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archievmentf the third millenium" ( Bicagq USA, 2017);f J 3 H &z dzO tg t9 Hsdzts
MjtemMf jCIlsder dMf sdz? L tso Odad wWE dfOudstg tdets[LOfinfizo o
dzsfisd t 4 M 28 dzd"Yd &z " @d2BLK), higrimplSoBadZ onference' Scien-

tific researctof the SCOcountries Synergyandintegratiori (Beijing, Ching 2019);IV

J i HEZdOKGEH dis?2 dz0 Iz VldasstR te £ iy dat W dfierj cilayjd figff s ozts|:
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~d dc3d(dzh ©d2e1P),VIl [ j Y H z dZzOtgBlHstleERzZ C © d B L &
otoj a3 dedlzs o5 dsd to j : " (o1 s eizls O dem | s O VD5 P dHElr-dz:
totsH dptd2s") etsBdzj 3 d fjtemf jSIlsdeor ~ddizdd"” Ist
(¢ dzn dyuQde j ¢ dOWP[ME, W z 2Ot qHIdgtERS 0 t6 A3 dzdz’ §
~dd3dd SCtststeH d dzOyd 8 fetzlz - OIS ji & RO )Ealg, I § [z dzdzd
MBI Sutsotej 3j dedetsy MsilstsW dzd jr ddo3dfuid tdrrkfisjElts
fsmMawhOoBwIsd | OMmdzzy § dedesSets H § Wisj dzv  dEDizt€ Qf
~dBdud MSda dOS, etz Pestg O, 2/0.2 3y pdz¢ jje
"RdzH EMlsted OdzdL Oydw d vydWttseadr Oydw ( { &dz-ets
Bj, 2023) .

[ dydzr 2 9CdzOwW o OB HREMISsW IS dzr dets o' B d 1o
9" BBSto ZOkz ydzs e s [ dz@Asts @ gz dzdevj n dzfgdn SO y
d Mimdzj H 5o Ofdis(dziz " ddzd dzd Y datzd EJBGIHS errzdS S¢ dziff th)ds ¢
Jets dzj fsMmtcj Hinlse j dzdztsds EZyOmisdd o ¢ dzO&zd
dmmdzi HsoPdls[Rtcy tc Jf IsC@ziz id tzglzl B dz' IsOlstso @ dzdidt
Shddgor o' gtsH®f dz¥ Yypdgg 220 MsOolststietso kS OL C
f zB dzd € @aylg.t8 £ O

dlstczClskztce® d wridindgj cBOgE™Y. ftoj HiMIsOo
sl v dBfigstc Odzd y, Misls sfisls dp@asdsdsfois fj) datptsit]-
tclz dzdIlsj ttOlskztcOdz! dBRY ju@ddBHddzls tcj L &z dz' I8 O d3
Hj dzdssO,CojosHtse d [ toof Cztley yy@f™ j cts ff Ols j welsT
L 2z dz! lsHQOsidrp) tels Oyd s dedzts 2 tc OB BIsT o ftosdL o tsSH
OB Bt OIsstedzr = dMfr sOded 2  ts iz y JOdsE d-dzdf D tis

tclzH . R dzdzt fyBSucd{tiRaglEBG OB dzd.y Gudfdd Mts¢ yd ls@tckz
skter o9Cdz¢ yoOjls 526 dOdd3j detso Odzd 2 .

20



HoeolduwfewvsJcrRrRr Yt JaJrf3 R [YTLUOTrrJUURE
1ot ol fJr1RrRc R[] éR RE[ AMIHYRI RS OU 3
tuor (JdlsjtOlskztedzr 2 tsBL Ste)

1.1,/ Bhdj Mo jHj-dd Odzts BsmEgizd ¢ Olsdz" = tok

10 e jtendesMisdzd 6 (s BetF? § s BEsAAP) Czls &5 O yd
odH]j, bOSC d o MMmMisOej ~ddidrfiks dolstndy®Is i
dz' » wOhigBdzO~ dMistsydzed C s, dstew or A fista Y He
tcOL dzd ydzr &3d o tsHBtetsH A d@3d ¢ OL Ols j dzvsdsde O(
dZrd3j MsstcBY Hsj dednj » BB Misstesy HjdzedW s BGE- {f
BO~, Mt Hd ¢ tlOEELOR HROZAE Ddijdgts dap @s M d &3d:mw
d dz' s B0t BIZ0, & H te 5 B ts WIGLARQs.L 19,0, B KagBRO,L 1HEO,
¢ O dzd B tsMysBIsO10ls 19,0, z dz jNewfr@fasl- 18,0 d € j to disidgpB,O-L K,0.

1 stcOls™ 9c GdstindsjOdzde’'eo » SiEdstB iz d3 f toj H Mis O g dzj
dz' m B fd@yoe j Isdz -~ €O diylou@zBs o sStedz, dJHY sd R
¢ dzd dedzlz ¥ s dgpdzd M B U tzcets dedfsa sMis! de@c®@isdglomMw o
15§ dzts Is dis frHsd O flGR.TodzjL O d Md BBsMIsd Glis . W dzg d ¢
MOdsr » Stz dzr - Is 6 tc 5 FHEBEHECKIs delz jm) d B tsto s M dzd
HWisfw o wz¢dd,Atulzteydainm s OL Or MIsSPdzj d v O
stcOIsCOW " OtOCIsjtedMmMisdC O Btstedzr = dBIdE to
sO, Cjtedzdls®O, ccdHEsBSKLOYdIsO, HOLGA.ISO

1 OtewHE M dWdieindedykepisddo, o uvOHYdodR
Odzs BB dzd € Olsdzr § 3 Miststetsy H § dad W-35% My HrdsHd]
1 dHHT , -uvy@ABEd30 sztceso OH d Htkzedj .

I fsmdzj Hdedd HiMWisddzy sdw Obf 6@ izhes d |
BORtStedzr = d Odzt dzddzd J o' = 1 tots dd to @LHamjsrafddzay I
H O dif Gestsicds Odz® i3 dzd 2 tsH j ey Of jets Mr 6! W,
fsdzzyj dedv Ctokztf dz' 7 CtoRZOyYHdMmisg dB HOE3" d3 s
dr EfMlsts2ydos@L djOH @di'lsdg . HsB'" 9 O Isfyw  IsOC «
B sty ded § Otctizdzd 1§ t6J H i Esptdiiite" dzj W | dixfindey dizd Is
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B cUudglddz ¢ CogiHAY, 2O d2dBfls fn) Is O-oifrclptsizd dsk3tifg dzCdzy  Ldzd
CtsC Oyj Mmie § dakts ¢ silststfets j H M OB tey iz dzs  Bjs dz!
MlsodOrd3j Miststesy Hjdzdw dr 5 vOHYJSdMlsOdzk

I sdzt " g gR30dzdz d ) dzj Gidspdg@BYY dejsB dzj Bts 2 =R «
Gts M da©'y e ezl Ldz M § I® fzef dzts dzts 6 d y JHIPEV dsAB Y teA) d4th atzt
tcj OB SISC d dzdn Bty Ofdds azf dzdz 2difisB y oy OB lsiste!
Mils ©Oo dzj dz' G dzd 2O d3d, € Otsdzd dz@ Bdzd dzOdztf dzd s O
MeE HO X J dz ik sdoiy s tfls Oo dzw(® @Y d& ¢udag &O)
dL MMlsOo O C(tltstc' » JLeoEizEze OLIgMdsBEZ, Mt
Mtzn slsOh, MmjtodsfWihdz 2 &OEGHd sicW@O dfHe S
fsd# L2 HOdzj] o VyJ d&3j dibsrE0A3, §HBE. 3" " dzj dzd

JSMdH Odg GBY dzfMdztso dets?2 S sdi3f tsdzj dzls o tsMts
to 5 HizO - s H dfiptinfiy IstiDLjdzts s B tc OL dz' & j 234 @xfi) tc Grdidyfijls d
3 dzj e @ dztdipts s ©Oo | € tsls st@dzr d3d et ry M 16830 sBdsjdriz h
LIsdr d3d dzj tOdzts wWodzWw jlsfqw Odzt Esfd dzd € ©1Is
MisteOdzj dzdy o §todtctOgzs dftshyrizdpdiSudfisscds L @&dr) o '
hf Ol sMdzse detsdiz o Mistej y @ tizg o REE 8 sQafifdHEEAD ,B
ddzd & " dn  Mdzj HflapE kX 25 NaBIBION O Is OLtollsis@ dAGe- t
Bz dzts K[AISizOg), 1 s $HBOHpHAl | dzd Odz¢ dizts m dlaRF @ v gz
dd&kzh j Mlse j dedets o  dg@aa @lszf{vyjj MEF~ic sdfzfs tc tsHs ¢ ts
Odz¥ ddsmddzd € Olsr, COC dzj 2 ydlilsr , hdgjjWdgHdzdimls g d
detsy L dzOy4d dzd §

lfsmdzj Hiplsedd tOLtelzh j dedWw Odzs dzgsmd dzd €
(fiteodydescets) HtoE@mBeapm daf s dzPa ol Mitdfiatifshics-e
Hdls B tc @3dases@dadfin daj Hadz] tc dzd » st RGD s dzd dias o ,
dzdlsseo, pBBEMEgBBLGC" A MtsH §j 6 Odzd v Odz¢ 3d da
McCHERLstdZOY ¢ jradBdy MCOw S OwOCIsj tegfmlis
HictsB dzts @o. dEEW}1] dz
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1. 2. Adddd ) MSd] Mot2MmMlsea ©® Mtsj HJ dz
BtstefMtsH j tey O jets Mmr tg! w

Cdzj d3j dzls Otcdz" 2 deitsUe] Id3ts yMASbEIEKNS Isjs@ s ts dzk
dMmy sdz' L 59 Odadsifiph) sdQydesoHde) dzd v q @idds'df dedeHstsi s d
21], d dzdj telsBd wd M& 52 JRd ighPsasd yighH sxtptabdk|22],
zdets SCtoj Cddzetsdz tcOL dzd ydz' R daOsyig ) B toiadiEs jt
dOMmistswh jj otsj wkls GaMgydstets - d B3 ud MSdJ dBBJls
o Oted @yld d

) Sz g dedted H O lBjSUgiCUZ2P93016% . B ' dzts § o d dz
GdHtedH" L Qudthissdsyd MS d i3d ufg B jurodndzd de'dagafy. J dz
ftesdbE®, dO (BB’ A i 8 dfxaOaydif H © o o 'S db -
GdHBHH tcOL ddgljusd@® dddexfoy. ] tsMizh j Mise dzv d& tdftdglzjj S
dz'= fts § H Rdzjdxlpdfizj dplasdmtis Hts te ts wzlg'c @dizd O BY § Mis o d&Y j
dziz y 4 dzd 4 dr  ~nddBdud MS d6 i dizj 3y d2lsds o ¢ diag € ds
cdHtse d Odzt s dHidHBSe ) [26RPIstsHSA f oW BB G T

] sHtesMsSH jtey O d] ddecOdzH'™ BEO: § sdzzy

MgB, + HCI'Y MgClI, + B,Hg ( B4H10, BsHg, BgH10, BsH11, B1gH14) [36-38, 361
365]

I sOBdzd y-0~3 1§ bdfigaimfgs o Of d Mk ¢ dq Halgo
BtcOdzZOE s dzad | "B tEA @dits o fhag] Bk tc Ok GeidCl) tc d i

glzh jMmlsoakzs Is IsOC Y J Higed(HdeBHsHS'@dzl] L HB N C tf
Otc Orn dzts B R GOt Br Oz Is ), deflc t§ jSdimfls stc™ = &B8d ©
Is Od 4.2

4 sOfpdisls tots j dzd W BiBtcOdzts o dzj o § Efiglb wdsC Ist
~ d &3d 4 g ¥ s Od D).
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v OB dzd y@ ols.2llso © B tstc Odzats o

gtsfls| 1 OLoOd Uyw AlUogqy. | ®OHS So1 %/
BHe | B S©0OdZ -1656 | -92.6 36
BsH1o vujIstcOB 5 -120 18 -
BsHo |1 0zls OBGs{ -46.8 60 54
BsH11 1j dzls Op1s -122 65 -
BeHio |14 C MOB1OY -62.3 - 71
BeHn |14 C MO8t  -82.3 80 i
BeHy |[CsOB®as( -20 : i
BeHis |[CsOB®as( - : i
BoHis | Gdzdzy O B-15t 2.6 - -
BiHw |rJ C OB ®4s( 995 213 32

H
H
H H H | H
& H H
\ /f\ g \B@B/S H\Bf HET" \B/H H\B/‘\%/H\B/H
/\/\ N SN oin fN AT N
H/KF}/\H H H*“'ET““H H H \\H_/B\H/ H
H
Byl ByHyg
B H, .
.IJ H /A\H
%r\k H %\ u . [i] ¢
Hf B -:B L Rl S > ::
Bl | 2% }i, ® 1]3 ﬁ(: l? B>-I
BI - B PR — N BL
H h H HH H H H H H
BSHD B sHi
H H
| =
H H B”f H
o
H —EB BE—E H
/
B H
B
B B
e e
H H
BioHi4

t Iz dzBf Istdts jldzd j rdzjBSStclOsius o
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v OB &zd @ Istersgd dzadg DEOBdtsB StcOdzts o

d tc O dzts 1 dH B S dztsL 5
B\ B
: - /I\
B/ e B\ /B
B B
B B
: >
™ P
_—B ||3
/B\ B
B-\-B-/-B B\i/B
B
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éj\ /3?\
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s 0Orfd@aO3TI mddzd yj ML O & B StcOdzO=A
usfmls] vy dmds| vy dmdds| vy d mdzE -| BHB | BBB | BBB
SteB dlIs| dg dzlsdz| yj dsote (L) (Bl
L dzj Slstt MmeaweL j

BoHs | 8+6=14 6+6=1 2 2 2 - -
BsHyo | 16+10=26 |12+10=22 4 4 - -
BsHy | 20+9=29 15+9=24 5 4 1 -
BsH;; | 20+11=31 | 15+11=26 5 3 2 -
BgHio | 24+10=34 | 18+10=28 6 4 2 -
BgH1, | 24+12=36 | 18+12=30 6 4 2 -
BsHi, |32+12=44 | 24+12=36 8 4 4 -
BioHis | 40+14=54 | 30+14=44 10 4 4 2
BioHie | 40+16=56 | 30+16=46 10 8 2 -

LMilsOdats o dzj dzts,

dzd L T edis tdhdz o

Ylsts Msiis O J fikests e Asdaty pieidojd

o' Mh dojf Mz @dz'l . (2

60 °C
200 °C
= B,Hg = BgHg
o
o M
To) B-H
oS 2Hg
< &
\) 9
v )V 25 ON
BioH14 - Bs'|"11<

100 °C
t IMzdets® jlsd yjmMStsj] oL OddisftejoateOn j dad j
[BicOL 59 Odzed j B fstc Odats &) dzgls® if digef | @ CeQ[@NMFB.00
2NaBH,+ 1,Y Blg+2Nal+H( 9 tOfmlse tstc f sHd @ @Jo30,
2NaBH, + HsPO, Y Blg + 2NaHPO, + 2H, ( f te A %7 O

3NaBH,+ 4AELOAB¥ 2Hk+2NaBR+4Et0 (9 t©OMlsofstej H-
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2BF;+ 6NaBH,Y Bic+ 6NaF A#twcd 180

R L BstcOdztse IsOC Y J By ds  § s dzz edPls ‘dzg 5 46
CGOdztsG j dzgd H:f B tsStcOdzts o

BHs+30,Y f;+3H,0, &H=-2165 Cr,3/ Bt d

BoHs+ HCI ,HCN+HB(® cOLtsoat?2 WOL,, ftd dO

B,Hs+3CLY 2 B€GHCI

sdmMdzstesH dzr | MsfiHddagdzddL sds®@Pdz' = B HEicd
azv s sfmw  J et My Hddzj dzd Vis din fff idefsdigjtxisddzis)?
ded f o etsdB drte S HG B JOH  dzj dzd 2, d ff~ WP & de'dzj
HdzW ftesdLotHMise O " d sy 8 e Hzj foaff P @ I8 thH® OridH t6
Gt 9 ded B3O dzd W LOMmMdzzy d o Ok Is sO¢dj ¢ tcjzrn M
0O, Btz ERHs,Y o dzdlsjtcOlkztey 1 Isdd3 ¢ dzOf
Btsdz s ydmdzs dzBRB{dzr =5 HHOE t5Is cPB&EISs™ w©- 1
Mo dzw s Is MsB B2 L dz2Oydlilsj dz' dz@ 2 ddzlsj tej M.

RIMMMdz Hsea Odzdw™w ¢ OL Odzd, Ylsts Btste tdOL C
teEtsd3 tSBtecORjficdzjdgedis 6 Mtsj Hddzj dad Vv, sUHEDC ts
d3d dLvw edgfReflddievd L o sHdzr | B SteREsd §its ©lsas s fipld o
J BBz SCdMmMdtsls. uvMmisOdase dzj dets, ylsts Mmted Hd dd
Bistc O, yg MGG - B,0,BALB,O, BO,, BO,, BO, B0, Mkzh j Milse tsa
dzi SBIstster 7 dL OB OWENEY QL gGdzdd,)35; (O Bekc
BO)Mddzls j L Jictso Odz" Istsdz ¢ts o wMse j deder mnd3-z M
fJtcOls tiOtcdy s@®@dddg © BtstczsEdzd , O d@s dHALPH]O
GdH B ddd chOfidls ¢ J dzd Hdzr = B Stcdz A Mtsj HdHz d
sstcBBtcdHBwWESIso j Isfise j dzdats, ~n OtOCIsj tod fiids( ¢
Mise e Migets € M d HSpM dBjBHIdSD Odz" dzj H sMIs Ols 5y dats
e Mmj .

o tcf@ dfdzts tc s H dzjdad 2 Bz v sotikyfin B o HEBD;
Hito. -39, 3983]( od Mz d&5) 1. 3
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T, 450°C 0.~
Ty 2250°C N
B 132 B 4%
ypmer. 2.46 T/CM // \\5
da, 1.8-1.84r/ca’ O O
1/2B,0;+ 3/2H,0=B(0OH); -AH=9.13 Kran/Mo1s.
B(OH); + HyO= B(OH);s 5 -AH = 5,17 KKan/MoIb,
B+3/2H,+3/20,=B(0OH); -AHf*=262.16 KKan/MOIE.

{ Ik deti% skes3 dzd j, Mo 2O O d ¢ tsdzilzuJ ded

og®

12:)%12& é)\o
\\‘\f\ § / ’

2 109\00 2

|
\
\

'

{ dMEz dets@ Is o s4mded 1 d E&OERe

T, oC

More. %0 5203

t d Mk dzts Rl .HE O gdpHzEO0 B
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gz j Mblo@PYgd Mils Odzdzd wJ MC dJ Hss@dfudH)s Oy d d

v OB dzd Y@ 6ld.fids O dzdzd yd M& dd BswdwdEoydd F

[ SHq% e HIStGIZgISIZEUNZﬁu s BdedzO Y d d¢ /M
Btsilsd o yd mdzts
t sd3B d yJ fmdzBP;(OH); 176 3 1,874
[ sdzts € dzd yJ tBeD4(OH), 201 3,4 2,045
skad M¢C ¢ Otc 8:04m 236 4 2,487

t OMmMf OH MB(OH):ded jaaRdO - tstHtddsosB tcOL 50 Odzd 8
B(OH); + H,O Y ;OH+ [B(OH)].

MOt OC Is jdafd Misl € s dad § dzmes P o j ¢ Y ffz! 5 w@f |
cddpzS j 1. 6.

v OB dzd i@ Olis. OF Is jdis d fptHE 6489-43]

utsslsdztsh jdzd wltokSlskztdy| v Mzt dishls
3 StolstsB B@OIs 0
2,5 f  tctsB tBETIS ' 1
2 Bj OB tSOIST 2
1,5 B:Osyd § d 3

ltesfisj2h ddi3 fElsy 5 fsdzzyj dz2dv B tedasc s
Biotedzts? CdMmdzsilsr . 1 tosffthE s HMMrd j f tf Hotd ts B distts d
vslzh jMmlsekzjls dLejiMmlsder § o dzOkSC J HioGjte dagspHQc
yJj mecow d MmMlsy S dzssBtcOL dzOV ] jtco OW Istc] B [z
l sstcOY ftodsBtcjIsOJjIlsmw o { tctsyH,BpMe J LH | & figf 5
stcHO. | &OBBteOstedw s HdY §tsdkzyj ddw- -t
ks fjtejCtodmsOdzdzdL 5o Odzdzz® B s tesidipl 1 j Shiisipodr
f zOlsddztso ™ 2 YOh CLOBdzts of g ROH tsaztinG [ &d v Is jd&- dac
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HO BEGO yigididijiddesjls ddzd MsOd dr j §shmkzw<: .
ds T d mddstsso sHW Il o Isj uj dzd 5 J Etzd &0tk tzf ¢ 8 0

EL O\B/O 0\5/0 O\B/O
o~ o o~ ™o o~ ™o o o o
1 T T el
0 o 0 0 0 Mo o H‘“o"’“| J}‘“‘“«O/’C‘}
B30, 5 (B,03) B;0; B;0; 5 B304 (BO,)
[B4Os(OH),]* B,O7
0 0 0 0 T
N, N\ N 0—3E—0
B—0 O0—B8 —0 0—B—0 / \
SN NN Y
AN AN AN RS
B—0 \O—B B—0 0O—8 O_Ei_o
d \o 0/ o 0
K[Bjoﬁtc}H) . |2r,0 NH,[B50;(OH), [ H,0 Ca[B;0;(0OH);s]*,H,O

t iz dAS & Istets j ded-§f sHets B O s

l L Od d3s HyJs?ifiplacsOf d HicsB sStcOIsso t 1/ M 1 Isd
lrwegdzj dzts, WRIdds dedLyOeleidHigOc  HictsW Ztc O dzOIs 5 9
tcJ HEBL J d3d dz' o T ] osdIsl«pizdgtscaHodf CRdz et s o stc B &
tc OL ts ofipwigdH) d dpjddgdHAz ¢ b | ¢ th) s B EBZE GEn( Ln T La, Gd,

Lu; Eni tc O M Istelssfialzj dz@).d O o3 dz

I f esyg ip©Odz! 8 OlsOydd d Isjtedidud MEtsets
ISj stcOGJHicsSBBtcOIstse dzf SsHJ @30 d dzOdzls © daPls t©
ftesyd M HiMsd 96 OOYydd feslsj COKs #ilskfj
dj B MCsksmlsd &OcCtejoOkhy G s sb jzEisstc
Hidz dzf = MisZY PO o j MEBH" O Isifvs o jfigatly Gz Is
cOlskz tc.

} etso sfpd dztf ¢ Bdedgifadd) 2 N § dzts ydalzf 1 tsif st
dzs @udH 56 Sxipf daj € tdigfts2H Oflz! dzts,?2  pdsdeislzs? o tc s 6
so SiEtals ste’ j B dzd Yoo ipiEdd wA] & O Iscia &H @z
B2 SdMmdclssllsEd 6hazy0j Osltt’ dJhftsd L
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fdzj H Iz sdid ik tc O dztf Andsipfsplee Iz = o teHddf i 3B ) %6 4c8dtH-to t
tc O Yid7idodz0 f) % O h ABFd50 iy %

RL&pdzs o dzdlsj tcOls Iz tag$ frisd@HGse jOn iy e Q eifdsdzis
dzi cOdzd L d tets o O dzdztf Ac d M lff tshgizer KIS BidsBidatsiddzs7 Jsd - ©
dsdzsed ud MS B | f sy mBddw pdBadd®@s SUsAOgzLs 19
o jddyjddy jYy [4. sHO dqLEZyjd o

]l ©OB#®B] fsCOLORO L O9 b s gk ISafCohEDEA
fzLr tc! Ctso o jtomndzmMfolas] GFF e dz § Odzg ™ § G L
MddzdcoOkOod. [ftejHjdzj dets, Ylsts HOdedzr 2  totsn
dzj f sdzV tedz" = ctolz§f § gl hddjdgidd 2 dfn dfyls~GBagcdzjL
Mzsy © OHMtsEyyddz,dz' BdlE@E % jj 2 MY s scedzEgds!-
o J ton dzfdisldiatsy) | de® ¢ tc Odlgdmyg H & g ls

1 sCOLOdts, yYbsts o9 bteOdMY stecdiddtctseo Odzedd ¢
fteddidisdo dzr jf tfdedsdufi@ndaf v BBtesMddzdS Oltse L
tj O¢ [SGHse tsMistsdy Isj BY J tDlsBEdz] 8 @z bt
Hdls o j dzthjglsdedey 2 Ciyafd MtsS teOn j ddzPfizd of 1© pladf §'-dzd
(sofftcsyj My WdhslsoOoOydd. o ttshiseas jls Hd&HP g E
Gjdzsse dO o jtorndesisd kL' o € O B3l ey gzt &
fJtedsH ddaHEzSydd

RiMmMdzj Hso Odets oL Hj2Mlsadj Btodzs?2 § d M
L dzj CSlstetsC o &z Ief slpjpigis ds@apls ©, HOdB RSO d o
dgd3j dzj ded j &3 S tsdzyj dzelstceOydd Bttodets? CdMmdziglse
mg2 sy @lsdangl(t disD ] d3jlchdds s ¢ OL Oslafs dzj
s Is dzts fifcGldchipit s Is | dayfftOpH | BzW g B deso, R slsw g -G
hylsCj HObdzdisOj Btsizh jMmlse jdedets] L dzOyJ dad j
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o@j dzlsdzr & fMowL j2.

{ OHC Ok Bteds? SdMdsls’ Mfchss | d 8O-
s52, GBEOLGO' 90! teWH C&fdjhd & 0ndd
dzdn Wo dw s Isfyw

“H Ols i dzc@OH),[ 4SiO04],

-0 ¢ fiy did@d@®In,FENAILL ( B J( { HJ H Sid

115



-Is 2 to d30 tied Mg ))Ble( J @z L 1 Sk 1],

d &ddaid t6OMY tesMmistcOdey dzdz’ OLABSHOglets M vl
B MisstetsyHj dedV tiMmMfkedddd v OHY S HPsEd e
kOB (d HObLBddlsOdR) d WwWodws lsmw fjCudsr ddjdado™
B ud MEsets, &Bddz teOdztse d wddfipEdtsug] tdn ¢ figfts: fy IfArp@izJ
slstsptcOdz’ dgj MEtsdz' ¢ 5 BSteBLHBOT n ftetsB ,dz- Is
kOO Bteshdddt Oldts? twzHT .

fjLEzd sOIsr dMMdzj Hise Odzd?2 Htedo jHjdzr dz

| PDF 00-029-0304 Ca B2 ( & 04 )2 Danburite

7000 f | PDF 01-085-1108 Ca { C O3 ) Calcite

| PODF 00-005-0480 Si O2 Quartz. low
s | PODF 00-060-0322 { Mg, Fe . Al 6 { Si, Al }4 ©10( O H )8 Clinochlare, ferroan, glycolated. oriented
6000—
5000
@ 2
£ 4000—
3 =
O =T,
o =
3000—
- G e e
40 50 60 i

2Theta (Coupled TwoTheta/Theta) WL=1.54060

{ iz dat @ o @d BE5C HIW©LOCISBSELLOBBT HAY- B
PR Ots.

HiSC &ZOMdets fdzvIsT 8 toj dzlsc j S C O BBOD, Isj
CH -0 BEEOLO d jY StdyjdstcOlsO kilsOdiss dzj

fdqestmj dzO, HOLSddIsO, &Ye@ziztcPdds®, © Sisddzd |
COIlsdets?2 tokzHr WwWodzwe Isfpw tkHBSBWOL 28 M d d&3d .
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CO0 9016452 B Ca = 05 51 Datelite
4 COD 9000336 B2 Ca 08 Si2 Danturte
6000~ CO0 1011097 02 5 Quartz i

2 COD 9005755 Fe3.52 H4 09 51.48 Crenstedide
GO0 9010590 Al1.534 B Ca? Fe0.208 H Mg0.LO% C16 514 Femo-axinte
COD 1010926 Ca C O3 Calcite

s

4000~

Counts

00—

2Theta (Coupled TwoThetaTheta) WL=1.54060

t dMzdzsCue B BsE HJWicOC Istse tc Odzdz Hdzw C s
tclznr .

lted MsftsmMisOQodzj dzdd HdWtcOC IsSetcOBRBB B St
Ctsdzyj dzlstc Ols © B o ts M d dzd3S. @ls) dzts 2dzjteAHE to z(X 1@ ofikyliz
dzs L OB sdlst t©OL dedykz o34 Y HEZ dzd 3] .

LMisOdats 9 dzj dzts, Yylsts Bt By jls S tsiteH d da
f 1 sz o j totsv Is dzts- dis BldctdY L Asdg jOwzEt 2 Bipldkts g dsldnbs
fdzsmMSdm BESSE Msdz dBO; , ¢ mydedus e dzts & Iz t fizd
IsjIstcOBAjetso v gh jMmlsolzels ftosd3j Y zlssydz j tsfls!
ydzj dzj dedd HOdzdzr = i sdzdt Hictse . 1 Isted e s@@dz
Bdzsegts 9" h j fdazsmMmStsMmisd, BtOLEZj B2 Istcj d3
f stzg BOs)] Wodzv j s OdzstcM B33 todets?2 W d G Ztets®- o
G I IstcOl HIBO. 1 ste, IsjIsteOt Hied yd MSE d Ct
ofmMistcOdo Ols: Mw o Mddzd ¢ Olsdzkzy MjlsC k2 &G dfj- to
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dzdtotso Odzgdz' 2 Btstc thiettOhMbickCGrRlso f ] H MIs O¢
tcdmizdzC j 3. 3-Aatkicef g MY gk (RsAH) BBtesMd

Inte nsity

S P L L L L PSP P LOSLLH PP

Wave nfumbersicm-lj

[ M iR sBER! | MfjClktc MitHd&ES2 B

] Rkt j My jSltej BtetsidddS Ols dzst20 O Hind
Yy s¢ s totsfdastinr Mo w Ldd 1sl 148198 , fUgsSdds O Rs Al
slsdzsdlsmw ¢ HjWstkOydsdzdze d3 8 Sl B O dzstcd
I-{-1 . JdHdets, vyl MmMsHjtwyO0ddj ojhjMmlse O
ftejHf sy dls:, Yyt {HBOHMoB skcOslusizp@v
dzsmisd (e EHkzshd 2O Hj W sSttdzOydsdedz d3d - €t
[. wdzOB' |  ertlffro” HfgaRL r101@s8ls dzO fls ez CYls Iz t
frBd) , oBL®BsYds (It MowL Odks Mt MistHdEO
Bstesd dzd ¢ Olsdzs?2 tkH' . v OvY MstekzSlskztO
Ykzefmise dlsj da s jls dhtfrjsS stets d3j Istc O.

[dzv sftejHjdjddw BsdjSzdyteds? Mistehd-C Lk
dzj Cdz (ddd o9tOhOljd! d 2 d Hikzedn dztfe
o0k { OROIsoMS ks M jShtesMSsfds . [ d®@-{
stesMC s d¥ HdzW dOBdzE HjdzdWY L O dzj + dzOflszf Y«
sd% dydteses Ols! odBteOYydisdedz | Msmistsw dzd Ws-
Metsfdy foLotdw jls didictke s tedtsdgp Wz dp? ts dz'ls,
Memisswdedw o jh jfmlse. 10 tdMmkzdSj 3.4 fted:e
tclzH " .
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- depolarized
= 10.000 ccuw
- 20.000 ccw
= 30.000 ccu
40.000 ccw

Intensity

!
.qﬁh»".a.AJ ok Ma {"l & e Kﬁ o e

" Raman Shlft'(cm-l)

t Mz dz§ O3RO4so MS d2 MY jSlste dMABHAZE?2 B

t OBOdetso MSd2 MY jSiste - dz€ QY digizo i) g 6 deQch
STRam RL ©ORBOdsoME et M jSIstcO® ttOMMm  &dzd
BOGded Isdetsy dLazeyjdedy MsLHOY IS dL d3j dzv2j-d3t
Mlseze h jj M dsdy SzdzOdi3d dddzj cOdztse B tstdis
ydd, ddddd Stbtt’ ~yeg 60&KE ot @owitd B G Hdsd
LEzj gOv yOMmls! M JClstcO® o7 HJjdzj d&zO Yy tedz" B
sftcjHJdVils MftsmMsedsMmis! 1 dzj Ctocdzdesc s SE
f sdzj o

Il stesfddzd C Ob @@z ke Is O BOdzs tcOL alzpw PJ Isiyw

lted bjtedddyjMits?2 ©BOBBBAH &HLOflHAEEd .
NY dadets? telzHT (OS] JY Stdayj dzgstcOlsO) tsko
Ydddw Btttsddd S Olds?2 twkH' dhfisd Lo Od
hy dzsy! (6dHtesCMdOL dZOBtcdzstcd G OL sSBBB 6

RLOJMlsdes, yYlsts Btstc tsSBOLEZjBistsdmBd ¢
dzj dzed wL..© Rulsfikzlsmisodw bk dzj ets MdHjtesW ddz dat
dzij GBtOLEZJjls MEzd WdHtse, MmMkzd WOlsse d dzd
9 0)dzgj 2NMdrn dgojs@fffisemtremse dsmis! ¢ ¢ sdifvdzj €
JIsfmw Isjd3, vyt COLddz BtstcO tsB EZOH O j Is dzj |
o Odzj dzglsdgtsfyls 8. 1 tod BtOLBOOddd 0S¢ dL ts
sBdZOHOjIs ¢ tstcH d dz@hy ddts dyde" g jj ks filBietids dAds ¢ & - O
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COl" d Htkzed] | OrzapsdzOH Jdzts®s s ¢ OC MmdzjiH Iz
Nal (pliw.

I mewiLd M ydd&, Mudbojd ojtsWisd dy-si
dz2" = MtsjHddzj dzgd?2 BBtO ot oL Od d3tsH j Infiplsay iz
My edzOY d OL BlsdzOv .

/] BtcOLts9 Odzd] BBtdats?2 Cdmazslsr d dL o dzj
mMdzj Hkze hda tj OCyd?2.

10 dzgOh 9L GcdzvH, ©jOCyYydw d&BjyHE ¢ fMdHt
dzsy jdedd B Btodats? tokzHT fteslsj COJIs o Iswff- f
nizstcdH -BGtePd df'Ldzts? CdMdzslsdzsMmisd tOMmiso stcC

2 b0;+ &h=41 ( f1¥ CA, (3.1)

Cslstster 2 L Olsj 3, O9LOdBBHj2MIsazw M o s
f 5 kZtcOo dzj dzd ¥ :

FOfehr L = 1LClE1Ql (3.2)

HJdedHtesSE Misn dzstedH B BIGO © Moty tsyjteyt
Btstedzz® CdMmdzslslkz o CdMmdzts?2 Mmtej H ] :

IOLC)+ of Ist {Gl.) (3.3)

t dOSydwyw MmMjtodesC dmdzslsdetse s tcOL dztsy j daq W
ZzO, C0O0¢C ftod Mdv dsCdhdaslsdtsds teOL dztsy jlozd «
mMw cdHtesSCMsmMizdzr W Ols BBt.O:

1:0:+ BSOi=21 ( SOuF o , (3.4)

Cslstster 2 L Olsj a3, O9LOdBBHj2MIsazw M oSt
fts kZtcOo dzj dzd & :

FOLIO+ o = (5G4 r80, (3.5)

HJedHtsS MesMkzdzr ¥ OlIs BtsStcO, oL OddBsHJ XMmls
fts ZtcOo dzj dzd © :

(1 OSSP+ 2 = 241 {90 (3.6)

[ &zv HOdzdzse s fftetsyj MmO twJj OCydqw d&jyHE
fteslsy COJIs OdzOdzse d ydets, GC OS¢ fHtod Moz dzts§ «
stcdOHilsd, ) tSBtcOLto Oded j d&3 G dHetsS MtsH d dad Is te

120



2 bOz+ 81@:=41 [(NOsy)+ 20, (3.7)

Colsster 2 LOj B, oLOddsHj2Mlseakzwy M o tSH
ZtcOo dzj dzd & :

I LANGg) 2+ of = 1NG:t INOs, (3.8)

HJcdHisC Msdzd stcOlIs BBO, oL OdddisH| 2MIse
o CdMmdzs?2 Mmtej HJ :

FOLANGs+ of = ¢ INO) (3.9)

1 s Miklsd, ¢MdH ptcDdbEedutsd, HrEODBIs
Cts?2 Mrid3dd tBOBBISSCd, dats dai MG dz¥ YyOjjlsm
dzd?2 LO fMqyuyyls Ctdifdzj SMssBcOL 59 Odzgd W B SO
sotstc® Htod S dMAzslsdats? 5B tcOepclsOjic Bt jefdlh) if @He
18 Mmdedy jdede S dMmMAzslsdesMmisd (el ) Mmtej HT 5 dac
Cdmdzslsz © MAzOBBSCdMdzs?2 MtcjHj . 1 dHdhBs M
OCIsdodzr &3d Mtsj Hddzd dzgdwWw d3d, IsOSddzd ¢ OC ff-Oc
Mdoder |, 8BLOC IgHis Ot Ismw  dzj L Olstesdzlzls ™ diz-
dz' d3qd .

1 st lssdsz Mmisj f j dz dLodzj ydi dzdv BBKO 9
HsLdtecsea CO Cdmdzslsr Istsyj orhj fyld dzO
(140%).

RL fwOSIsdSed dLej mMisdy ikztulg® Mis® g H Mi & td
JIs Bstodzzse CdMmdzslslkz, O dL djet §tsdzzyos s

l e jtorndesfmisder » kfmdzseadwr dzOdeBdzj j f
M {dzj B dzgs OB § jtcots?2 d oltstets? ctolkzff. vf
tcOMlsostcO® tSHdd B dL 903 dzgj2hdr WOCIktt@se
Mo ® COIddzse, tBEOLEZEMNR 1Isd Mtsj Hddzj
l (d3sekls MsjHddwIs: Mw d&GjYHE MBtt?2 yYjtjlL
Yyd fd, 0dOdtsedydztsie i3 dzst ¢ M dz@gl3te td3 ¥ d3ts ¢tz Is
BistcOIlsr dzOlstcNpBs[ gf B slzd W

vjlstcOBtstcOls dOlstedw, ddzd BEZ©O, MHBHJ o
oW ilsdats, Ctlstster j MoflstWls dL Heot2dz 7 BYY
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Bt Blsdjilsdls’ , Yls sh jloidsdry dfF 52 ey tds@sizdzts o tc Ofr
sMisOdz dz" § d Mmtsej dzdzs B Btetsmd dzd € Olsr w9 dzw
LMIlsOdzse dzj dets, yYlsts tSHdzdd3 L © Oy dzr ntc-W ¢
des?2 S dMmdzslsr wodzw jIsfpqw pH MtejH' . w EZ&OFdz
d smwdzthdijdzd § Mtso d3d Misdese s BMOYHJ dzedW . € Ists
By dzj dzd j B3 MsMistswdzedw BSKGO © o9tHd - t©OMIS
(pH=9) MmMtsod3j Misdets] MOy Hjded] BBtCO ksdsj
hdds oadzdwded j &3 ¢ d H tots € fipdedr! dz'3m8 5d s dztw o Ised das®
Yyj dzstcOydwn BttO o tOMISe s8I 6 RS ) ISimoday b
SsMOYHJddy BBKLGO L A dW jIsmw dzj L dzOydlsj dz' c
[ dzv or wfdzj dedw oi3j nr OdzedL B3O d Wistedz dzOr s
tcOMmMicistej Is! Isj todgtsH eptis@ A ¢ 7 Offpdfuft dsj Is j tedizts H
yddz Bste® d jeEts GdHEBddLd R WYstd s fs
gfr [386]. grdzv 1dzjdgjdzlstse 111 cGcwkzfdfr dL
[ 387, 388]. [k BStO BsdsWH,j dfdj ¢ dH et
IPPY L O CEN)T (YY) LX) (YY) T CF)
rdzv COYHB2 CGdHtotsdzdL dzets? W isted3r ( tsdads-o
Mswdedy 5 d3jIstsHdECj [389] (lOBdZdyO 3. 1

v OB dzd y@ tP.oldzj dzgd v MtsMisswded¥ S dHtcsHzdL
td OSydw LiIcOodgj dedj MM se

1¥%+10 = Ferv) ol {1 (*3ABF)= -6.82+pH -6.82
(LR =1 (£10 ol {1 GRu X 1 OIa-7129H | -7.12
PO =1 (£5U ol {1 (3u X 1 £ -7.624H | -7.62
FOLdnad =1 (40 ol {1 (v X1 8-9.20pH | -9.20
]
]

(La+) L =1 C£¥Y ol { ) (sIh){ ] £1A-92.204pH | -12.10
(L9 =1 (£ Jlol { ) (eI:){ 1 €45 L3.404pH) -13.40
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[ Odzdzr | fCOLTr o908, ybs ftsyj M & dHk
sk pH.MeEsHY dL {ktcts, ddbsjtej Mds &0
H dzOl O diH] dzlstcOydw doodetse Bt O.

t Mk detsiSt BYSej Hj dzj dzdj G dHtetsdzdL df - W tst
e HT

RL tdMmMkzdt O 3.5 odHdts, ylsts M ko j dzd .
Wistdidsdatse  Brsts O (&ls )l

i o dzgj2ltcOd dzs?2 d MdkOBSC M2 MG fHj
Nddedz' § dtsde BEStLO;

Tfted pH < 5 thdtsodats? Wistedi3ts?2 dzOn BYH J
i Is ¥faq J

io ddzsj tco-Ddzyj OmHIE @z totsdzO J €A ¥)s ( tsdz'

ifmM ejddyjddids pH Mtejur orhj 7.5 @6c
oBHAZ » OMostcOr, WwWodzwe Isihv BBdzOW @df
s MBS sdi3f dzj € Mr ;

io ddzsjtco Ol @HOOWRE? otHBLOMSS Sted B
ofa)

Teo tBdAMIKEHd~ ¢tdayd delstcOyd?2 BBStO (dadL !
oLOddBBHj2Msadj GlttdyOlsjd ds d f sdsydelk
otsBtsYH % judn i oL dBsydr tjOSydd kdf O:
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