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0.1%FUETH S, MIHBTEMEMNIC & 2B ENAZ L. HINE T 2D HHROZH S - BIINICE
G20 EERHETIORKNETH S, Colfsh, LR G - @RAORE) Loxtlb®iT5
BYNDH B,

SX—01D8M-EN ERMIcH T2 Y U Eaitd1.23%., MENFMTIRL.24% L RBEMSOERTH O, %
MREE LTRINERESX —01EL Ol ]1.23% L IBIZFRRTH B, 2/, SICHBIF ) YMEHE
0.96%THY. ML EY IOl A>TV, FRHICHIF L ALY LTRIZ0.40~0.91%THY. it
MDL.07% & D K fliELoTV 5,

CRLDOEED S, AMPRBONICY Y BEELMS2OEYRIENITAHEL TOATRERERNRIHAS
LOO, HERE L DOANDSWFETREVLI LY S, HRICOMRBHIS HIEL EDBELTHTET L. &k,
SPORETF — X i3, AUPEANT I WELEORELT) ROIEETHE LTHRLEFZ 505,

praiis

e #E (1993) ) arbiik. NARME P, WMRK L2, PPN SN HriL. BSURIENRR S,
p38-45.



2. RBEAMDEEXR S

l.sht *:,‘

WEHE, ABOFEDINTLCA~DO4SO LRI TH S, KFOMM L2 B2 8153 T, 22T, REagito
WRICH D 5 HIFIOHRIE MET 5 A TEOEXR I Hi k727 Ak, #PRHI DO THREHEHITRS &)
MOV Baro2Mii 28 L. WERMN 2T,

295075k
IANF—HURERXMI T S AT L (LW, ISX3201) #HWT, IEROREL L X7 72 XA
YANIRG A= (FPIR) 12L& ti-7, KBOUMBADELYTHS,
D) LR 2A0EE, RN OBHERE R 5 — Dk
2) WEEEM3008, HUHEE20mm, RHE30keV. EFEINEIRD 2T

kB XBREROTRKBOIIL (Rh) 2=y XY YDA (Be) B, XMIEBIISI (L) 8k
BN TH 5,

REZL
IR DARITHTRU (WH%) Z@2& 25T

4.% %

AROBRE LTid, — R KBUE (LA : HgS). <> H 5 (B{b8k : FeeOs% ¥) . 8 (@it
Pb304) HEIHNTV S GliE, 1998, A, 1995), /rHids5W. # L8 & &R QT8 CidFe (3)
OUER -7 3Bl S hahote,

Fe203d 3 hitid. MEADRBHTIZ10.68% (BWEOHD2.2(% . MHBOMREITIZ22.48% (BEkD
4.51%) . AFIDOREMTIXI2.17% (BEOHKD]1.4%) . KHCOARBETIZ20.46% (WETD2.5(%) Th
D. SEETEIMEHL Y bFe203D G RAM S ORI AL TS,

PLEDEIR Y S, 1 MA~DO LN FINTL e ditafikbid, OShbRHSEELL NS,

LIk
it M (1998) FBIARDE ML, S5l WM, p. 42-48.
ARDET (1995) & ofsidt. #4FL HARE 3132, p. 63-79.

s AL oL
P20s Ca0
1ty _—_l
2 No.8T/& :
3 No.BLt@& ]
4 No.1 |
9 1 2w%0 1 2%

F1R BAHOYY - AVIIVLER (No31BES)



BIR BAXBIWER

B{I.wt(%)

thea - B R
B¥No. {t%R toill  No8TFM NoBLE No.l
12 MgO 0.28 0.12 0.04 0.16
13  Al203 25.53 25.40 30.48 32.63
14 SiO2 51.31 51,97 46.04 44.85
15 P20s 1.23 1.24 1.23 0.96
16 SO3 0.90 1.01 0.93 0.89
19 K20 1.07 1.02 1.09 1.29
20 Ca0 1.07 0.84 0.91 0.40
22 TiO2 1.79 1.74 1.82 1.82
23 V20s 0.08 0.07 0.08 0.07
25 MnO 0.47 0.48 0.45 0.45
26 Fe203 16.18 16.00 16.85 16.40
35 Br 0.04 0.03 0.03 0.03
38 SO
40 ZrO2 0.07 0.07 0.05 0.06
F2R BAEXBINGR
B wt(%)
Mo - K A B c D
X% BH &M A &l &8 RRZ R
FFNo. ezt | R Bex | 7el BeX | Fel Bel | fel 8ed
12 MgO 0.20 0.77 0.36 0.05 0.17
13 Al203 23.15 2259 | 40.03 3425 | 21.69 24.10 ( 33.41 26.10
14 Si02 5677 63.85 | 2958 54.60 | 52.80 62.17 | 47.50 61.60
15 P20s 2.12 3.26 1.30 1.10 0.20 0.13 1.47 1.50
16 SO3 1.14 1.04 0.34 0.23 0.58 0.39 0.80 0.56
19 K20 1.51 1.90 0.77 1.86 2.21 2.78 1.01 1.68
20 Cao 1.43 0.65 0.61 0.49 0.47 0.32 0.86 1.22
22 TiOz 2.61 1.77 3.67 1.95 1.37 1.63 2.58 2.01
23 V205 0.06 0.04 0.08 0.01 0.02 0.04 0.05
25 MnO 0.17 0.1 0.27 0.08 0.10 0.08
26 Fe203 10.68 476 | 22.48 5.05 | 20.46 8.08 1217 511
35 Br
38 SrO 0.05 0.04 0.04 0.02 0.05 0.03
40 Zr02 o.n 0.10 0.04 0.12 0.08 0.1 0.06
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3. TR DORAXR ST
INERARF v A - FH)

14X L iz
TR, HERGHS S VIR U2 PHE A S e BB B OA0EXER I I 2 17 EELIEE 5 O LB RN %217 -
8

2. R LTk

ARHIPHE LW E M B L HR3UDIHETHS (No.1~6),

Fikid, Sfhy 2—TH2gRLL . LHBEHICHAT S 1IRF LR LT 2 D&l 200 ) BT IEHRE L A
ChL BHRERBTUERLUICE, 5 Iy 27386 RrAI03 : 93.4%. SiO2: 5%) THFLHIRI{EL .
ChHEBA%Z1.8000gM LM S ¥/-HA (BKMRIEY F UL (Li2B407) 1 YFTLAZRVAF
(LiBO2) =8:2) 3.6000g& +rittEhtic, WM. NESDRCHBL. U— T T— (K 4O
Bl® NT-—2000%) 2 & 9. £¥1100CT40080MM - 3S0BHIEG 21T\, AFAK—FZ2FERL,
WEx, 74V vy TAH (BREW F V) F4AMCEREE) WA BON G EXH I R HlMagiX
(PW2424 %) MO THRBIEC L 2@ ETT o2 WETH#EINa20O. MgO. Al203. SiO2. P20s.
K20. CaO. TiO2. MnO. Fe203. Rb. Srt&s 5,

3.4k

HFHEB L BOIOEXB AR REFZ3LIRT, (No.1~6) ZEINT B WA H#KI2Si02THE6~
78%a 2. WL TARO3HHI6~21%. Fe203h 1 ~7%. K20 1~2%ZEhTv 3, FHELR
(No.1~3) LHB-A|® (No.4~6) ZILET 5L, Na20¥CaO®Fe203NA Ml THIFH L EI LN,

4.% %

FHEALE (No.1~3) LHIWLH (No.4~6) RFPARIROAMLRMMF LS i, O Lt}
BEBEEABREHOLBHESREEILZRT HOEELLNSE, Tih. EHEMTORRALHEL TV &
WicENE TR 2 %4HS,

B|3IR WAEXEOIWHICSDIHAHDERATR @ :% EHMBTHE @t : ppm)

[EREHTTHR) Naz0 1@t MUY L, MgO: RIEZ #2040, AOs: BIEPILIZDL, SOz BHET AR, PO:: &{tY, KO RIEHYIL,
Ca0 : BMEAIL L4, TiO: : BEFZ 2, MnO: BEw>/22, Fe0s : BMLER,
[BEx & Rb:WEUIL, S, AMOVFIL,

No.| ifi#3 |NaO|MgO | AlO3 | SiO2 | P20s | K20 | Ca0 | TiOz | MnO |Fez203| TOTAL | Rb Sr
No.19 | 0.33 | 0.75 | 21.01 | 66.19 [ 0.077 [ 1.38 | 0.39 | 1.03 | 0.015 | 6.24 | 97.40 | 90.3 | 65.6
No.33 | 046 | 1.04 | 18.82 [ 66.66 | 0.052 | 1.74 | 0.23 | 1.11 | 0.015 | 6.53 | 96.66 |111.1 [ 58.4
No.46 | 0.52 | 0.80 | 19.53 [ 68.12 | 0.062 | 1.71 | 0.18 | 1.04 | 0.014 | 5.41 | 97.39 | 96.8 | 37.4
Am+ss| 006 | 0.24 | 16.16 | 78.051 0.030 | 1.72 { 0.07 [ 0.84 | 0.019 | 0.99 | 98.18 | 81.5 | 39.4
No.55 | 0.05 | 0.23 | 16.30 | 77.49 | 0.029 | 1.64 | 0.07 | 0.85 | 0.018 | 0.97 | 97.65 | 78.4 | 37.1
Awtee| 005 | 0.25 | 16.18 | 76.04 | 0.032 | 1.80 | 0.09 | 0.83 | 0.019 | 0.94 | 96.22 | 87.3 | 40.7

Al bW Y| -




4, RN T RORESR (FRIE
W A - NEEENRT v A - )
1. Srifriks
B L 2o PiRHE. SRS S ML LCMEBERTH 5. HIAMOIFHIRTN4RDOE LY THS.

2. WBpE Sk
o, EBELONEARARCIIR T DI, WV EERL. MCHIMBIC X BRI XD Hik%EiT

7o BMEIE. ROTMUSHE> T MCHESBNENOMNS (Lo — ) ZERL.

() ERNkENE. By 2—H X TRIEBL, hURGRBIC X YRS, RS R E R, WERBE% (T
9o ATA R ALCENLPH 2 ERLA K. 2OVECIRY A2 A S ¢, B{LRAZTS,

(2) 8512, THERBIUNS AR TUEL., FREAEMRLCHE. 254 K5 ACENT S,

(3) 2Dk, WELOWFRBENOTYIKL, FSAKLEE2MOTIEL, MLE0.02mmilikoW R 2N
33, by LT, UM% TN ETUESL. 2—F 4 RIZENGL,
HHEHT, MBS F300ME TR Ll - M %, B - 3HRUE. 100 p mbsFHBZ NIV
TIEEOMPUC BT 3850 um (0.05mm) YA LOZHE L FRGHIHN (BT H20EMIEGHE G0y
miili) Z0ReE L. LA L1 - RENAOR TH100MA Lick 5 2 T, /o, Tl & @,
MEElcoVT. Mea (Relibn, BESER. FHHET. RAER) PARNFL Y DOREICDOVT
s - WARL 2,

3. AHROIIE

A~ 4 XPUF OB -2 CHIBNEC & 0 ET 2877, BTFBHRNTH S - 0MEVRETHI B S
Ve ELL. HAKICOVLTE, I ERhIEMEBEDD TV, BHAZRETSE I LN
LEFRAETHABANS L, I TREFHEMNT . A0 EHRT 5 BeGEN LISV TANIT 5
(ZHIED. 1993), Ak, Kozl T30, BHPELI SO EMENORF (LB b
BRcatBL 2z, SSTHRHLAEDNORRE Z2OBEL L RUTOMY THS, k. FHLHOFEMEITIC
DOTREDLIEE T 5.

(ERR{ER])

BBt BUR B RGBT, FOMMMEHIAR o F o LA F RSS2 5, ]
R b 3 P R b T L & SICHHEHER DIC RS Lo h D,

[BtER]

TGOS 2T /A0S LR, FRETOMUA T, VSRR e %287 5, WRUYE. &Gl
ETHaH, BAREELTHHRCEOT23MZE ML A, #Pitd sV RINOKEEICHZ-HI APHBLE
5L TEET S,

(EER{EA)

BB ORE L OMAPLEET. FOREIBI0~HEymfETH 5, IEMTHKRD S BRI AL,
2 ORHIC S > TREDERBRUI R {5, J 2T, /MMZ (1988) 4l (1990) (2 & - TR HIEA G
EEA, IHANERSIMELThATV S, J2TR. M2 REHMETEZ bOIZ DOV TIEERIER (K
RO - EERMET GHORAD - EERMELT (ROKED EAHIL. METE& L2V HOEHNMEYN (?) LA, bl %
Bt h ST O REINC DO T, (M ORI E & Hiciti&L 72,

HaspiEEak{tal

I OAMER 2 AT BT TREBAETH D, RESBIMMICL>THRE D, LUSHI10~50 y mii#ET
bd, ~HINSTF b - A= L bR, ARG AY, 24 MY IS REELSIHETEIEN
AoEhTd, 77 RPHEHRDZOEHBRAESHEH,. ZZITRANDZ 7 R EHBRENRE L.
(RaFLR]

FTHAEL T EERR T & MRS 1P 10~30  mBSED/NRIDOMEEEHOEIRK 1 THh S, ShHid, KBHEED
THLWL SN, LN bEEHS,
6= - RAHE]

LTHEDLIVEELRIR. WThLMEBHOEMTH S, ROHDI L, &4 38N ¥ D & 5 ISR HF
ANV LORERERNT LOHHBTHIMEHL LTI, bbb, TTR - BREK (ZRP 3, %



AL EDRIBZERNIMNEELhE AR I LRREETHS,
(RRHE]

ROBKES MR EAY R ABIEhE, MR, A e LTETAE) 20T b0k RS (B
DIROH) ERT LD SIS (CHhEDOMIMIKOBOERMLTVS), Y KA. iV NESRD
HeRb oD O34 Ml RTINS GIRHLGHLE) 20T b0 iigha, N, IAxrhA g
ARG EMFTOCRGTROME @IXRMEE VD) Ths. BEHEMSLTETREAR. XD HY) ©
HEOCHRLISE ZLHB\, 1—H A METTAHY RGERA IV HLEDSi02%DL VR ERIERTT 2
ToRH - BEROER IR ECHKT S,

INWAAA b HBECREHI KR H ARG T 2 BBRORMCEL B L ELSATV 3, ShsPNORERIZ.
KB, HERUE. LRTHI¥llicEd 5,

(BB
—BMICIRERSL | MO SITRETEILT 2 L &@h 6 AMICh S, IBIIHIRT. A2 GHINIEL L #h
H) &> THARICH RS, A LTRIERPIIRCE L 2 A%, A2 08k ¥ DSI02%D %\ KK
BICTHEMICEL., H. DHOLREBIUHERSICE TS, 4B, RINOABS LN UEER
melL,
(BaH)

FELTHAMGERRBIG LD H 5, FAEA CEICESET) 3. HRMCEY—LE DL S ikt k
V(e EDE L, IBIRIERTH B, SiO2%H i WIRIRY. Sio2%hhilliH 2 L3P v kI, &
W72 WA EDE S BRI TE UL EICET S, WA (ECYasiT) 2. NRMicEah Sk
8L, BRTDHS. LELTSIO2%DMR &L KIRAPERIMIC b EEHhS,

(BBRA)

FELTHAMYUNTH Y. RBEISBBRET, WH L TERO»SHBOLETH S, BRI T
EHRTHS, WRED & 5 2SI02%0 N2 KRG 2 IR LD KIRERER N A 2T 5,

[hASAR]

JERRUERD SINBISENCC A 2 A E LI bOTHRBNAYAEI RS 1S, My LTRSS & Uikiite,
E=Si02%hb L Kligic LS HHHN 3,

[HFo0OAR]

W oan, R sal, Eaoysall, KR oankEdybs, W LCRROENTHS, &
. AMBISECLDPLRVHDETH S, MIFRR IV ZMTROMILER—S—TRTENTH S,
[HZR - BRHISR]

B 2ERROME T, WA HFZADMRD L S THIMLIH TR (18T - D =B, NE& &
K BAHBDOHSA BLEUATA) KEMDD, FizKoubkicE YIS hi-milt #2413, o,
BHZ ARIERBETPPRODDHLHF7 AT, KILEAILEICLRANS,

[R;ABIRE]

FEUBHA TR, FTROBRLHWETR D21 LBIROYF ZBOHI B ENOWRAE TS AD L S IcHHIL T
3H0%5,
OasY - TR

PEMETER BN QRBIORIM) ROWS E1IERDHT 7 AFORAHUHMICHEIR TR 2 b, SEMBIR. 1ZLAY
BEMDO S L DANOTRBIVREAL VL, SL{HTHIDOLDEVS, ThHDMNE, SEMADORTREELT
FXRE. BE. 7494 b, ALY OKIERIZEEE T 5L,

(A=)

BPATHI. 7298, KWEF 280X WEInEIEL: bOT, JEMETEYA v 24 iz nR
Fo BEE LB KN L DEPHIRIIED S, HESEL L. FSMTRISE U7 SRS CHANE Lo s H &
ha,

(HERER)

HEARREARORELTOBHTT, B (FFYV Y27 R) ORFEHLEVODTHS, HADHKRET
ONERHNL O LML bDETHRLTHS, Tk, ML DL RN T OB ESF0.0 1 mmAkH
DHDEMH. 0.01~0.05mmd b D%E/HE, 0.05~0. ImmD D HBR0, ImmEl LD DKW E FHILE,



3. BRTMIORERHLVHEEHMNBSLAR AE. BIOHEN (FR) L LTANLL. COBSHKEM
(BB (2. LTV ARETROABHTEEL S,
[FERSEYA]

BESHRHTHL2 DL YD 2 OV RERNO—EIN A &S CWFEAL T3 DL I, &b, h
5 EDORTEOT RSO ¥ O KN (B MRS LOZIMBGHDN (FRIH)
%3,

[WEY - BEH)

L. RAOH., ERESEORTTHIEGL. ZhHOMCRHOBALRHO2LOT. GEIhENTOAREHH
0.06mmi LD L DOEBET L L. $10.06mmAeHKD LDE2EETTILT S,

)9 HSA]

A S A THEHS, HEREERS NABRCHFER DU LIcREED bDTHELFM PEVLITK
WS hS, WMEBEAMMITE LS PRESKZHEALIA DLV DRV,

(%88 - A<8A)

Fhif—5—0&, HZHE—S—DVTFhicBLTOFENL bR, BHLTEMH SV RERE LTRHESR
afERbr TR L T3,

4. B ORI & TR DOFTR

Fa LR FHEUE., (TROMBETOR &ML (N5KR), 4 IS hu b RPHL
Y- BN RRIRT B dIc LS — W R T - BIHEL oo BUF TR BIAESX 0. ImmiT i LI
9 - S OBREHED B VAR L RO ML NI Y DR E T, Lb. FEFQ. BHoilERL. =
WG IR BT ETT,

No.1:50~200 p mbh$%\ > Ut AREL 3mm). FEAH GREY) > RIS B - RANO HAHE > #HA >
(RAD SHIASHGHKH. EEIEE (AW, Kb, MPERkEs

No.2 : 30~200 y mH*%\» (AR 1.8mm), LI >HHE> A - KAKNDS SR> MM, fHEHbh, -
Tefi. MR (Ln

N0.3:50~150 pmdi%\» (AR2.7mm), FHA ) SEHLT (D SHK - KON RGEA > BEH
P> RG> 45 2> MIYUT B0 FEfsth €T, BENMET (/KT Melosilaf, Diploneisi. Eunotiald, 1
e . M-, fmEER s Lh

N0.4:50~400 y mpS%\ > (L AMES. Imm), WIS WETEND> BT > BEEEND AT > 1K - KTH
SHBAE>HAARE> Ovay, (EEHER). MYEERALS

N0.5:30~500 p mb3H\ (REABIFE Imm), #LEAT OUR) >HNAT GRED > - AR MG 8E > HHE
B>HSA>5EME. LA (BoKiPinnulariald. R . M bha. fhEmsen

N0.6:50~250 u mbiHL > URAMFE2.2mm), fid - RAGR>BETN> AR >HESN W) >HSA>HUN

P> RIS T - REM (AEERERD . BEBMER CRUIRD . 98Hbdi. MFbs, MPIEERA(ED

5. BIETIC & 2 MR LD H

B LckEdc i, 2oy TRy S, ERLEPIIHLI L EMRIl I hi. ChLHDORIEENIOK
&}, EENMETEAI0~B100um CERERSShZERETHIARVLOTISopmBUE) | BURHSUEE A
pm. PHHMEEHI0~B100 p mil&TH S (MMEEREIA(ET A 10~50 ¢ mAiis) . —J7. PRETEHERIMIORIEE,
B39y mBLF. Vb aY3.9~62.5um, BH62.5um~2mmTH 5 (HFHIATIFR S - PSRl i
RESM. 1981), SO kb, HPEERELG 2RO BGIELOMB L Lo tPicEEha bt
Eibh, TONLORELANZOCHM B35, ook, HMiMERELAH G, ERPHCLEEH
TV e, BERTRKEMEEATS CEAEEMIROEE, BOBILEHO L S (CHLOBHEE AT S
afiEfE kL & bR B,

BN L2 KLE, BEORic X 0. a)diRRE L2 HOLKL. DK EE ORI aRiEhs, BFT
2. SN hBKLIcD>OTEFORELB<S



a)i 7K - % A2tk (No.3,No.5)
Zhosolbid, KIREHH RN YokMEELaAMNG I oML THE,

b)KIEHS % e id: (No.1,No2.No.4,No.6)
ChLHDBEMcE, KEHERII N TRANBEIEA B L UHMEAM T 2 A3 W N s s, 1250,
TERBHEFEAVI DL L), BB THRITED Y TH-1 ) LT 2 ORI Th L,

6. IVBIRIARIC & 5 51 R

% TR S d /e ARDII B &L DO TREG O OHEE 2 T o 70, HAOHEEIR. BATPHAND
BVRBIEREA GRHD HHERUEE. WAL (BN SN SRR, SEKGTIHEERENE. o
WEDT 7 5. HZANT 75 (KU THE, S50, HEELLEBATFOMGEC & YR howh
ZOHHILIC, EOMOGRICLBHUINOKDMY THS, CotIHERY 2 EbE L TR A S K TH 5.
(LH-b) o CHEHERUIIME BHRE LTT 772 #58URTHE ). FelbdT 7 5 bt iz Bk E LT
BHKGEHOHRTHS (2MF1), FAMRET 752 ERE LTXKINAN RS HRTHS (L),

EBMCHERENE T 7 52 L LAY N TH S,

7.8k

CITERELA BB RE NN LR TH S,
MEERTER, BRI R TOMLTHAEHE 7752 EROHIRTH Y. BIREMA L L LS BFHLLS
hp (). g, MILHBOZ USRS K ETRMBAIICBOTT 7304 -IMIC BV E Lo 2 EhGT
%,
HELBTRHEMOINZTOHIRTRH 205 FTRGMEL ALY, F7SBICKNGHYERTH 1
DLT. & 0dhehal,

CALPHELROR LA NCCORAEI L TV A 2 Lh b, KIBIL BRIz 5y TR S izt
HMRWT 2 5,

SISk
Lii—Y (1990) HokEEERIC & 2 RHREIRE O & W RIRIEADIGN]. dCEis, 42,2 73-88,
W AT S - PR B R 2 (1981) DNHISAT Loy EAH:1612P
#I R-OFIEZ - BA E-BR R (1993) HRFENAECESREMC 20T
—HEOFHCERINO LR/ AL T HAEMHEERNI0BA LB RELES S, 34-35
MEIEA (1988) SERORIBHEEHIREOLE & SRGBUCADIENL. TMRBIE, 27,1-20
NEHEZ- 84 7240 A At NBXEET (1996 (39) L& LoMH-—#toEHE ML -,

BAR BEFAMBEETIROBARE (No.BLEES)

RIOHAE CROBE
AfiNo.|  BE | 4 | g | 0B | TBE ot | meium | 8AnE (98| smmosEsssa. DEE
No.19 [~ hSsmm| O [k s @) 50~200 | 1.3mm | Fc | 775) RS BRES
No33 [<o7ismui| O |k m O | 30~200 | 1.8mm | Cf | mlath > 75 SkEm
No.a6 [~ #iRmu| @ [#Am| O | © 50~150 | 2.7mm | Fc | 575V BIER ARER JUEH
FAZEN | O | Ok 5| 50~400 | 3.imm | Cb | ERERDRRER KILEM
No.55 [RZ(E) | @ |sokm| 4 30~500 | 1mm__| Fd | 7o) NUEMERER
FREER | O [k & 0| 50~250 | 2.2mm | Cf | MEEM T oS XSS
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