FARFOMM ESEM  GEAFIE T BEMEE)
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3) AZ I H AfillEE (2021) https://www.cataler.co.jp/products/motor/

4) PR (1998) . G
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A vy a2tk AT LA H40, #30, #1072 L [H40, #30 TMBEFEREERT SED

HAEL LT, #10 3 ARABRIER O fil
R O XFE D0

TIAF T T
4 IV A

AVzF LR, EE 20un

it BEERR R, OA vy v aDTFEQ
Ay va®D LIZEFA B L R
Dl bEicER, Qo L b iEET
NLryDOXH I Lanb@En» Lz,

ifit 2 P 42 25 Al MEHER ., TR AL,0,, AU =R v |MEAMEEEA. X v v ok, D
Fes, AR ERBE~1400C K & v 7o fik 5 SRR AR T A
R F a7 7 At E filk 15 SE AR O KR BE AL M (105°C
2H) ., ABRAIMBEL(800°C, 1H)
£ B3R B 0 FH2ZH, K., &, BREMRFI I MEKRKOE Yy FBI O AEY H
TAF v LA (SUS304) #U L A
K 2\ 7 %t T-35 By —x FEHIEE ~750C fil S N 0 A A o I8 B E A
ABLFERTE |ZF LAY R4, 6nnx270mm flk i PR LR A v v = O FEER
A ATy LA A Anm, 3mm 7R X ko A0, HOooF 2By HLA
viavrFa—7 (HF5m, NE3mRE Mt B % 2B B AL O B e A
S=oBHEE 4L, A F =K, -2~60C, EFZ7— |BHLITZXOKREM
7 — Itz A

AT VT 4N
B —

BERATm, 77 AF v 7 BELE—
Iz > b

B LA 2DREEM

vy YT 4
5b_

L 0.45um, PTFE &

R=RUTHITORER

I=RUTS SLHFER, v~ A T7e—ariae—F |HABIICER (1.5L/4)
—ft& MP-ZNII ®_ 0.5-3L/%
vy arvEE PQ HEMR A % 85 H HEORDIFEHO > — VA
T RI—Ny V5L, —YVHay &l flhE A D, Ho ¥ AORBA
TEST0310 MBEYET A opirdt., ERAFEX(Ho 4 (COREDN 4000ppm L FORE, CO,
72 L), CO~4000ppm, TESTO # %L [0, & % ¥ & % H &
CGT7000 CO~1000ppm, RN, HEKIEF (CO PE N 4000ppn LL E D EE, AR
b LT CGT7000 THllE
NOA7000 O, : ¥na=7A, NOx., BHBIEF [CO A 1000ppm A EDOK, 0, R E %
g} &
#£ 2 fik gt R
(2%8) BERREIIvI®E8 A= L (BELrDOKEX
NHC dmm, REORE S 2nm) ZARMAREBICALI RE S
OV HLTRBRZIT- =,
NHC B3k | (£3&) NHC OHRK
LMS K | (%) ®BekgHmER., <180 um
LSL¥ R | (25) BE&EHKR, <180 um
Cu,0 I, 99.5%
Cu0 AR, 95% LLE, BEK
TiO, TFH—BR . Rk, 98.5%LL £, KK

) RSO TOH) b, NiZESE R (Noble), LiZtB#k#L (Limonite) %7773,
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NHC 2| 1643 (519 (7111(5.01(99.4(99.0(99.7(5.0(317(315(3181{2.0(99.81(99.7(99.8(2.0
NHC 38 1614 (484 (700(8.01(99.7(99.2199.9(8.0(380(3771(3821(2.0(99.91(99.9(99.9(2.0
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R ) 5714171681 |5.5(90.5(81.9|196.41(5.5(3311(322|3411(2.01(89.8(89.3(90.2|2.0
;},}Mﬂi 1 478 14251529 1(3.01(85.4(83.7(86.8(3.0(|357(342(3631(2.01(54.5/|50.6(58.4(|2.0
;;ﬁM;'SE 2 555 (4791662 |7.0(79.1(58.1|87.4(7.0({390(384(|3961(2.01(62.3(58.8(65.9|2.0
;;}M;’i 3 591 (448|767 |7.0(74.1(56.5|80.6(7.0(4111(410(|4111(2.01(32.4129.3(35.5(|2.0
R ) 542 (450|653 |5.7(79.5(66.1|84.9(5.7(386(379(|3901(2.01(49.8(46.2(53.3|2.0
;{;}Sj]; 1 572 (455683 |7.0(73.3[63.8|79.3(7.0(325(324(|3251(2.01(17.11(12.0(22.2|2.0
;;ﬁs;'; 2 576 (478 1696 |6.0(70.3(64.3|75.71(6.0(382 (376|387 1(2.01(33.5(21.6(45.4|2.0
;;}S;’; 3 55601434 |61714.01(60.6/54.5164.11(4.0(312(3111(3121]2.01/46.2]|40.8(51.71]2.0
;},}Sﬂ]; 4 8] |588 1491|682 (6.0(72.5/60.4(83.0(6.0(364 (356|372 |2.0(44.2|34.0(54.3|2.0
Sy 5711464 |6691|5.81(69.2|60.8|75.5(5.8(345(342(34912.01(35.3|27.11(43.412.0

E) P2 @REARERSS D0, ARSI RE Ty —AVAREBICXL B X%,
4-10 b [[ £k,

FEY.
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F3-2 BRG], MR A EKR ., RBEIRER OB A 0T A\ E & CDR

3

e 1 7 9 B IR
o 121 %% ﬁgﬁj\uﬁx TZJFH;; CDR % ;JFH;; ;ﬁﬁ]\ouﬁx gﬁ;; CDR % gﬂ;;
H wE C - - wE C - %
SN YINIE- SN RESHE Y NE-FN RS NE YN PN LA NE - YINEE- PN
Cu,0 |2 A |538[455(603[6.0(91.1(82.3(96.3(6.0(342(337(347(2.0(95.0(94.7|95.3[2.0
Cuy0 |3 [A] [544 (422|708 (6.0(92.9(88.6(95.9(6.0(|316(313(318[2.0(76.5(73.9|79.2[2.0
Cuy0 |4 [\ |577 (442|679 |7.0(89.3(81.7(94.0(7.0(|388(366(411(2.0(87.6(86.0(89.1[2.0
Cus0 |5\ [569 (459|649 |7.0(82.9(79.7(86.6(7.0(|370(363(|378(2.0(83.5(83.0(83.9[2.0
Cus0 |6 [E] 563 [470(632(6.0(72.8(61.0(78.2(6.0(|374(354(354(3.0(61.7(56.9/56.9[3.0
1 558 (450|654 [6.4(85.8(78.7(90.2(6.4|358 (346|362 (2.2(80.9(78.9(80.9[2.2
Cu:0 |9 [A] |554 (456 (|626(6.0(82.6|75.7(|94.5(6.0
Cuz0% |10 | {606 [481(7066.0(81.1(74.9(87.1/6.0({371[359(383|2.0(62.4[49.0[75.8/2.0
1y 580 (469|666 [6.0(81.9(75.3/90.8(6.0(|371(359(383(2.0(62.4[49.0(75.8[2.0
CuO |4 7] 569 (449|672 (8.0(67.3(32.4(86.4(8.0(|343(336(349(2.0(30.6(26.2(35.0[2.0
CuO |5 [E |566 (458|688 (8.0(71.4(64.1|76.2(8.0(|393(388(399(2.0(46.2(42.442.4(2.0
CuO |6 Al |544 (437|667 |7.0(91.3(86.0(94.6(7.0(337(330(344(2.0(54.6[46.4[62.8[2.0
CuO |7 [E] (544 (437|667 (7.0(91.3(86.0(94.6(7.0(337(330(344(2.0(54.6(46.4[62.8[2.0
CuO |8 Al |560(470(|612(6.0(62.3(58.2|67.1[6.0(|359(349(368(2.0(44.4(41.847.0[2.0
CuO |9 [E (568 (471|668 (8.0(66.8(54.8(78.0(8.0(|361(351(372(2.0(35.1(30.7(39.5[2.0
1 558 (454|662 |7.3(|75.1(63.6(|82.8(7.3|355(347|362(2.0(44.2(39.048.2[2.0
Ti02 |6 [E [603 456|694 |7.0(67.3[32.4(86.4(8.0(335(331{339(2.0(30.6[26.2(35.0/2.0
Ti0, |7 A |565 495|635 |5.0(58.4(52.3(61.1(5.0(|404(373|458(3.0(27.5(8.7 |50.7[3.0
Ti0, |8 A |596 (471|663 [6.0(43.5(32.4(53.6(6.0(|356(331(401(3.0(12.6{7.7 |19.2[3.0
Ti0, |9 /Al |536 (469|610 |7.0(46.3(34.9(58.8(7.0(352(348(3562.0(32.1(27.3|36.8[2.0
1y 575473650 (6.3|53.8(38.0/65.0(6.5|362(346(|389(2.5(25.7(17.5(35.4[2.5
R4 BT EOBRBERERNMEBAD ST ZEE L CDR(GE 3-1, 3-2 IV EHEMH)
filh | IR (B YERAE) °C CDR % HAIRSE (fRK)C CDR %
SRy | R | R | B | B | BOR | EY | B | iR | EE | el | R
NHCH | 571 417 | 681 91 [81.9 |96.4 | 331 | 322 | 341 |89.8 |89.3 | 90.2
LMSK¥Y S| 542 450 | 653 |79.5 |66.1 [84.9 | 386 | 379 | 390 [49.8 [46.2 | 53.3
Cu,0 558 450 | 654 |85.8 [78.7 [90.2 | 358 | 346 | 362 [80.9 |78.9 | 80.9
Cu,0% | 580 469 | 666 |81.9 |75.3 [90.8 | 371 | 359 | 383 [62.4 [49.0 | 75.8
Cu0 558 454 | 662 |75.1 |63.6 [82.8 | 355 | 347 | 362 [44.2 [39.0 | 48.2
TiO, 575 473 | 650 |53.8 |38.0 [65.0 | 362 | 346 | 389 [25.7 |17.5 | 35.4
vE) sk : ANEY 800°C. 1H
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