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[ OCAOtcdzOdzH ©O)

[dshls: BOCIjttdOd dts?2 MM jdL dd
indddyor &klsdsfisd (ME). [HdO [ jHEdC
stslke jlsMisokjls dkzlsdsiisd oLojMmd Ct&deh
BdzeH. SdjlssS o 1 dd.

10f jyHEdzOtesHdr & jHdddy dEkkdshlsd st
fdzj Hzs h df Stsdgyj delsteOydw g Sdzj ssC o 1 dBe

0,03*10C dzj s5C/ Bz Hzw RIS tesete S dh j ydss:

11*10°C dzj s5S/ BBz Hdzw RS tesB S C &6 dz M dzts
1,7%10°C dzj ssC/ dsdz H oz Btobkyj dzdzj L dg & o5q € &
2,2°100C dzj s CH dy' R sdzj tedzseEts o dB tedsdzO;
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5¥10°C dzj S5 G/ dsdz Hdzw skdWtej dsd2 de & g S ot
I OB d2RWjed o j Hj dets fslse jlsflsodj flsOdz
ME d CtdayjdesteOydd Mmekmyjdee dd BOCI] ted 2
) o d d3j yOdzd j : ssdzdyjmMlsots Codsddj sE
NdL dzj Bz s A3 € 6 s i 6jQidgddedi3igjol BB d5jedsOy d H ¢ 5
Bd), ddzd o o jeHntd/ Mkoisd &OkjdOdj (I

v OB dzd2y © 2
dIsOdzH Otels BzlsdetsMisd [ OCAOQtedzOdzH O ( J H .

Bzlsdsmisd ( ME) d Ctdyisdlstéaz{v MMy J daL c

elsOdzH O ls JdgXisdmadiisaf 0,5 1 2 3 4
(dH.)

Yqmds J jyHEzdOesHd 1,7 3,3 6,7 10 | 13,3
Bzl dzsflsq ( ME)
usBlso jlsMisezs h OW ¢ 15 3 6 9 12
ey j defgfMdr /A

1 s tcOL detsyls d f ¢ @Y Bis Plidg @ dzH 1© Je s @ Is tsd3
[ OCAOtcdz®dzh B dzr - d Csdzlstetsdz! dzr n f otsB C
tcOLO jHjdYdRR MtsteBj delstse MEuddzd & M
fsHOo dzv Is! ttsMmis dMMmdzj HEj d3r = BJCtsStcE OC

{ftjHnjdjdd ukeMmlsedlsj d dzsfilsd &<«
1 dzls j etsMisteB J dzls O d3€ tcPts s s s diaizdy | oA W My s
tcjLzdz sOIstse .

4 yYyJjdzrs orwodzjdzgdw BOCIjtedydH dzse s H
gL MH ] oy dBBE B ftesBdtes§, G H jz dz! tsldfipk
(StaphylococcusireusATCC 259 2 3 ) Misj teddz des?2 (Jd4 4
mMemf jderdd d ftesdLeotsHddzd ftsmjoeor dzO@ [ 1 .
eWHO Mazey g qtcCd M dOdzduydj d3 tetsmisO d3d
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3trryvf?uvduv3 R JJrHUryrr1RC
IRLEZYyjddj ojfh jMmlse j dzdese s MsMisOo O 1 !
G dzd dz

(v  dmmdzj Hise Odedw o jh jMise j dedetscts
B3 Miststesy Hjdzd?2 ¢l sdzv dzOe d ¢cuv Od3 1 se2 f
d Jlub6.

31Imd B U MSd2 MesMlsOs 1 Sy jteddsj dzls O

md &3d ud < d2 MshisOs SBtG ON | dzdz’ ~
Ldzj eesHd MY jeid sdede” 5 0OdzOdzdL 55 6 Hfl
( s OF104.3.2.).

v OB dZ1y O
md di3d yjipEmlROe tsBtse O j ddets?2 ¢ dzd dz
[CM{uBHjtY|lautsSHjte)|]l BGtejhq aBH J to) @
BOMM. | s & % GO . ¢
[80]
Na,O 0.29 0.32 0.0007 4.75
MgO 2.47 4.06 0.0072 2.35
Al,O3 15.18 9.89 0.0485 16.4
SiO, 49.78 55.05 0.1551 52.4
K20 2.78 0.07 0.0002 3.15
CaO 20.94 1.96 0.1342 5.06
TiO; 0.73 0.60 0.0036 0.43
FeOs 7.74 3.22 0.0467 7.25
FeO - - - 0.24
P,Os - - - 0.05
f. 8.47
X 100 100 100

f. fiffslsjcd ftod s Odds Oded .



JEMdHdz 2

sl 0L

s e dzd S 59 Odzdz =

&30 f) fCa@,20. 9 4
¢ dzd dzj -2/N&@ d CaOMtsH j tey Ol mw 4 .

Xd i3d ud M d?2

GOmimn.
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%.

¢ dx@iizjdz. R dzd YOI sV
HOdzdz" - .

I d mikped] -H029 d3ts -

75

d 5.

) §81H Oz BhzOE & @ dzdz
06

(

fts fiyls O f dztsizdedz B> j e O lszzd Y Ols fi

XgBdud M d2 MmMemisOs MG dzjnsksisdtg s dsdzdzde'ls |
dL cdzze ddgr 5
v OB dZ2y O
md B3d PMMsmMis©e tBEE O j dadets2 ¢ &
J]SMdutsH jtoy|atsH jtoy |} sSGtej h d [82]
ROMM. % Bsd % % HtsH jdef () sctej h,d
BOMM. % %

Na,O 0,07 0,13 0,0003 0.09 0.005

MgO 3.53 6.21 0.0074 2.26 0.08

Al O3 21.% 15.18 0.0516 20.90 0.21

Sio, 59.53 69.83 0.1283 56.62 0.24

K20 1.16 0.87 0.0071 1.38 0.06

CaO 1.49 1.87 0.0086 0.62 0.034

TiO; 0.% 0.85 0.0048 0.75 0.042

Fe0s 10.87 4.80 0.0677 6.71 0.13

CuO 0.44 0.39 0.0030 - -

MnO - - - 0.04 0.002

f. 4 - - - 10.58 0.05

X 100 100 100

. fiftslsjtced ftod §totsC Odzdo Odzd (.
Il oB32dyfitdeo jHjdzr EMdHdz 2 MtsMisOs

HOdzdzr i3 t©Odzj ] BGYibkBdzdStso Odzdets? tcOBBIsT .

MshsOEBo jfigdlso zj Is

n HOdedz' 3l 5 tc @O thtz" o3
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Sz dzd ¢ 5o Odedzts? kO E" 7fh)tsEzPEHNOG] W [ jL zcC
dzOh j2 OBl fCOLT 90jIs, FaDs-t& 09 8d dzdizajn
RL OdgOdzdL © kOBddyYy' 1 d 2 MdzjHbkjls,
Btsdz MjJ MH s Oazd Odzétsdgd ded W Y J dzj L O.
N Jd dzj -Adgisdgd dzd j @ 52 tcOL dzeso dH desisd d3ts dzls d3ts
By Mdzsj o sy f tetsiGECc Odzfigldzd ) s sdgtse j toy Odzed |
Gdzd dzgj -2) RtZB1 W idzw J Ismwr lsj diy s toubdsitdn € s &d ds B dz
COdzr ydlstsdz. KOObegMro @z s j dzr Mlseazjls 5 Ml

CdHttsMdzse H' 82. e dzddzj | R Z

312 ddzj tOd&sEcdyuj MSd2 MsMsOs 1 S MY jtedc

[ddzj tOdzseduj MSd2 MtshlsOe dLEZYOj &' R

tojlsdg | detsW OL s tsG s OdzOdzd L O (tAnd) . i
HWtcOC s 5CttOBE B 5a20nd) didy 67 fetagdHds) Is Crozdzj
31 3.
80000 R S 1¢1, . —" e t
: O ” c" — t
70000 ’ = - ~
) Ko} O ,e, ) ::)S\ 0 . e . t
60000 - = = =F o 2L T Ee  t
© =2, - o2 F 5 :D NS T_o0b e h
50000 - , O, -, o = oo o =
. = Qg * 0, O ! —~ O ‘O -0 : ? :
S °© Lo 8. o ’ N
@ 40000 = .:_:: >§° o °:% ~ 8 cro L © o
2 = '8-I> Qoo o= 8 s+ a
£230000 | = o 8 © a £z = 8x8 o =
T =28 % e e8= o T °C
£ 20000 > o T L ssSx> O o L
£ 8 - & & 5 o
s
0
4 14 24 34 44 54 64
2d [°]

{ Bt jdelsc | deso MS OV  SchGsBEE@ON 1 dbis
¢ dzd dz -2| R(zl)dz¥ Is O RE@kuitiad\M O s j
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D MoHTMOpHUANOHKT Unnut
n Hu3KoTemnepaTypHbIA TPUrOHaIbHBIA KBapL, n Kaonuuwut

[ dB2. (jdscj dzgso MCOY { ciss GEDOY dadab
ckddr 1 u6 ( f)dzDE&AEvanzEBrRa)) Ot Ols j

[ dzv cdzdd2 (®8qf). -~ OtOCIlsjtodets G tedmizlistr
shdetso dzr dsd tslstc Oy jlded 0dkd : 4d decedIls 3. 95, 2,
COsdzdadzd b6, 3.24718.,97%,]201z0%024,8,34, 2.28, 148
1.60 i, i8O0@9ydls2. 24, 1.91, dUsi §&isHUG L
Yofmsdydzetse s ¢ d H tc &Kedfig OH | dplz figfAsthev  Ise® . MB M ls C
BOMM. %, O ol 138N Cdz30 iffis.j % .80 ts HE jdmHAEPI2JIGR Z
BOMM. %, §tsHlse jteyxHOjIs ftoj 5B dzOH Odzd j d dzc

10 tjdidsej desomMits?2 stesh Csots?2 HIRY O
LOWdSEMdtetse Odg sfdsodzr | BlstcOy jdadd -- Ote
14.64,2.45 , ¢ OsdEdszg.3245; , J dzdA47|2d92.56 2.13, 3.40
i, HBCMdHM25 BHiRRZdJWL. 54 | .

[ ddzj eOdzsedyd MSd2 MtsmisOL tgB thjaHOM I Golziz,
9 IkoOB&JyJs 3
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v OB d&3y O
[ ddzj eQpiEdf 2 MMisGd & ddwd | RrRZ

" |f ddzj e Odz [ OmMmBats] Mt

Bq dz Lt Odzts @ ,
] R Z2 l v6

1 |[ sdzlsdiztsted - 47

2 |s Otsdzd dzd Is 8,5 12

3 |R dzdzd Is 22,5 10

4 |r sdztsdzd Is - 4

5 |s9 0Oty 14,7 21

6 |1 JdIsdlIs - 3

7 (mdzsted Is - 3

8 |sOdzr ydis 38,6

9 |sdzd detsf Isd 53

10 | 4 2 zOdzH d Is 10,42

] dzd dzO -2 RYztc j H Mls ©3.3dzj di di] lINQ B dz.iC 8O, ts5dz ([ diAd fiss G
d dzazif D, 5 dZOMM. %, daff BB e 3O M.1%,, 7¢ oDl
CGJ2zOwHLPIs®@2 dBBOMM. %, d 5 W@ dzts §ols d dztisdzdidsj @
cOdzi J BYkBdzd S s89 Odzdz’ = tc OB 583 2y @dis a5 df ju(
MsMlsOoe cdzddz dL t©6OLde » Mdzsj o lsdzdyOjls
Bddzj eOdzsedyj MEsets MsMisOa O ftej H | dzj dats
J] Rz2145 & [ 1]

HBH Y Oded ] Bsdzls Btstcd dzdztZz @FRH)O %o ¢ dzaf dizf
sOCyJ figHw] @M O 3OMM. % €9 Otcy, 12 diOMM. %
B dz2 "dr Stddy Mlse O HBESBII (4 &BOMM. ¥
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G 16 O dzlzfigassigly Geac@ i M fsicesd o

sSBtOL Yytso

1 dMis 56 6 OB’
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{dB3.  dMscttOBB ©BOMIwL]H]djddY YO
{1 RZ2 0) L Osd mdigstyskz i MEG@efdicwdod diz yo s
Yomsdy;L 0o dmd dssmis! € tsdedjugdsEsesO  dzsuEO il

Uomedy;L 0 did dsetdg@ ! Hisezd yOMlsdy Bl

I cdzdd nOMisdyr dhibRls 3E@B. By @G 3"
153, 8 &C o5 MHAIs Odg @by fij .Is%.
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9,
tdBd.l diMsscte OB tOMftej HJ dzj dedW YyOMmls
O) LOadMmddtsMmis! Mmisjfddd §tesflmt Oddy d
LOsdMddsMmis! CtddujMmsoO sltOyj dd2 &o
9) LOodigdedsR: nisedd yOmlsdy &l d~

RL G6dMmlssctc@zdz® " { dcdzndats, Ylsts yomisdy
tcOL BBjtc 9 HAQOYJOMRBA] PEHe-T2" BOMmseEy @6
Yyomlsdyr M wWwOoLdk§jdetsd] Blj, Ss5BtcOL Yyr 88 Hc @Mk
qdd3d 5 s tcOwjdestEB) s j 1 j dzj dzdJ YOMsdy 5 ©O

314v j SMlsktcdy | ROLOClkjtedmsdSd SBEGE

l jdzduddz®@ bkHjd des? Gojhdesiisd Bt
OROddL OO bkHjd df 2 Tfisks 1103@2 04 tsdyjj IE
L Ctlj B jcOkiedts? OHMskeydd OLBkO.
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lative

it dBs5. sttdoOw dJLBIjtedd¥ OHMtsteBydd d

SBKOL YyO. -gifdys ) clswjedz! dats 4, HEOejiozgp fad ¥y § @315 §

HOo® dzj ¢zl Po dzff dzd § dzOMm" BGEEW ] fldses QHIf@S B
GOL O)

RLBISjted3O OHMmteByYydd ®@5)H jdndsicslsy dedd HO L dsC
nOtcOCIsj todztsc ts H dzw mMzsd misr A mMd dzd € Ols t
CdzOmMmMdWw ds Oydd RY1 &5 Slsdzsmw Ismw ¢ Is
dzj cQo des 3] todetsj] twOMytejHjdzjded] (Bt 5 W
H. ) GzdzOy @ ,0zc P, 1 v . 1 JdgdeddE ., BLES ISy o dzg’ OH fr
HyMstByYydd HAYW BttOL YO BT6 Mlse jlsmlis:e
B LtsfstedMmisr 7 OBo j tdHS 7 C dBQd WY d € Oy dij Isdz
cdMmMlsjteijL dMO Hdzv BKOL YO BT6 GlsdatsMmdlIsy
OHMmMtsteB ydqw mMmAselF® PHptfdticOr yddzddzHted yd mst
fdbdzy cdMmbjteiL dmMO dz2O dJLBISjtedsdy HJ MSEB
SlsdesmdIsj dz2 desdz HOo dzj dzgdd O, 19, Yyksts me
[ OCMdBOd detsj L dzOyj dedj OH 6)O1s g GO Lfiptigs
fscdzsh j dzgdese s SHdzdd3 CteOBBBRS A3 OHMsteB j dals C
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lted OdzOdzdL J GYtszzyj dzdzr = HOdzde = EMlIsC
~nOOCIsjtedMmisdC d:

1 [ OMMO BBt@L YyO: 1,065

1 LHJdz dzOv fts9 jten dzsfls dimimdzj HIZj Bt
BjIstsHiz 1 CRIPos Gosi®&Pofgsy jd/ ¢ 9. 947

1 LHJd dzOv ftso jton detsfyls dmmdzj HIzj dBts
BjlssHkz 1Cu: #@9dzO 48. 358 &

1 [BIl jd&B ftstc o sBtc@®Par] Of.tc8 5H COfptthy Iciadfo
cd¥ @ ;

1 dtoj Hdzd 2 f5®L &8 5Bt OL Yyj MmMisOo dzv j Is

3.1.5 [l sadB@tec@UgmEedmisdscd + SMmYf J teo
sBtOL Yyso 6 dzd dz

Cdzj € Istetsdadz j BJSC oW islstsetcOW d@ B Slgudk
ftoj HilsOo dzj dzf 39dz@0.tc d Mz dzS O~R

H
600 FEG

t dB9. Cdzj CIstetsdzedz’G je OB Yo tsB tisls ON | epdats 2

1 0 ted MBHCSjte d M ls O dzdzls O o fiAGHF fnj MisC 5B 6 O
hjf&dsnde &3, L jtedzd s 3 WteROodd. | fMsf
qdzd ¥ " duOIMGBR ltch] SEEOd dz" | § ¢ & &gl dBdizd dzts
020, 5 RS d CtdfMsOdd (Osddddlso, ddkj
detej Ol € tod Misditertstts k.5 s ©OL
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tdBl 0. Cdzj CtoEdsss e @i dotstiB 56 ON j dzdzt

10 RISl BbtsEtt®@® ) ddzs? ¢ dzd dz8.10) | u ¢
LOWdSdteso Odz’ tlsHjd df | ddmlstsy sH B d |
CtedMmis Odzdzr dazdzdIs©, dBi§ g drgdeh k2 YOt .
COsdzddzdIs© Hftoj Hls Oo dzj dz" Bdets ¢ sz ¢ sdz! dz «
M sHEB d' & odstdzfnte Jadstd)jdzuast @s 0 6 iBd TGS ERo
Meslse j Isflse j dadss .

3.2 t(tiLEd IsOlsr CdmMdztslsdzs? B OB S|

s dmdsls dzs dchdOB sish dadd ¢ ko j dd uj dzd
jBCEMY 0 MstekClktedz j d dodestse B dedzr j
CdMmdzslst d otcj BY ©eBtcOBBISSd. sdhdsldls
2 fetso sH d dzdH.SDOI O fish. df j-888 s bote jls jOu5 dzd j
[ Offtseo sy Mtstldtsh jdadj cdzd dzO: CdMdtsls O =

[ BsSGONM jdagdzz ¢ dzd dzlz 1 v 6 H.8% tfotOP slis jOddd | &
598 o Isjyjdedj 6 YyoOfmtse. [ OfMMsets] Ml

|l ©jLbkd 5Ol Cdmoslsds? dsk e OfusdsSdid d
e j Hdwr 2 d ©BLOLY" (6lsjteYdd Igipe el
or Mkh j dadzs?2 e dzddzr MOBsStetsdL o sdzd dets tc O
sBIl Widgy j sfqpw  Isj d3, Yylsts ftcd tBteOBBISS |
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PHOMY s sfyw 5B &3 dzdz’ p d§ O lisPthyde's tsd j atAd dzj Hf fislsz
COLekh OjkMw CtodMmlsOdddyj MSOw Mkl i
mMdzd y O Isqw MewL ks hdj Meats2fmise O.

3.21md &8q uj M¢S d 2

md dsdud med2
o Is @gdzd

mMemMis©e + CMY J tod d3d dzls

M @O €I @dztzts 264s ¢ fiad fai ) lg @

v OB dZ&4y O
mdBdud mMEd2 mMemisOs ( 3OMHP. Be OB ISGIOY
3030 MEi.SOif tod  Is§ BY @I ktc ] Uhdedd 6

I]BtOLY" fYsMmMdzy B S
) {SmdH 30 3G (% )
#tSH j toy Odzd j g tSH jtey Odzd j ,
[ OmMmBe
mMstsisdets | 1:1 2:1 3:1 1:1 2:1 3:1
Cdmdztsis ¢
1 Na,O 0,17 | 0,16 | 0,16 0,17 0,17 0,17
2 MgO 1,09 | 1,09 | 1,20 | 1,76 1,75 1,94
3 Al,Os 13,88 | 13,80| 14,78| 8,85 8,80 9,45
4 Sio, 77,85| 77,28 | 77,53 | 84,21 | 83,67 | 84,05
5 SO; 061 | 1,25 | 0,26 | 0,49 1,01 0,21
6 K20 2,57 | 2,26 | 2,42 1,77 1,56 1,67
7 CaO 092 | 1,15 | 0,74 | 1,07 1,33 0,86
8 TiO; 1,20 | 1,17 | 1,13 | 0,97 0,95 0,92
9 FeOs 1,71 | 1,85 | 1,77 0,70 0,75 0,72
¢z 33Ol 100 | 100 | 100 100 100 100
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sdMmdzsls dzOY ©BteOBBISCO o Isj Yot jtf 6d ayod
¢ kHOdzj ded *CaOsFeD:MgBoNaO dL MistezCIszte” a3 C
BOMMtse 82 Msslsdetsh jdzdd CdMmMAzsls ©O: ¢ QD =
96, 5 df@Mpin7 %6, 9 dORH 5,9 dNaMmd 4,8 dknf. ¢
or &3 9 O Ismw dzO 18 dBOMM. %.

Cdzj cetsHdMy Jtemdtsdedz | M JCIsB o 5B)BOO U
l CdmzBt@etsls Odzdzs2-2 ¢ tzgzs Mls P izj 1. dzO toc

51

O6orauieHHaa ravHa MLl-2

5i KucnotHo-obpaboTtarHHan rauvHa MALL-2

Ca Ti Fe Fe

&

0.80 1.60 2.40 3.20 4.00 4.80 5.60 6.40 keV

[ dBll GCdzj eSHdMY jehdsdzds” | WMzpE s’
SBteOBSISOdzdzts 22 e dzd dz2 | R Z
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mddduy MEd2 MmMtsgbs @ OB €| O dzizts 2zts ¢ dzd dz ]t
Is OB dBpy J

v OB dZ5y O
mda&dud mMEd2 mMomls©e 6dzd dz@ IHS6, ts5B 6O

T SMdutsH jJtey e BH oyl BGtej h @
BOMM. % iRSdz . % %
1| NaO 0.05 0,06 0,0002
2 | MgO 1.38 2,31 0,0032
3| AlOs 18.25 12,07 0,0492
4 | SIiO, 71.95 80,76 0,1800
5| KO 1.34 0,96 0,0082
6 CaO 0.15 0,18 0,0009
7| TiO; 1.21 1,02 0,0059
8 | FeOs 5.11 2,16 0,0316
9| CuO 0.5 0,44 0,0036
4 Iz 3d 100 100

{BtcOB SIS O HSD fdefipfy. d ¢ CaDw®dzj8ded *9  d3C
FeO:-52, 9 @O 1%, BON. 28, 8 dGIjH.2%,B0MM.

vsdzdy jJdedd MtsH ey OdedwWw Odz¢¥ d&3d dzd3v7.dg§.8.)z o
HECOL" 90] Is, Yls ts i ted sSBtcOBBISC § ¢ d fndzt
tcOL dztsy j dzd j Bd dzj c OFKB otc OMis o8 j @@ dzlff 11 J Is
hj dzsydetsL j dgj dz! dgr = d3j sOdzdzse, Ik H Odzj dzdz' w

Cdzgj eetsHdmMY jtemdsdzdz §j MY j SIster 5B ON
Cdmdztsledet®B Sls Odzdzts?2 G dzd dets?2 | v 631F. tcj HMIsOo
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si OborauleHHasA raMHa BT6

0.50 1.80 2.70 3.60 4.50 5.40 6.30 7.20 .10 keV

KucnotHo-obpaboTtaHHas rnuHa BT6

Cu

0.90 1.80 2.70 3.60 4.50 5.40 6.30 7.20 8.10 keV
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