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10,16+0,1 3,95 18,3 8,22 4,53 5,43
10,1+0,0 3,86 16,88 5,86 4,07 3,77
RIstsg s 100,0 15,96 5,97 100,0 100,0
[ Odzdz" J tcj dzls ¢ j dets W dzlz ts i jtsw J Is datB® t5 ¢ OQ@ERQ dx
ftcdojHjdz 8 IsOBdzdyj 5.
v OB dzdiyw@ dff yd MS d2 ODed]Q dziYf e s
s s i3 tsdzj HBBH o) Qs i tsdz HSH | toy Odal
¢ s 3 tsdzj d ¢ s &Y sdzj dzls
O 44,64 K 0,258
Mn 16,32 Ca 16,631
Fe 4,68 Ti 0,167
Na 0,28 As 0,040
Mg 0,831 Cu 0,012
Al 1,38 Zn 0,072
Si 7,04 Pb 0,244
P 0,022 Sr 0,133
Cl 0,038 Ba 6,521
S 0,682 Pb 0,002
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v OB dzdiyIsBe s " jJ tjLizdz IsOIsT ZzOB stcOIsts1
h ZzOisor » R otsMmistse

" CI’zOg, %
ltecsHEZGCIsT ] T AatSH, wEh] Y 0 RL dz) U]
stsdzyj dzlstc Ols 51,14 49,59 86,65
mo smisr 48,86 8,00 13,35
RMatSHdz J-0N &O( 100,00 29,27 100,@®

1T dzs k2 fyls O digsjo ddfj jdusO lysts’ 5B Y d g T s Qe 15!
dzO 2000 dzd¥j Yjid® Hd&Y fwsyj MmO Ocds
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dMf sz’ L 2j BBs2 h dolsr |

I COvuyjmkej Mmowikd &j dst s B B jpdesdctids(|dstste d
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r wisijdsdid uj NS desmyf PE OUEHNO®Y  d3j =~ Odzd yj MS 2t
1 OB o C OuJ Mmisoalfij tdmperdatskz of Nejj ¢itsizts 3 | dztls d defiptH tHa
Ctoj dBozj L j OB fijlsHsdj O Isfipdief!lsf [ ¢ tsdzy Ote ) C s P dzda?
dClss Bd dzmC 2 -88B cffiglly cfc OfdB BzOw Yy Ofls: h dzOG
WitttetshiteslscBA&BHT W ttosf zOo deséts ftotsdL o SH
BjlsOdzzss sdzyj dalste Ols O.

1 Of Ofpr HspO sl iflststetsy H j dzdW r Odztf OC 9
s is O dindevisscds] d3d dzczddfs dats ded Is te@ztas H W Is W dzO |
Bisdz hdn Bjdzr n Atditse djftsHOdj Sz s ¢.

[ dzw M < dzjc)b @&zEY Olsr h j 2 ) syd dz dzj Bt
HisB O dzeydfmf@tE)js j C dzts dzf §zj )R B | Sy tsL dyd:

HiSBOo dzj dz © dzj B tsdz' M tWdg OF tyjafdf y Jjidftfflgeyds i@l (
lrTBBtc Y jdzjLdMmMistsets HJOLsRBISO BEZMdzse dzj

tcOo dzs d3j todats tc OFY fipg u Gzgzj BzEc G 5 dzj S5 o
dzdL € dn Isj B j cOlskztcOR , 0] IsOC¢ Y 4 f Stoc
dzj cCtsf d&zOo Ctsflss ¥ Ctoj dgdzej L j BO.

1dBBdz2 "dj] HBBO9Cd Bzl M j ysS s
ftcsetcj o0 BCOLThO I B j BE htq’eﬂjsfnu’c;w[q’

Ho sMiisOdpgadapjiddd J] YyOMmis d ydats - tc 5 &30

Ho siis Odzts o dzj dzdz' sCOIsr hj2, MisH j to)

fted
i tog n
Wjtctetsn tots 30, Ylsts Htsdzy dzts l]’isdzls>1q’lscjdzJ dzts
L dzj Clstestf dzO9 € .

RMMdzj Hiseo Odzdw 68 dL kyd dzdts B iipfschifds Ot tOts ot
ZzGBtc Ols sk @ jidz! YOlstsdz ctOdzdzvIsstey d &BzWJ
ted MizdaSsite Y Sets s M 6" » C AW hdzdg. futs idg Qo
tey d & Odzd ftod C s d3dzO Is dats 2 g4 d3flj testOusd
j o Odzdz" = Mr ter 7 BCOIsT h j2 ) Oiteds@foddzf dsG
rhj?2 BBYdeOdzd o d&OBtsOlststodzts? dBBzW

1150 od ioPuiedftedl MSsesmisd dzOC t
Ujdzdz' | ftesCOdzj dzgdzr j COrhd (o o Ot
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%O ©OL HOo dzq o CEANY® to AOB  dPWIFHM ] d [ REY 6]
fMtej Hdzej Oted W d3j Isduj MSdyj L dzOyj ded™  totsydat
1/ B8COIr h: 2893 5@%:13 A710,07 ; fitedd5 1111, 510;
1200% i 5325.

k ?‘;cfjﬁm — —

t dMzdzEfOAdSKOIststedz” 2 SOt d®)y Qs rd3iz Wej taid c
b)), dmftsd LEzj BOW HBEZV dOtOeBISEd

md B yd M¢d2 MmMsmisOs {§ sdzlz yJj dadpOs;6,08A1044s © F
18,65 SiO,; 12,48 FeQ 1,57 CaQ 9,95 MgO; 7,27 sMmis ©Odz! dzts
sBYYJdde | ¢ OQlsMmicd mMezzdgRe ¢ " d§ Glseydj d2ifet s
LOotsHO W] tctosinzi®yp tets ¥ Goetisey ™2 didzlzGdzdslC Ols
9 orwedd LdOydlsjd dsj Ssddyjflsss
o dsHijdz' Mlso kjls B GBEOL o Odedd WOAd yEPIc:
owL Eudhdpj P ded2 odH ©SOITh O, fsdkzy] dedssa
ftcdojHjdz &0 tedmikzdzCj 16.

sOBdzd-yQ ds G j desW OL s " 2 0OdzOdzdL G OIS h fn2
MsHjtey Odzd j 5 S5CMO o hdaljy 3 d&OMM. %

{ ddz 60O A s tc 3z dzO 4 SH J o)
BOMM.
Mitc 5 d3ts 30 ¢ Mg(Cr,O,) 37
Mt ts d3d Is (FEQy,63MJo,358MN0,01) (Alo s 283 28
Mgo,022Cr1,20:Nli0,004T 10,09
[ Ocdzi L ¢ Ca(Fe,Mg)SiOs 10
nJ HJ dzB J 1
1 Otc OG 0 dz NaAl,(AlSi3)O10(OH) 9
21 1
1 Stemls tc O Al(OH); 6
1 jtod § dzO| MgO 4
M dzts tc -1 1S« FeAlLSiOs(OH), 3
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{dMzdzsCA Oy SCOLrhO d jets h

Csj ff j dz ftcjHo sMMIsOdztso dzj dedvw EMJHO
Bj sOdzdzd yj ME @ s WJjtttotsn tots dzO BlzH jIs dz4
Isj B j cOlskztes?2  dzOo CtsMmisd BtOL EZzEh jctgmw
t JLEzd G@@B dzd tf tsalzlzde( jrdk tc d 1 dzj € e[S dpdstdn® s ¢ d
L sdzH d tets o Odzd d h dzdW © tsBtsy ) Jj dzdzse s 5C Ols
BCtesMEsj M JEBLdzHp OBHlepdz’ Mlsolzs Is B
o' MsCtsRE sttt W jttietn kO sy DdsSd
Mistek S sk tdds 'y dajd@s s i lsse, dORBHWH QMW
AntesdBBdIsO o HtwdmizlsMmise dd ¢ dig fipdzte Odiviclimmpag Hn
dr ftojHotsMmMmlsOdatse dzj dzd W .

l totso j Hj dadzr dimimdzj Hse OdzedwY 5 dLEZYJ
1150 ¢ OIsrh j2 9o L Oodefgtipllpd 8 brs fijjasstshisd A
dmf sdas2 zpdish drlsj fYtodoe j HSi@E fots ClOQ BOHZY j o
dimimdzj Hso OdzdY dOqdzzyh dj tjL bkzd ISAIDIsT § §

Mtse § OHNO ¥ HSO dzdz" 3] , tf (O df ff) Aetlede’ dfg6O B szt M OW
sBtsy Y j dade’ °  ts@leronj jglpitlz e f d 7 ) sisdzdds il & da
Codif sdzj dzlstseo o ohtgertds j & 5 d2yg) tidiscftdsCREA(Y) 86-F0Q6; 3
B dzj tOdzt dzOw YOMmE% & JdMC;0 N hdzj L3d-HH" D | f
myd ys &L ol M. A d H-2,35% emjlsi].C dzfsy tdfj Gitg @xfg joids
f sdzz yJ ded W ISBIS)1)|de>dZ'r'-I sCOlsHizy 2 § sMmdzg H
dL zyjddv o fsyjmmj ds §JdzO0ssd dO

L dzjg CSlstetst j yd
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23
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20 Lo ‘ F| fie
0.0 J’ f ! T 1 T — T T
000 100 20 3 00 500 T
eV
Elements ms% mol% Sigma  Net K ratio Line
(e] 1.14 3.62 0.17 40480 0.0077058 K
Cr 93.60 91.59 042 4999412 0.7244411 K
Fe 5.26 479 0.62 180661 0.0351837 K
Total 100.00 100.00
Volt 20.00 kV Acquisition Condition
Mag x 250 Instrument t 8230
Dat 2017/12/05 Volt 20.00 kV
Pixel 1280 x 960 Curren t 8.00 nA
Process Time :T1

Live time 20.00 sec

Real Time 22.97 sec
DeadTime 12.00 %
Count Rate 15323.00 CPS

{ M dBEStdfMkismlsodj §jHoshmlsOdssCdrj da
s5COIr hj

sOB dzd yOI 11j0L z dz' Us©Ofistf j tod d3j dzls s o

s b
By jdedzr B ©COIrhj2 o LOoadmdaissmisd

dL
tsls

tots mtetsdzd| [ ddzgj e r j dzj-L|{ef J ySir dHE| ] s
B O or 2 dzOY¥ O n & Isr 2 %o j M MiIsj €| dats
Cedzyd|h ZOC O, HJOIsts %o j f 1 /S
cO®o J| % oJjfi %o jMm
1 85,0 5,0 5,0 8,5 1,5 3950
2 85,0 5,0 6,5 12,0 1,5 3700
3 85,0 4,5 7,0 12,0 1,5 3540
4 85,0 4,5 7,0 12,0 2,5 3280
5 87,5 4,0 4,0 3,0 1,5 3980
6 87,5 3,0 3,0 4,0 2,5 4000
7 87,5 2,0 4,0 4,5 2,0 4050
8 87,5 2,0 3,0 5,0 2,5 3850
9 90,0 2,0 3,0 35 1,5 3700
10 88,0 3,5 4,0 3,0 1,5 4300
11 88,0 3,0 4,5 3,0 1,5 4350
12 88,0 3,0 4,0 3,5 1,5 4400
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312s s dzj S MdzOY § jtcjcOBBESO h ZO®BED ™ |
fsfdj Heo Ols j dz! dzgs?2 MR jsi fdBkdujMSsets d

r dzv  tcOL telzh j dzd § H tRds,ts &3 6 H glztp gzONh d = Mw o
B' dzs f to] ¢ WS tp gzdzaistse Oded 4 Is | to d3d i g3f) GifdARdz! iy X
Odgdisdzdw d G tdzyd dzlstedtetso Odzdzi=330 Mg e dzts D fry
sBtcOL tso Odzd v T RgBDENH,))SLIBHIO M  jtoj o sHBAZ YO
oMo stcd d&i3sy Mtsjd Hddzi dzdjJ BCOs; 9 MO nfgls d5,
73. ¢ BRs" j ded Is  Cwisodglfvdg I frfnydz" deleis aiikgd LOqUO dz! dz" o3
[74, 751 OS] EBsyjls dhftsd L tse Ols! mive jHdy?
BOGC dzjlLrdedistc § tSH 5B dzts 2 Isqj Jrdgzts dAfsts’ i aytg dp'€ jsI9
Msdfjded tsBJ M j yudoOls! toj ydsdzddze. mzdzr W C

Ajdzi ¥ HOddz = vYYandgdig@ fiste ORIZFHRE B SH dzs2 I
Codi3f dzj S Mdets?2 f jtojtcOBSISEd M dzZOBtseor 7 R Gl
fsdzj Hise Ols j dzfF dpilz? UGifgRCitHfzr G tc Qo  Is Oy d ts dzlips G
fesazzy ddj &3 It Yid dzirotd 53 Idisoatzs: dz i ds i tp J
Ctodzyj dels te@B@Sh j dzdls O d W stk £ isdhy tsaldg cls ¢
ftesdL o 5uEQlE az) L @ dzd &®Is dz' - . ez lPrstcts & d
tcOMi tSH Iz ] lsdpY da@O plOdhilg o stcj dad j € s i sdzj dals ts ¢
oLOdBBHj2Msady M Mkzdz ¥ Ols s dn ORI @ s
[76]:

(NHg)2SO+H.SQY 2 BHSO, (1)
stesdzy btsets, Mkzdz ¥ Ol OBRsEEN) I tagfO Lisdga
sptcOdgaPddHtcsmMizdz W OO OdR@Bisdzedw 5 toj O
vsO0Cdd3 sBKOL 5d3, tBKOLBOOd] dHtsMEd

oLOd&BEHj2Msadw fMjtdts?2 Sdmdslsr f fkd
Mzd ¥ OlO Odkdsdd ™ O ddgEdH tc Eisly gzisy OfsL Od &S |
f stecsHtsSSBWGOL 28 h d dsd C i3 tsdzj dzls © dzd tolz H dz
n  dB3d Y jtemcatay d v d3:
Cr,03+ 6NH4HSO=Cr,(SOQy)3+3(NH4) SOy +3H,0 (3)
FeOs+ ANHHSO= Fex(SQn)s+ (NH4)SQ+ 2NHLOH + H,0 (4)
FeO+ 2NH,HSQ= FeSQ+ (NH) SO+ H,0 (5)
MgO + 2NHHSQ= MgSQ+ (NH,) SO+ H,0 (6)
Al,05 + 2NHHSOs = Al (SOi)s+ (NHs)SQO+ 2NHOH + H,0 (7)

[ dzv ©OMyuj kO MmMkzdz WOIO OdR@tsdedw d M t
SBteOL o OdzdWw Oddsh j dzd Is O:
(NH4)2SQs + MgO + HSO#+5H,0=MgSQ(NH.),SQi 6 49 (8)
tdLlzd Ol SddBdyj MS et tsBtseE OM j dad W
Isj ted3d yj M¢ ERBdjRE] MdEEs? Mz dz? W OlsdL Oydd ¢ to
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v J ted3d yd MS OO i3didzded Wd@sy fMmizdz! W OlsdL Oydw
hdholsr dL MEjMd fteskdstesct Y izGkdd tc i
fjteds?2 Cdmdsls: L tOmyuj k0O f SOy d0,% dzt
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08.1 dzv o' f Bz
O Bt diH)SO[d 2
mted Hdzaj dzd v (
i sdzlz y4 dzdzOW
ftotso j Hj dad W

j dzdw dMfdzj Hse Odzd2 200 ¢
Bz Cdayj destcdtetse Odzdzts?2 iy t
g j o3 M O tc tsBM-2 DARHANZ '] dzdl ydjls |
5 o BOKRY OUSIRUW0 GK-Vi' H dz
B ud ME 52 7 3P dz'o W Asly dfurj Qagcfd
(tedmMzietsC 18
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te
1 sz Med WOlsdL Oydd My ¢ SshdidugisioOizd
otHB290ted r: uv:1,=0 2 5 sdzyj ded j &5  zdA5f "
f sdzlz y datled dz' Istc Ols tsydh O0dzd , 9" f Oted 8 Odzd
ORBE jddls M Bddd BOdz! d &3 MsHJ 6 Bl [j &3
0,001%, SiO, i 0,003 %, Colstster 2 sk dzy § 15 dpv-d&3Q Odzds jsal
PHtsBtej dzd j &3 ).( e Mk detsE 19

[1InamoBbIie XBOCTHI

(NH4),S0;4
H,SO,

Bona /

1i h Otese OV  d3j dz2 dagIRAM, 2BIMLOG telz L sydatsj &
3TteOL Gtz sydets] k& Mlis tciteijlsdoctss od@jwdz! adixOfr G h 4
1400 GXV1,5i Yy j StcOB Gtz L t5ydzts | - CahpdsmEsigmEcests), dzd”
tdmMzdzcE s IO Isjtcdzdyd ME 2 Medz WOlsdL Oydd

h ZzOsso ' = R otsMmistse

HtSH jtey Odzdj rRrtesdBO COC o twOMkotstsy,
sB dzOtelz ) § dzts. Clsts tsBwWMmded sqw  Isjd3 o ~tets
Holzn o Odzj Is defts dgf fiftdipisfwwdifniso 2 j Is ttOMis o Stecd3its
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Uy B jteOlskztc® Mkzdzr WOIsdL Oydd , dzjls. £s dzytfdz
o MsCdrn Isj BY jtcOlsktcOr dzOB dz6 HOJ Isfpw YOMI
Zdzj Iskzydoe Oded j sCMdHe mj tor d O dizdzd
Mo dHgzlsmisa z¥ Is, Ylsts tsfflsddzOd dzts? Is j o3 j
wodw jIlshw 300

s 0B dZd yo (4L zdz! IsOIsT dmMmdzj H =6 ®dAd &zd 2 tf
mMzdz YWOlsdLOydd ~rtesd3dlstseo" 7 h dzOsts o

v B JwO 1M 1§ m disjfjddaBH] 6

mMzdz WOl €jC(ORBBsh j({dL o dzj Mgod Cr,0z0 € j
H e} e} o MBHY j d&z %
250 176,9 108,30 27,55 36,68
300 165,4 108,33 32,4 38,54
350 157,6 56,06 31,00 39,95

Q
t dMzdzcAsBB8ctcOVdd ftosHESIstses (©O) Rtots
Oiss" j dzd sO f sdzzyj dedz” = §ted &d B3d Uk St
1 sfdzj Is § to d3d yJ Ot dzd i ziz2W Oz dz! W Olsd L
WsteMisjtcdlsO Ekdi dz' h O Isfqw o t©LOL i3 O~
fjtejrRtSHO B3O G dzd W gL ~ntotsd3d Is O 99 B @43
o' hjdzOydeoOdzedd (tedmbkzdetsS 20

2022/6/21 15:12

42

B)




{ Mz &S E MBO®Y Sesdh § qdaj & H O { ) dzj

Lo j dzd WJ0bzd §
[ Odedz" | toj dzlscg j desW OL sotsegts OdzOdzdL O ff €
Mzd ¥ OlsdL OUEiPpr] GeifEisO ks » ZOBO ( ted f

1 N2
| 1 PDF 01-070-6389 Chromite, magnesian (Fe0.51Mg0.49)(Cr0.73A10.27)204 76,7%

Tlasman A

| 2 PDF 00-050-1625 Lizardite-1T (Mg, Al)3((Si,Fe)205)(OH)4 18 4%
800 | 3 PDF 00-007-0077 Clinoclore Mg-Fe-Al-Si-A-O-OH 3,0%
| 4 PDF 00-060-0341 Viermiculite Mg3(Si Al)4010(0H)2-4H20 1,9%
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~notsMmisse, GHJ HitsB Q9 dzVv j d3" J tcJ OGJ dzlsT i
dMmr tHdz » [rdavs Mdefisfgdz) HsSo Odzd?2 5 CctOodlsO
ZOtcOBtslsOdz ftcsHEE e PDpHBEIE M mHEss] 6320
Crpfs 3514%. 1 ctsHEzC Is .-.c[d3c[u4fr]§‘.lsdis sBGON
BOIj tcedOdzsdz o odHJ d3tsaf: fJMmMEBe fi
[IsH j dz' dzts l]’teisaJHszer' 1 Sy j tod d3d dals* i t
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ftcjHO OtcdIsj dz/ dets?2 € dzO fiyfitpdsW dfi§ tOHy St @SS O E ©
f sz yd dedetsdz S sdzyj delstc @ds | € fiptsfislic® @ dzwi jAOss o4 1
LjtodzORBd fkMmlsts?2 fstesHT .

[Mdeso ™ 9 OW fny! dzO tojLzdz sOIsORA d3d o
AcOdzz dzts 3 Isted yd MC s6 s O0dc Mifipfde jdgy j2dzjddgd W d @
ftoctse sH d dzd iy M HtwjHoOtedlsj dz dats 2 ¢ dzO M f
sBBGEON jdzdw d&O BBdZj | EZLSC] ¢ dzOMMmr Ctokzf

lted ftseajHjddd dmMmdzi Hse Oded 2 ZzO ¢t
nd di3d Yy MS sabsf "B dOMjsH o jtoeddazls € dzOMmid W d
1+0, 16, BK+0,0707 k0 k. | sy Oyl s

Bz ftesdLsh z0 jMmisjMmlse j dzdzOY MmjctjcOydw
eOLHjdjdd] dn CL® nfstEid306g ¥ v3,89%, 2
39,49%. [ Odzdzr 2 W OClk ftjHtojHjddd ttOLH]
J O dlsOydBsdedetsj] BBSEON jdad j f ts5dzkzhygrOatitisest
zOB stcOlsstedztsd3 § sdeyd dzld 68 D g @ ts dzdzis BH figls W3dzf (s
11 f tod oHjQudgddz S dzPfgmMdW d S Oydd h zOdstser » -
CZOMMOd3 Stk dsmisd § sfdj O decdfifEdESS Hsfig iSO et
Mrd BO CZOMMIVdSCOYydd M tjL zZd'CkIlsOdd {t

Wcxoanoe coipbe
(wnamossie xsocTsl MOK)

Tepmoobpaborka
t— 1100°C, 60 Mun Maps! B0AbI, rass!
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’ Cre |
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(NH;); SO, 708 xrit
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I MpoaykT cynbhatnsaumm |

v

B
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v

A UM
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| Ounstpar I I BnaxHsii kex |
NH. OH— 313 xr/r ‘ OBveauHeHHbIn pacTsop }1—— OBopoTHas soaa Mpomsiaka kexa TK - 1:2 ¢

Na,SO, - 139 kr/t — 3 ¢ 3

H2SO0,— 305 krit

Cywka keka

| Ocapok ‘ I OuMLLEeHHbIA pacTeop I Xpomoseiit NPOAYKT Ans
rPaBUTALMOHHOrO OBOraweHns

O6opoTHas sBoga

Komn. ynoGpenue - ammoweHnt
C CynbaToM aMMOHNA

{ (M dzs€ s PO & d dieByy dn@sjcded v 1 to saldds 58 &

] lOBddfusidojd jdd HOddzr j 5 ctOodlsC
slsHjd dF &5 S ZOMMOE ¢ tokfif Hasdnts s B tods® Mz C dgddv
24f o j HiMlsOo dzj d20 (e dzydf dOdz dzOw M2 j BO
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1 dzdL €d fts MtsHjtoy OdedstetsflzCsts SSBIE ¢
l B csHEZSCl ¢+é& CdzOMMO oC dzs yOdz € sdzy,
fes®RBf tesHEZCl Mt MssdzO $ ZOMEHOS &O0MHD 1 o &
Mlssdzse -C,dOMMOBE vl  v2 fto®kftesHEZCIS
ftes®Rf tesHEZC I€.0 I jcsjBideiplst 26 Istse& & €20 & @O fif fi
fsdzzydls: Ctdzyj dzlstcOIls d Blseo Odz' dzr | rnotsfl

v OB dzd YOt jJll2dz dz! IsOlIs CdzommdW dSe Ooydd ¢t
sB G OMj ddw

1 0dd3j detsgl r ntsutSH | to)y 1 jL SCdzOmmo A

ftosHEZCT % CroOs;,% |l " o tsH b ts5H jOteaf] £Os, Qor
RMa. {tots] 100 35,14 100,00 35,08

¢ &zOMmMm +1| 0,20 31,90 - -

CdzOmfm + 0] 15,69 33,42 15,72 33,35
CdzOmfm +0]| 2542 39,49 25,47 39,41
¢ dzOMmaG71 58,69 33,73 58,81 33,66
o Is. 40,071, 32,83 39,49 10,61 39,41
v 1-0,071| 10,59 30,89 32,90 30,83
v 30,071| 15,27 23,29 15,30 23,24

I1cXOMHBII NPOIYKT XIMITMECKOTO 000TalIeR s
Higaxe = 1 MM | BbIxog, % ‘{ r;03, %

l | 10000 | 3508 |
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A\ J
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Y
| 1572] 3335 KnaccH0,071mm  yoace 0,071 mm v

25,47 39,41 T2 Knacc -0,071 mm

A
3200 3941 Tl Knacc -0,071 mm
10,61 30,83 T3

1530 23,24

t dmMzdzb€E s RO C dzOMMdW S Oydd M tojL kzdz
MtsH j to@ad
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v OB dZi3Y @ s ) I @ds A3 ISSCEwdz R dzldf tis@irayg) ,dzdz” = B |
COL HJj d& d7 Bk dBfisee

: |l iMmllraguetsHjte)y|RL O dz]
1 Od &3j delse Oded §| ¢ % CrOs % | CrOs %
SBdzyj dZste Ol C & 821 | 1452 51.82 21.45
S Bdzy j dzls ts Q0s, L7k 188 | 3,33 38,98 3.70
S 5 dzy | dzls ts &ds, (L7 643 | 11,38 54.62 17.72
Sy dzlste®ls /| 678 | 12,00 48,34 16,48
S dzy ) dZsteOls f /| 1187 | 21,00 48,23 28.84
b BBOG 2 Ctd 3518 | 62,23 49,71 88,19
Mo 5 s T 2135 | 37.77 10.97 1181
RMNOBHA 2 ftesH 5653 | 100,0 35.08 100.0

HexonHbeiE DPOIVET XHMHYECKOTO O Gorammen HA
,J,,,m—lnn Cr,0; 3 08 %
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Fuyoj &3" § Is¥nj dg'sH | oty @Badizfod ¢ Dy®6 d 9,
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fsmdzj ks h j2 dF (it OPE G HY dep@iadmic Qddds
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Bodyudzks GedBskSE Mddsesct IstOdhi s d
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421 izO9 C O tsB 5 ) J dedzs’ n
By ZE sHdMY jJ emdzsets ctcOo JlsOyd sdzdzts G s

[odzv

s5COIr h j2,

ROt OB slsOdgts 7000
{ Ofyjlsr MshksOes O h ol
s dp dzd v tshdese dzr A

B3 dz 6t Odz! dzOW

My J ysisL Qo

md Bd ud M B dsinlsdeda” -
G tc 09 d lsB®jydfIstelzdafsigfs) tcmMdzts 6 5
B! dz T dg@ fipiB39.4CL@::d 1.3 &0 6.0 ,0;;
10.7 MgQ; 17,3Si0O;; 0.008P,03; 0.016S0s; 1.9 CaQ 1.1 Na,O; 0.051K,0; 0.23
TiO2; 0.2NiO; 0.028Zn0O[84]. 14 sy ls O o
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C sl sdzj dzls s

¢ MemlsOsk
¢ Clse BddzmMS 56

ZOctjoO® 10
30 & dzzls .
s5COlsr h j2
"RTEACTICAS ,

G .
S OL ntothdOB dzd 628~ tc2{ @ j H j dz

Tt B 52

LOog sH O
17 dzs feso jHJdes yYdIsr to]

CGlcOHEZMBY

19}

) 209 S d e SHJ dd
HE® 0o &2€¢ @d|j flso j
) Odzts igjOds, 2 qdpd SWg ete s &zOo dzr -
f jlzOpdE Cls O & ©

Csdf sL dydtsdadz” A

i tetso JiHYJjJdeddvds] dzls O dz! dz' ~
f tsdzlz yj dzdze” A
G B ZCsHdMY jtemdets@ s
f sdzlz yJ ded ™
T 88j5M .

H dzw
Codsf sdzd dzlstso
Yomis3, 0f dzoSjaizj i Ak 42 0 H d &l
YdHGBT Misj € dzts
Cdig dgf 9. CoOsf dg 2,

ntosdBBdIstso 5G s

hq’:lsr’
W] tctlesmdzOoe tso .
18P0 o it ¢ itgts
d3d dzlz Isjlztc Afledaftc o " oH |
9 OkzzdzH ts9 '
otsmMmlsOdztse d Is J

f zOo ¢

CtcOo dlsOydtsdzdz” d3 ¢

& el dggAstisy ¥ j dzdRB Bzd 5 IS
fjtcjcOB Ol

TRty M AsGWMs o' MsC Sz dgsH g MilsT 2

v OB dzd WOT RJjLEzdz @O sC sB Y )Y dzdz" m
or MsCskedzj esHdMmilsr 2 W Jtctetsn totsd3
sjdif jte] 1" oAatH I T atsH N Mo tS O3
f zO0o G q MY dzOo
G | % G % | mwjowzd | d L sudrided
1750 39.0| 19.5| 140 70 60.54 46.8
1750 40.0| 20.0 | 135 67.5 54.98 46.63
1800 62.4| 31.2 | 115 57.5 62.5 77.4
1850 62.2| 31.1 | 110 55.0 64.82 80.0
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v OB ZFYWOsgls Oo &)Y 2O telbc dzj esH flssats W j
ftod ©OLdr R lj&fjtcOskicOR

s i | 6O mdaqdud mMSd2 mMEmisOs MY o
f dzOo € o

Cr | Si | Al | Fe| S P |[Mg| Co|[Ni | &4 ftets

1750 60,5 2,0| 2,3 |20,4/0,02/0,011 3,5| 0,2 0,44, 8,98/ 1,65
1750 549 28| 2,4 |22,4/0,02/0,011 48| 0,2 0,66 9,2 2,61
1800 62,5 1,6 | 0,1 |22,4/0,04/0,008 2,3 0,1890,62 9,0 | 1,24
1850 64,82 0,87|0,043 22,9|0,0350,0290,0440,1820,44,8,94| 1,7

v OB ZBYWsBIsOo sz yj dzdz" = h ZOSC B89 f tod

510 md dsd W NE G2 MmO
f &zOs S d

Cr,0s | Si0, | Al,Os | FeO| SO; | P,0s | Mgo | cao | Al20s

1750 12,3 | 16,4 | 15,3 |2,84|0,24|0,005| 37,2 | 1,62 | 2,43
1750 13,1 | 15,6 |10,82| 4,4 | 0,2 |0,005| 23,4 | 2,5 2,2
1800 4,94 | 256 | 17,7 1,8 | 0,3 |0,006| 414 | 2,1 2,3
1850 3,86 | 30,7 | 18,5 |0,96| 0,3 |0,005| 47,93 | 1,3 2,6

1 O ted MizddzY o d 93 H J dz WilssectcOW dd i s
Metslse j smise ¥ M jfeszbydr@Edzsc s fted 1850

8 )
t Mzt ®Oo (O) d h d&zOS ( B)1B50Y tsdzlz y J

RL fodkzyjdds 7 tjLbkd sOktse {§r lsdy -
sj s jeObker fsorhOslsmy S 0OLOlj dd § dC
fdzd 3y OpbMEH " dASHG o Oded j o dzj B sEC MO
ftsHjtey Odedj rFeskO o MfdOej d Cjets ik
oJddud ddd dd Isj &3 J tOlsate 1 8fHdBGo " dd | fis M1 7 9n
800% O jGts MBHjty Odedj o W,jteBws BBEH kA
Mslse j ks j tzg®dzd ] bcdzj tsHO o i &zO0o OR
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yls ts Motslse jIsMisealzj s MsH j oy Odzd or f
[ OCMd BOdz! dets] MBHjtey Oded] rRrtetsdBO 64, 82 %
f zOo € d ,18B0dzdz’ W dezOBIsdzj Misd & BOWE J
Wittt tes®BO FeCr 60G®D,L Po Uﬁstsl$t$1915d34ﬁ’t§(f&>|dz
WEMWsteO M MJter dzfo, B Bdzjsls o Q st o % dafzsO

1 tjLizdz OO IsOBdzdyr 28 9 dH dzts, 1
nlosB3BO%3IMBWGIsmw o h dzOS | Htod Isj .3l ted Istzde
M B jcOzesBjB@F 5Dtesd3O o h dzOSC OF L dzgC
Isi B j cOktc] (&S5 MoV L Odets ) Isjdz, yYlsts ¢t
owL Ctsfls! h zOC © L dz@ y op ldsjindy Is d2tstigg faRjcpet Ry
duw O ttOLdedyr EkEHjdzi dz@ = 9 j Mtso LdZ»OI{C{ISJdZ‘
oVvLIBet hdzOC O o tOMf dzOo .

st Bdzd 2 o Wi tdp g WO dz' dzOW  f o d d3j )
s j d3l]’;teOlsIztstz‘fr] 1 2@pLO0df LGSO tcOMilse tstec
Widas - tefgdgg Y O BB MY sfej dgdzd?2 f jtej mtsHIl N dzO!
tsfr]dzisadz,r B3 MgO a0 g tsslse j IsMmilse j dedets Misfyls (
Hdzv Mtstsls @AOMgOESI®2=(1.52. v OC¢ f fgH ] &% Adixj d3c
o My dzOe j Bd deds3 G ds'HAfERE jo 5 ¢ sidzfsyfj ipls S &

HJOGtOBdis2 § dzOo dzj dzd ¥-MJIOWIE [Oats @ ) izt Sy @B' fn
Ists S Od3d tsls d3d wd dz sB dzOMmiIs d s Isd dz0dz! d
fMdzj Hts9 Ols j dz¢ dzts, MsmMis©e h dzOCO ftod o' ff d
fMdzj HEze h Hi2713%30 EOMMse r j3 6H sz (dBYMg® 3I6idzd
34 (33 38); Al,03 261 30 (20 26); Cr,03< 8 (3 6).

KpHcToOaHT (cristobalite)
rpuaamut (tridymite)
Sio,

MgO Y mnumens (spinel) lAI,O,

nepuiktas (periclase) candupun (sapphirine) Kopyna (corundum)

t dmMz@EECJ GG O30 MgB iMSsOs Alead W

17 dz dqLrikyjde o jh jMmlse jdeder 2 MsMmisOa Yy
h zOC tso , dL Colstste’ 7 dpdz'Gjsils B alaif ¥ dzr (O
BICtesMS s s ftesBr M zOotse odsj hdzj orf ¢d
[ded dzi BSHdBtesHAd dd Mtshisswls L Isj d&iddz" -
stejhddzr o MfdkzOej B' Yydes HOjls C Ot dH
Odz" dzd W HdWtcOF IdfcdeOfpdy® |y j dedesc s f tod s dst
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Nd ZJ L srtcsBo e tstots@idtsB d )y Paz) LR §.&fcB d
Vj dzlsc j desW OL tse " 2 0OdzOdzd L toj L kz ds Qs@isf9y j
500" o ffy), MUfisd@zaAz™Y,j dzdz” § o H8P®Y P figldap W I
N4 dzj L 57 teisdyslée{@rc:lsxﬁ]t_ﬂzgz@aBGthSdS@@EFfB)eCﬁ ¢ @stsEigfsH
N4 zZLwFed € OteB  HCECs, A mststsoa tcOL dz 7 Missilsdash
L 4 4 758 ”.‘4
.f /'/T-;r :&: -
q.‘J ‘».' \“,r
V A "/}‘f .’x’&; v‘\
L g . il |A‘r,:‘:
r »j \f"‘ 2 w&t‘ {I
~ .—u Z J
7 O
e SR Y 5
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t dMzBEE @Dptotesn tosBO, § dzlzyj ddzh Mzdfite
o j dzd ydedj 200
1 PDF 00-034-0396 434-L stainless steel | Chromium Iron Fe-Cr 52,7%

| 2 PDF 00-005-0720 Chromium Iron Carbide (Cr,Fe);C3 26,1%
| 3 PDF 01-082-8281 Chromium Iron Cr3Fe 11,2%
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Z 20S f§ tsdzkzuj dzdz' 2 . te df taf jdECipICQo daws5h0d 2
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5 OB ZPYO) 2k d 5O tj dzlscj dzs¥ OL sotsE s C

1 BdRjte S 1 0ddzj dzgtso Odefj fl A stedElz] %

4 ZOo, f 5dzATED dzdz’ 2 4§ o

434L stainless steel | Chromium

PDF 000340396 | Iron FeCr | 452
PDF 060050720 | Chromium IronCdride (Cr,Fe)yCs 24,1
PDF 03082-8281 | Chromium Iron CrFe 7,0
PDF 06011-0550 | Chromium Carbide CrCs 23,7

4 ZOo, 4 5dzA80D dzdz" 2 4§ o

434L stainless steel | Chromium

PDF 0060340396 |Iron FeCr 48,2%
PDF 060050720 | Chromium IronCarbide (Cr,Fe)Cs 252%
PDF 03082-8281 | Chromium Iron CrFe 10,4%
PDF 06011-0550 | Chromium Carbide CrCs 16,2%

4 &ZOo, ¢ cdzH8EP dzdz’ 2 4§ o

434L stainless steel | Chromium

PDF 060340396 |Iron FeCr 50,1
PDF 060050720 | Chromium IronCarbide (Cr,Fe)yCs 27,4
PDF 02082-8281 | Chromium Iron CrsFe 11,2
PDF 06011-0550 | Chromium Carbide CrCs 11,3

t dmkz @ z@¢, {§tdzkzyj ddz" 2 ftod Isj BY joted lsitg
ojddujddd | 40
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43 1 &zOe C O sBt5) Y J dedz’ n Csdf sL qydtsd
By zZE sHdMY j emdes @ s nlesBdIs sy tsdzis yj dfdasdis
fsmdzj Hs9 Olsj dz! dets?2 Mraj By ~ddBBduyj MEtsets d

[ dzw ftctso j HJ dad W sfrilsdz n f &zOo ts¢€ d
sBYYjdedz" | BECOLThd MddelsjL Jeso Odzdes 6 5
¢ tsdzy J dzlsigodslOy § dzdzm 2 i f shdz] A az3@ s j g dzl
CtcOo (Is Oy d tswadEseEcOh j dzd W h dzO B3 "sAH ) Crtets ) 15
Ctsdzyd dzlstcOls sj SEh jets f smiszt dzj dzd W o
COWj dedzts z ¢ tsdz! dzr 2 CsC M | 2B On ddmME 56 ts (
dpClseBddemMCtsd3 L OotsH WJjtctesmy dzOdzjstets H ¢ filpk
Witttocsntotsd@3O. 30 tcdfpuzidgy MMmMlsOer BEY Y J
sCOIsrhj2 d LOosHMEBe ntosd@itatse s € tsdzy,
SHdB?2 §dz0saC¢d MoMmMisOodw dzO 200 ¢ r~tediBo
fJud kMt Oodde jGrlz dy sg®I1®2 ] dsdHOdzsds h dalsr ,
L OHOdzdzts?2 Isj 3 J e Olskztcr tOMYy dzOo dzj ded W . ]
YyJtegL 9 Jtcnmda] J Mi3slstctso 5§ slso jteMmisd j , |
fsdiish d dBsdzdBHj dzsotse s felzls§ O.

s OB dzOy@d dsd yj M d2 Mt ifldddoH 2§ figAste y dzf oy O f
f dzOe € OR

. HBBHJteyOdzdj { dzj osd dzls ¢
’[OISJthOCrzog SIO, |Al,O3| FeO | SG; | P,Os | MgO | CaO
{f" sdg §
Csdsf sL d yd t48,06/7,243/5,086|13,46|/0,012| 0,01 | 16,06 | 0,157
sCOlsr hd
1 O sHME OW
CBdzyd dzlste O ] ]
5jCkhjct 56,63| 6,1 | 7,6 | 12,8 18,3 | 0,27
f smiskz{ dzj dzg
v B J cOlskztedz 2 tcJYddz § dzOp C dné sd®HE!)

106t OH/ d3ddz. " Hjty SO MtsMisOo dzw d&zO 3 01 wxif
Sr Oy HjdzdY HEs Ctd3dzOlsdets? s 3 j tOlskzter

f sz yJ dedzts 6 s ifded® 0jO, { taftsidiAdL s * oLojhd:e
RO jted Odz detséts B OdzOdz O. 1rdzd ftetse jHJ
49 tsSHAZ j H Odzdz" | 1 MY jtoed d3gj dzlsts o fts o]
fsdzz yj dedz" 7 M &zOGetse d h dz@SCtseo ftedo jHJ de
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1 0o * OB s sasr ) O] ;Jy& sqad 1 jfl 1§
¢y | A Haz) Rundslsse] SASE yenin do| ¢ dos
IstGG)ls‘IgOlSr Ctsdzyd f &zO»9

1 200 : : 38 | 663,84 | 606,66 68.24] 120,55
2 : 100 100 38 | 654,87 | 563,83 59,96| 66,1
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f tsdzlz Y j dgdz j
F eCdyke s H d Mls 5 ¢ tu @ gisjs 8 plkPisy O dzdbi 14 Bt s
r s fsdzy) des fted f zOo% jS 8 ot o e lgOdey
L Op t5H M) C By zlsTersds oldgjcCdz h C@s IS tfj

| {5 MHjtey Oded

zOor

W1 fteds@sontdeots 30

h ZO¢C ts9

h dz

~ d @d U J fif Isdiglz i Edgds
Msslse jlsMlsa ks h g0
bedj tsH O,

Ny &zOso r

A4

h dzO ¢ ts
dzj L O
iy

ts [Grozts

4507 5; 840;SIO 1,08,03;500, 05) Mmtstslse jlslse @ SOls
544881 dzO@ o' MBS Sk ¢ dzj tesH d M ls FeT70ROGSIELS S ot
slsdkjlsdls!, ylsts Btdjj 50 % o' s skdcdy

fejnfwedvisdy gd ¢ ffus el G jslddsides 16d 1502
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v OB dBRYM®d diz3d y JMEMIRO o  Winjif teldOs et di30
mdaqdud MEd2 MtsMmisOs, KO
gf;g cr| si |Al|Fel S| P [Mg|Ti| Ni|w lftets

1 50,47 1,10 0,18| 25,5/ 0,02| 0,011| 0,74| 0,29/ 0,28| 8,98| 1,65
2 57,14| 0,45 0,07417,340,015 0,010|0,201/0,1990,341 9,0 | 1,24

1 sBdzlz y4 dedz" | o L zdz ls2BB Stc O & tc Hzlf Bz dzdh
Hshdrlstsea (82 rtebd@itoasets SCdzyj desteOIsO d
shdssdzr = YdrnOr ¢Sk BJdMEIBSEBE L OBSHO
ModHjlIsj dzt Misalzj s, Yl o § t€ jsHizlrGd @ jlsdgsr %
B4 S sHdMY J emdets e 5 & sAi4mtg diafs W Bdae®Guy dZﬂZ»IEfGSlé

)

CtlcOoadlsOydsdedz” ds sBtsc O j ffiztf | o3ts tizelzP Hzts &
% oBmMmMlsOdztse dzj dzd W sCMdHO ~tesdBO o
 sisd cdzizls OW  frydsoj dfjjddef Vv offstdnendseQjdis s o 2 § Is
fdzOe ¢ ] rtosdBdlstsotets Mrtw! v dhHif@s st By &
hdrlsr Ctdtest: qeY@®dz " j 2.

v 08 ZBY®] GJ U jiEh9O0s h ZOC s o

\
1
ts
h 3
o t
9r

- h goC H4SH Jjtoy Odedj 1 dzj d3j dzls t5 MgO
szOg SIOZ A|203 FGgOg SQ; P205 MgO CaO | Al 203
3 0,62 | 19,006| 16,95 |0,462|0,885|0,008| 36,24 | 0,76 | 2,13
4 2,07 | 22,144, 17,278/ 0,405|0,715(0,003| 37,494| 2,18 | 2,17
1 2

t d Mz4BBX dzd W : ZUdZOatSQ s Isd" » tBtEOL yYytses
mMetslse jIsmiseze hdr M dzOC s (3,

10 tedmkzfize jH Mo0e dzj d¥ G sHC s dzj dadz
jteesnies®kO d Moslke jlsMisaksh i h &OC o
fsdbkyjdder & fesHbkSlstses § 0o Cd &O W tetir
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10 BIS W slssetweOWdd of wodzj dzF Tdzj HEZ® b
AfsCOLOd h dzisdztt d BtoHTurOo O  &zOo Cd 2
Mtz lskzte] odHdzr Blsh ddW s Odedz' j d3j Is Odzdz
YyJjteder j btejhddz, ftejHMmMlsOoadzj dadzr | 1 ¢ fMd
M zZ0o © MBsH Jtey Odzd ] ~tetsd3ZO MisMmis Ol a dzjstc & H Q
30 .

Volt 1 25.00 kV
Mag x 500
Date 2023/05/31
1 Pixel 1280 x 960
002 Acquisition Condition
50— Instrument 8230
a Volt 25.00 kV
009 | Current 000 nA
= 8 Process Time : T3
/- 3 Live time 60.00 sec
- 150+ 5 ! g g Real Time 7242 sec
3 g |le § DeadTime 17.00 %
§ 1004g% & b3 R Count Rate : 8979.00 CPS
8 52 |2 £ =5 x
501 ' | = | I» T 3
00t T T T | T oy T v
0.00 I 100 200 300 400 500 600 700 300 900 1000
kaV
Chemical formula ms% mol% Sigma  Net Kratio Line
C 1418 4184 0.37 166045 0.0065570 K
Cr 77.88 53.09 0.45 103535750.7474116 K
Mn 269 1.73 054 305190 0.0253353 K
Fe 526 334 0.66 449407 0.0418318 K

Total 100.00 100.00

t Mz tsMj oy Odedj IssySd 2 VW ,jttesotesdiss

1 0 tdmMkEdS e @Oy | ZO YyOMmlsdyoO W jtotecn tots
ColtcOW dzgj EMfj dzO MEtsOckzdzdtetse Ols: mw
sCOL OdzOM'h iz®C s, dzg B B ydddzjdla C St t6OL d
Yyomsdyohd h dzOC O, tOmftsdsydoh dimw ojjt
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100pm JEOL 5/31/2023
25.0kV COMPO NOR WD 11.lmm 15:13:48

t Mz OMIsdyoO W jtocesantesdBO o Isjdzj M dzOC

[ftedH]jdzjdz B Isd dBzOdzr dz" 2 Ist3u’JtGOlsIztgdzf2
M Edss dzOctcj 9 ©O® 10 GteOH/ 3] dz. 9" HJjte)y §(
B dzd dMmf sdz L s9 Odzr fMdzj HEzs N cj dfmr SHdz §
fedzeyj dedz" 2 fklsjd3 "sddizdyi MSsets d ctOoed
~tcsdiiser §j tCOIsrhd ( LOaISHfr]QISS) ~lcdi3so N 3

HtSHjtey Odzd) Eedzj tesH O o M o0~ 1 (
Iz

Q=
ﬁ'

9,2%. I O dadzts § fMtsH j toy Odzd J 4 tcsHO ff tod
WittlesntesdBO. [ OCMdBOd dsj MsHj ey Oded j
Isj B j tOlsz1850 § z@ DUafz' 2 MY ddPled Y dABtc IS js dz
FeCi70CI0SULP fils OdzH Otels® s dlsOw, o Clsttesd d
Bsdzj j 0,03 % ( fnu@ac;frjzg(asﬂsaﬂzijlgf Oty 18z
LOosHMEBS?2 CBdzyd dzlstcOIls 50 % d otsMmmls Odzts
MsmMisOaddzs 80 %.

10 BidtsoOdedd tj dzscj desW OL soase s 0OdzO
dzd dzd d , Cslstster j Mo dH jIsj-WOMmise ij Is Is jdies ©
dMmlsOdzdzd yj M ts2 tojh jlsCts?2  GBteOL ts9 Odz
dshdrn W&EMGEdGFe)C: d CreCo. | Odzd@ued'jr  fipelg W dzj
ZzBnlsxyq8 304 Mo dH jIsjdz Mlsokzjls ts dzOUadQe
i S Is ta Iogats 9 1S j S Odzd tetso Odzd J f tod LG
Hise jtoH d dzs dzOdzd yd § Wjtctesntetsdisso " 7 M
dzyd dzlste Ols © 7 d dsdowjdisCdxipts = tsBtas@of j dzd v

44) zO9 C O BBty Jjdader » Sl 5L dyd sdedz” n
WittesmddzdS sBOttcOdzj y d o' MsC ke dj tetsH ( f
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fteso jHjdzdWY  zOoatsC s  tsdzlzyj ded®
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RL 9 J Mmlsdzts, Yyksts HBBOoadzj dzdy §C 9 OteyOL Gnc
SBicOL o Oz WO azi dr Mddzd ¢ Plstsal dipedploa@ry Oh
BOtec Odzyj o s ® s daysifipdscatigs e d Is § dzv 9 9 SHC
COdzr ydw o1 Isj mdav jlik < mdhe ddf® @ @dzti ® (cj O
24 O § 2MnO&SIO= 2MnO + 2 CaOSiO; (22)

ZdrlsO Hdzw fdzOe € d MtsMlsOodzj dzO M kEyy
Odzstels d Is ts 9 5 & ©H3J T2OM Il o dizts REHFMgDUB,) ( tcOo
0,6 HAv f(odkzyjddw W, tctesdgd dzaf T fise8zOE S ©Ha]
W jtctesRzOme BdeyPmMS d2 MsmMlsOe hdrhlstser 7 3O
34.

s OB dzd 4@ mE B yj M<d2 MsMmisOo BOIs j ted OC
W J tctots@iygico r = MY dzOo 5o

HtSHjtey Odzd] tECMdHBe, d&OMM. %

[Obj .
Mnggn | SIO, | Al20s [FeOs |CaO | MgO |KXO |[NaO |ttt
JCOIsr 131,98 |19,10 | 5,43 17,11 (11,37 11,39 |0,18 |0,34 493 |-
RLO®J M- 0,23 |0,05 0,09 76,32 | 1,80 |- - 0,54 | 20,97
MgO - - - - - 98,0 |- - 2,0 -
s90Y|- 98,61 | 0,50 0,26 0,12 |0,21 |- - - 0,30
1 BdzO | i i
C ¢ o 51,40 | 27,90 | 10,04 | 4,00 |2,50 4,16
] ftesyd My fdzOesd Ndnalr, MBH ]ty C

fesdmn sHdls qidssd y i MS dn  kHsysipisE e .j df d |
8001000 o d3OtcGc Odzyli dzls 6O I€LAAzYydzOyYd dz0¥ Is o s
NJd dzj L O, 9 BMmdzts o dzts d3, LO Mydls oL OddBBH,
tcj OCydw d3:

FeOs 3 3CO=2Fasst 32 o [ (23)
FeQist wdFass 9 J (24)

Il dzcC O0dzr dzn 7 Isys Or Ctsdzls OF Is dztscf sz & dz jOte
o smMmMlsOdztse d Isj dzw By Jls IsO¢ Y J ftotslsj € Ols
G dzj tetsH tsd3:

FeQsst ¥ Fasst o [ (25)
2FeQs st s 2Fasst 4 (26)
d orfmhdr ChHdHMO] OB F Oy PV s

2MnO, + d Nn2©3+ @] (27)
3MnOs+ o [ MasOs2 o [ (28)
MnsOs+ o [ MRO+3 4 [ (29)
Mn,Os+ o MROR o [ (30)

76



lted HBsMIsdy J dzedd ISIBGBY JteBIFIE sSHH B0 @ dzO9o
d dzjtlzHdzr A MeMisO©o dzw s h d A hdnrlsr f B
fsor M jdzdd Isj Btz udsOiRBe Esdgj IsOc
mMf zOe © d GBOLEZs M jesmw "M dzOCO L O Mydls
fmr e w d Wdzse mize b dn Mtsmls Oo iz ts §f ff mifste dilizs
ftostf zOo dzj dzdj SCtBRYtsLdydbdzder = BCOBLCOY Bo
B IsOdzdzd yj ME seBC sPN] ZOMPASdIdd  z0e ¢ d
Wl et dzOoe tso f tctseo sH d dzd n dmf sdz! L 59
dddzd ¢ Olsr BZOtee Odzy O, sBteOL s h djmw o {t

weo dzWE Isfpw  tsfdetse dzf d&3d Mtsd H d dzj ded ¥ BZzHAHY ¢
1ol isdzOG O Isfpyvw Yylsts hOtecOded y d & tog d3dzd
e dzj tots Mg $iI@s Mtsslse jIsMmilse j dedets, O L Olsj &3
sBtcOL tso Odzd } @3¢ @Uf @xEMNSIO\fjsEO YO dzO B '™ dz 9 5T
COteBdHTSO BZOI@ec Oy OSIdsg 'dIz MipisOdzso dzj dz € O
sBicOL 59 OdzdlSiMiE M ftaiog O 2 Is ts yManu3d d & ie@jHilEz Ctsj D
tc ts dz! i sShE tegee Yl o tsMMis OdzOo dzd 9 AVnE€MW Y16 ¢
Fedzj cisdBpsMistsw h e L ts5B Y yigQ@ipa jrls dELc@ds
Wdzsk Mz hdn CtomlQetzigOtzd o ctwOWdlstsar J. &
sdedzd Ysd3ih Odzd o ¢ 4 y! fted ¢ BSdi3dzOIs dats?
M ssmis! & 10 GteOH. /| d&3d dz. H S Is j B J to
or MsCskedzj csHdMistse s W ttesdzOtee Odzy O 0
Witkttshd dzd O BOEHQdeyy SO ftod ESCOL Odedz” = &
d3d da. Is BCtsdyoddd §&z0et¢d ¢4 y! v OBBO
Isd e dzjcd 7.00)1 sdzj e dZOYHjdzdWw Isdcdzj?2 HTE
tcOLBdoOdzd d wSlsHjdvdzd h dzO¢ d d&fls @dzfd v
cOMmyj SO dBOIsj ted Odz! dzt3a{t=4UB Pz dzZM B O 6 e d 5 i vzl
W tctes®RBOePfdarQeotsd ftodoeo jH] dz .9 190 B tdzd 1y
~ddBdyd M sets d toj dzlsG j detsW dzz stej yJd dzls dzts
BOtte OdzyO© o M zOeo jy & jrdddriddrfodddC j tdsoiz GoIBE, TREB
ftod d3j mdae" § + dzj d3j dalsT (Eedzj etsH d WshW st
l sz yj dedz” 2 M dzOe B dzdDINIY 564, ReMinGSIf( Ig Q delziz Odk
921 d Mmttslke j seMBdH] 4 MBOEEP2) [ 93

=

=

1
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O mf dzOoe , Bi h dzOG
t dmMzBsLtcBHEZCIsT  &z0eCd W jtetetsd dzd

Q) B )
O i dzO 9 , BI h dzOC .

{ M BB SIS § &zOo Cd o " teletskziOdec O
15 HOddZr &§ RddRdyuiMSses d o) delsaj dztsy

fMsHj ey Oded j MAECO®Qdz9w0® MasC sz dzj esH dMISBE S
66,41 %, bLeEdjwsHO 6,43 %, McHjtey Oded |

d Mjter) o ftjHj dZzOr HsfkzMmisdd = L dzOyJ dac
FeMmBSC7 . 0 (sdls®2) [ 94

{jLEd KO’ toj dEEQjddu DL fesEBCIStse
fsdkbyjddjd W,jtteshddds sk0ce0dyd ¢ 0L
dzj MSC sdz ¢t WOL, MtsH jtoy Oh d A BOtE Odzd y:
s Hddzj dgg W d3®tsG®dzuOT FeMR, Sz MoEes, d )& 4 dsd

B3Ot ¢ Ofzy Grj MEwAHN0s FesMn7, (FeodMnoes) ,  d3d Is O dzdzd y4 M ¢S
Mnd X 4 dzjL O fFredSilef Bad gBkyE 3
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Il fttsBj hdzOCO ftedfbkzlsMmlsoksls fddd¢ Ols
Wi tetetsnd dzd ¢ s 30 tBeMBRisjdy Ofglas igds@zOd®m ¢ O dnpdlo ¥ 2

v OB ZBYO] Bkd! SO §&Oo¢d % jtsidddSt

DIN 17 564, FeMn60Si

1 5C 0L Ol dzf| ) ¥#OMd & Femnzosi | 14( s
fs5COL O
(At 1)
1 2 3 4
1. [{OMRGsH O i - i
[ OtcOdzyj o' j BCC 200 - i
s 5C M 51,42 - i
so0Otydls 31,48 - -
2. 1 sdbyjees myd 94,78 - -
3. wtjHdd?2 =& &g ; ;
] z0s O, %
Mn 63,76 65,0.75,0 60,0.70,0
Si 17,21 15,025,0 14,017,0
Fe 16,38
C 1,51 0,52,0 o 2,
P 0,034 O 0,2 O 0, ¢
S 0,02 - O 0, (
4. 1tdkkzyj ds h d&d 77,28 -

5 gtcj Hdzd 2 < d d3d - -

h DO, %
MnO 12,53 - -
FeO 0,54 - -
S0, 45,58 - -
MgO 9,71 - -
Al,05 13,93 - -
CaO 17,52 - -

6. [ Mdetso detsfls 0,6 - -

(8O +MgQ)/ (Si O

7. stOlsdasfls: hd 0,8 - -

8. RLOodMzj yddedd d 73 - -
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v 0B ZFYO] Bk d lsOlsT

f zOo C e’ M CElsck@ict ©

: dz0 yJ d4 FeMn68C7.0
1 sCOL Olsy dzd tj]tsQG)ItJG)Is (s11)
1 2 3
1. [ OMmMntsH dBOIjtcd Odzis o
[ Ote Odzyjor j C0OIsr h(d 200
st M 41,48
RL®JMmlIs! 12,76
2 ] sz yJ dzes M dzO9e O, 106,48
3 dtej Hdzd? ~ndBduj s d
Mn 66,41 65,072,0
Fe 19,29
C 6,43 07,0
Si 5,95 2,54,5
P 0,065 0,30,4
S 0,026 O 0,0
4 l sz yj dets h dzOC O, ¢ 76,49
5 gt Hdzd? ~ddidud MEd
MnO 8,08
FeO 0,54
SiO, 37,55
MgO 2,83
Al O3 6,61
CaO 40,08
6. J[Mdetseo detsils: L, 4 O + M 1,1
7. 6@lsdzsmils: h &zOC O 0,7
8. RLOodzjyjdedj 3Otcc Odz 76
U OB dzd8yiON BL s 2 MmMlsOe HtosHikzSCIsse § dzOo
f sdzkz yJ dzd jFeSiMny dzO o O
Pattern # Compound Name Formula SQ, %
1 2 3 4
gff 2O FeSi Mn
PDF 030659645 | Iron Manganese Silicory FeMn;;Siig 43,3
PDF 010834583 | Iron Manganese FeysMng s 26,2
PDF 0:089-2412| U-Mn | Manganese Mn 10,9
PDF 010891899 | Manganese iron silicidg MnsFeSg 8,4
Manganese Iron Silicor
PDF 030654891 | Iron Manganese FesMny; 6,4
PDF 01071-8287| Iron Manganese (Fen.osMng.09) 2,6
PDF 02077-8025| Iron Silicon (FeoSi)o1 2,2
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ltesHtsdzy J dzedy IsOBdzdyr 38

1 | 2 | 3 4 |
Z dzOC &z S d FeSi Mn

PDF 01086-1607 Dalnegorskite Ca .31MNg 165103 42,6

PDF 0X077-7954 Iron Manganese FeMnSis 26,5
Silicon

PDF 02077-5198 Diopside (Ca.sF&.19MJo.7d-€.004Sk0s) | 21,1

PDF 020804478 Aluminum Mn3Al 9,8
Manganese

BOtce Odzyj o' = COIsr h j M odzkzyj ddj 3 o
fsCOL Odzd , Yylsts mMtsmls O I W@e 0 fipsm j ey @fs
CGdzOo dzr d&3d dL Ctslstster 7 Wodzw s Isfnpw Mmtsj H didzaj
MnigFe .C, (FesMn2s5)Cod X J dzj L O  fires@(clsit] stedBiHus@3 3

zZ &zO ¢ ftcj HiNls O dzj dz fMd dzd € Ols s 3 Ctolz{ t
CaFe7Mgo2)(Si0s), ¢ Odalg dBdzs d3dded W, MddzdydHsd -
fdzts ) dets ¢ 5 CArEIMg)ETCOPNu IstczC Iszte® d MsMmlsOo
WJtctetsmd dzd ¢ tsods ChidssCOsiizycOlz jRisEO-C il IO ¢st8, GBI OL
fesydmimy dm §zOoSd, B dzd  (fiin@zxid tsbp O
1 §izC Is to ts dzdats 2 BICtosMSsf dd-L Sdk g dsn d3d dz s
(1 dzj € atddddmediEs ¥ 2 d3d € BXA-O2HOAEGL) Ok & B-EOES d 4

OB dZd QO A s 2 MEMisOs fosHESISBse § dzO
f sdzlz yJ eafip d3

tdLEzdz SOIsT tcj dzlsc j desW OL soatsegts OdzOdzd L
j 2
9

Pattern # | Compound Name | Formula | SQ, %
g4ff ZOo o Fe Mn
PDF 0120798679 Manganese Iron Carbide Mn, gFe .C 37,4
PDF 0:074-3843 Cohenite, syn FeC 35,0
PDF 01081-4044 Manganese Iron Carbide (F&.sMn, 5)C, 27,6
Z z0¢ f &z09C€d uwFeMn
PDF 0:087-2073 Kirschsteinite Ca(Fe.7Mgo2)(SiOy) | 58,4
PDF 01-072-3583 | Aluminum Oxide Carbide Al,OC 18,9
PDF 00047-1518 Calcium Silicon CaSp 9,3
PDF 06040-0903 Aluminum Magnesium Mg-Al 3 8,1
PDF 00041-0586 Ankerite Ca(Fe?,Mg)(CGs), 5,3
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|:|30m

e S opm

COMPO

Mn —— 3|1

Acquisition Condition

180 0_001[MAP 1]
160.0 S
D
1400 o+ 5 =
R 120042 & =
! = =
= 100.04—5 f o
Y ?le | ; 3
£ 80045 E o [
3 600 e |9 73 @ | e
8 % s = K3 | ®
40.0 | = 0 [N | |
20.0 | | |
N | | | |
0.0+
000 100 200 300 400 500 600 700 800 9.00
ke
Chemical formula  ms% mol%  Sigma  Net Kratio  Line
Si 16.99 2868 0.33 219617430.0000000 K
Mn 6227  53.72 0.64 590329840.0000000 K
Fe 20.74  17.60 0.64 180496080.0000000 K
Total 100.00 100.00

JEOL EDS System B

t dmMzd@asfdd%tsmistclz € IFe3dvnd M 2O dictso Od
1 ddgj dzlstso

82

10.00

Fe K

:0.10 nA

1 491.52 sec.
: 595.16 sec.
:19.00 %
: 10617.00 CPS

JEOL



Acquisition Condition
Instrument 8230

140 0_001[MAP 1)
s « - Volt 25.00 kV
- % b4 Current 0.10nA
uw < £ © o
=1 il . BRPY W o - s Process Time : T3
o L o (e < ‘ & = Livetime :491.52sec
- & =1 2 s @ = s - - Real Time :582.12sec
= o2l 5. ¥ % S| ¥ DeadTime 16.00 %
3 ] ~ =510 L a3 = Count Rate : 7974.00 CPS
3 22 S 2 s 4 e 2
O 400 x X x 4 )
[ - T o v ow
ol L | 1
————————1100 ym Mg K |1 ‘ ‘ | ‘ n 1
I]i 7.00 800 0.00
Chemical formula ms% mol% Sigma  Net Kratio Line
o 48.05 65.39 0.33 7699047 0.0000000 K
Mg 1.68 1.51 0.09 2110116 0.0000000 K
Al 9.97 8.05 0.08 162693780.0000000 K
Si 17.50 1357 0.09 290477540.0000000 K
S 0.39 0.26 0.08 596234 0.0000000 K
Ca 1757 955 0.10 309509220.0000000 K
Mn 363 1.44 0.21 3496816 0.0000000 K
Fe* 0.19 0.07 0.21 170263 0.0000000 K
L

Ba 1.02 0.16 0.32 858147 0.0000000
Total 100.00 100.00

Mn K

1100 pm Ca K 100 pm

{ M BELd BesMistlC sk tc FediMad S Of P@o G & o O dzd |
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160.( 002MAP 1
140 04 %
=
— 120 0+4—A4- X
) =3 c
L 10004 g - - - E
; 800 ; : ; %
g 125 (5 &% E | ¢ n
3 6004 g-mra-x Y o l Q
S wal¥XBIEO X x 3
40044 = 4 a w ! “w
20.0 } | l | { | }
[ i | 2
T 1 T ] T
0.00 100 200 )0 400 500 6.00 700 800 900 10.00
Chemical formula ms% mol%  Sigma  Net Kratio Line
C 5.90 21.87 0.62 421560 0.0000000 K
Si 253 400 0.38 2885503 0.0000000 K
P 049 0.70 034 571508 0.0000000 K
Mn 65.57 53.11 0.69 591886940.0000000 K
Fe 25.51 20.32 0.70 210928130.0000000 K
Total 100.00 100.00

{ Mk @EEd Feshstlk S KFeaMD] MY OB Bd ctso Odzd j
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Acquisition Condition

Instrument 8230

Volt 25.00 kV
Current 0.10nA
Process Time : T3

Live time 49152 sec
Real Time 596.29 sec
DeadTime 17.00 %
Count Rate 9648.00 CPS



&) s
. Acquisition Condition
comp 120,0-22UMAP 1] Ins(t‘rument 8230
o & Volt 25.00 kV
100.0 = § Current 0.10 nA
= a & E g Process Time : T3
F 8004-F% :4‘ 8 £ Live time 491.52 sec
- = 4= x 2 NE Real Time 576.06 sec
o2 2133 5 DeadTime  :16.00 %
£ SasP s 5§ 8 s CountRate : 7077.00 CPS
S 400 o] N X
3 et 2 £
200- i I
il (N &
00 —tp RS, e— op— |
000 140 300 400 600 700 800 900 1000
Chemical formula ms% mol% Sigma  Net Kratio Line
o 46.30 65.28 0.56 4914877 0.0000000 K
Mg 1.72 1.60 0.13 1737764 0.0000000 K
Al 3.72 311 0.1 4943761 0.0000000 K
Si 16.02 12.86 0.11 240447800.0000000 K
S 0.56 0.39 0.10 771191 0.0000000 K
Ca 26.50 14.91 0.13 404713220.0000000 K
Mn 4.03 1.65 029 3252698 0.0000000 K
Ba 1.16 0.19 044 804079 0.0000000 L

Total 100.00  100.00

100 pm Mn K

[ M @ d Ftesis k€ ls & o CCFEMIZD SCGE @ tedOd t6 tsfo O dzd |
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C————30um Si K

— 10pm JEOL 3/27/2023
X 1,000 25.0kV COMPO NOR WD 11.1lmm 11:01:26

30pum Fe

G

tdmz@BERd%tctsMisteclz C I92/MEEI (A )dzOFR Otg Isud tc s 9 O dac
1 dzj d3j ddlsSk oi Bph,B 1 Ee

[dCtesMistclzC Is BEaMB-SIEOEOC 5PtcdL 24 smqw € OC
@ dlsts?2 Milits? bijh ddte(j sdifR dftshs0s 1 d
sB dzOMIsd, odzkzyd ddzr 2 dBIssHEBSR Cru, B4l
Feén.1dVINo.54Sio 28 1 OCtsdetsdzd edzsMmisd S sdi3f sdzj dels dets G ts
Cree@®Isdteso Odedw | dzjSdzjHds s, (ted Mz dessy dzs 5
cMeW OL dtsMmis! é d ¢Ctdst OL dsis! é § SediMn j d
H] dsdzmistedtelz® Is IsO¢ zOL ™ 8 Oj d3gr 2 c S sdzlste
Ctosdzyj dzZlstcOyddhe H s OO LIOC BOC M Bz ks ¢ sd
dettOs hdrn twtsdzr c¢cSdzjwe (MmMeowL ks hjes) HdAw
Si.

sO0CB82 ROKOCIsjtc o jHjddY CEiRf sdzj dzstso
BICtosW slssetcOW dd, i sdzlz yJ dzdzts 2 ) o dHJ d
(tedmMizdztsS 46, 0O) 2 OpBBREzE & Wsdijtc] § dzgh OH
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t d fie®Ri v s yd ERSEJ € tets © dzO dzd L

[ 8¢ 0dz dz

sSBtcOL 5d3:
Bisdzt h j@Ets

U dzj i3j des dese &5 MsfMls0o O dBsdkzls

Hd%lI sls 16

¢ 2O dzts ¢ d ydzts |

Counts[x1 E+3]

J
H dzw

20,0001

o
=3

o
o

:l g
:

o
k=

e
=—— FeKapnkh

»
@
=
@

o

i

1§

o
o9
8
- FMaLIFeLIMnL
S |— wnl
~
8

keV

Chemical formula  ms% mol%

Si 1322 2306

Mn 56.62 5049

Fe 30,16 26.45

Total 100.00 100.00
300 400 500 600 700 800 9.00 1000 o
B
9

Fe( OSi(, B Mn{d 9 )
Cdzgyj delstcOydd dzjecdelze h jes
Sesypagez BJCteosOdzOdzdL O ) § 1 ud3ts § ezt M) HddsjSH MBE O o

oy Ofsl€ S @3 fif) ts Brép it @dad 54SH3s,
O H&Y byOfkSo f

) SiHi j Fieoy JDrazeSH 36,
MtsH j toy ®ldd BedgMno e5Sio 17

1 o d

1 dzj d3j dzlsts o

SB

H dz

I ssds dzOB dz HOJ &3 §

His MNTs B 48 %z 65

fsCOLT 904 Is,

G dzts B Iz dz¥ tc dz'

m
m

dMmmdzj H 5o Odzd J

. H s8giedlsc ALlsy
ts B BEDMERNE

HiTj=d

Ylsts  dzj Lhdz@QEY IS fsgize] fdzfy fHsch s d3d Is
Yyomlsdy tw©OL di3j esd3 i3 dzj J
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