
! " # $

!"#$#!% &' ()&'*

%

!"

&%

#

'

+,$%

(

&

)

-./0!"

!

'.0#

'()*

!

+,$%

*+,-./!01!2

!

3!"456789

:;<#=>

!

?#@ABCDEF'!GHIJK

8L

"

MNF*A3*+AO@P4QR7STKR

*AB=>

"

UVWAB#$XY

#

ZA[\

#

ZA]

^

+$,-.

_K`#abcXY

#

Kdeb

#

ZKfg

#

ZK

hi

+/

!

"

!

$%,$0.

jkAlmn

#

opXY

+$-,#!.

qrstuv

wxyJ7z{|[

"

MNF*A7ZA[\D}~

�Kd

$

`��.�.K

#

���.K

%

8�Z�L

�

"

}~�Kd3*+AO@P��s�4v7K

d

!

`��.�.K_���.KKd3�i@P*

A74�6��

!

Kd!*�w��

!

ZA�$�6

��!y2Kd

!

"

��

!

�MNFA@PIJK7z

{����56

"

��z{}~�Kd7K`c_#

abcXYjkKdD:;ZA7L�

!

j��./

!01ZA�@�ZA ¡7z{

!

¢£MNFy2

¤A¥¦}7§¨_©ª

"

!

A@#$«¬

®*+#@3./!01ZA�567*

#

:

#

¯

#

°AB�O@

"

AO@,-±²

&

³´F

$

µ

¶'

%

·¸�!2

!

3>¹º�»¼7½p#¾

"

¿

ÀÁÂÃÄÅÆ*+

&

ÇÈÉ_ÊËÆ}Ì

&

ÍÎ

ÏÐ<ÑÒÓ�i

"

�ÊËÔÕÖ×ØÔÙÄÅÆ

7ÏÐ<ÑÒÓÚÛ

!

D±²

#

ÜÝÔ¹ËÄÆ7

1

Þ·ß�ºà

!

ÄÅÔÕájËÄÆvÒÓ�£â

!

Dãä

&

Ê+åæk./åæÔ¹!}çg7Òæ

�£è

"

?@��4é#ê£ëì�

!

0

#

!íîï_0

`ðï

!

Áñòïóô

!

�õöfg#ê÷ø<�ù

ú

"

ëì�

&

!ñòï02Ä³´Fûjüºý�

£�

!

!ñòïÁ2)Fû

&

}Ã�jþºÿ!K

"#FK£�

"

@PEF'K$%&'(

!

IJKC

!"#$%&'(')*+,-./

0123456789:;<=>

!"#

$

!

#

!

&

$%&

$

'()

$

*+,

$

-./

!

!

$*

!"#$%&'()*+,-.

"

/0

$%%%!"

#

#*

!"#$%&',-1'

"

/0

$%%%!"

#

!*

"2#$3456

!7

"

80

$%%%!"

#

&*

90:&;1<=(>?(@A,-"2BC34D

"

EF 90

#$%%-!

$

?@

'

®*+MNF*A3*+AO@P4QR7STKR*AB=>

!

)3MNFAlP *4v7*AB

"

A@P}~�Kd;-�+,-H�.

!

�6KH£`��.�.K_���.K

"

K`#abcXY/0MNF

!GHIJKK$;-1234R

!

56K$�7-Á#2-H89K@¢8#1�$3:

!

WK$;Òeb<=

!8>��$7?J

!

ZK<=j34[\£�

"

MNF*AdÖ@-KdDvAK7PSTK�Á

!

Kd!*�

w��

"

*Ad3K$'BCDEgFGG#êpZ7

"

Ad7¿ÀÖ@Âmnop

,

K$IJ�H�I[\7J

5�i

"

AbKLuM�HSTKNOP!QHCDNO7C'RS4ZA[\

"

= A B

'

�+,-HK

(

}~�Kd

(

K`#abc

(

MNF*A

(

*+

*CDEF

'

2/$$*$

3

$

GHIJK

'

'

GLMF

'

$%%%,!/4"5#%$%6%#,%!$$,$!

NOP)

'

#%%-,%0,#&

(

QRP)

'

#%%-,$$,#%

S9TU

'

!"#$TUVWhAFXY

)

*+ZMNF*Ay2K`#abc¤A]^

*$

#%%"--%-!

%

_Ê[vcPç:;ABZA

hiz{"\5]^_`<:XY

)

./!01GHIJKd7abc

#

CdeD�ZA'f7ghz{

*$

$4,%-,%$

%

ij

"

VWXY

'

klm

!

n

!

$-"0

(ç

!

opç

!

z{rÆ£vqrsZA]^

(

7,89:;

'

<=>?@:>?ABC$#/*D=8

"

!

®t#$AuV

!#$

#$v

*

MNFwxy�

!

#%%/*



! " # $

!"!"

%

&'(

!

')*+,-./

"

01*234

#

567

89:;<'='>?@

"

AB,CDE

!

3FE

!

GHE

!

IJK567LMNO

$

-.'PQRST

UVWV'

%

XYWV'&Z[\]^_`ab'

SKRcSUVWV'&Z[defg$ab'S

&

h

!

'$

!

Ni#$jk

CDENOlmnoHpqrs

(

tuvw;

x[!y

"

34z8{|

#$ %&

[I}~'/9�

"

89:5�

(

34����;<�CDE��:�

[���l

)

CDE

%

�E�

%

�E�

%

���

%

��

�

%

���3Ni2'/��>��

&

h

'

'$

�!

"

C

DE3N�NO�� ¡M[3Ni

"

¢£¤3¥¦

((

§

)

*'(+

$

!"#

!"

CDE3N¨©mI}~'/�ª«a{4¬

K®E¯'°±[��>²

$

N³��´#µ

&¶·a

%

¸¹a

%

Sºa

%

U«a

%

ª«aR»¼½

a

&

h

'

'$

¶·a?@¾N³[9¿�K8¿�

"

ÀnÁ

²&\Â

%

Ã�KÄE

$

\ÂRÅ'ÆÇÈ

$Å'

%

ÉÈ'KÇÈ'&Z

"

Ã�KÄEÊÉ

È'

%

ÇÈ'»STÈ',

$

²¸¹ËLÌ�´

mN³[9¿�K8{�

"

²�RSTÈ'

%

ÇÈ'

KÍÎ$Å'&Z

"

n�RSTÈ'

%

ÇÈ$Å'K

ÏÐSTÈ'&Z

$

Sºa&ÑÒp#ÓÔÕÖ'

×Ø

"

�n�#µÙÚÛÜ��

"

�´mCDE��

h

!

34NÝ³#$Þß»N�?@h

&

àáâ"ã

*''+

'

!

(

äå

,

Iåa¸'

%

Ð'Æfæ'

*

'

(

çè

(

éêaë¯$ÈÐ'

+

Tì$íE'

*

#

(

¸¹

(

ª«a

ÔÕÖ''

%

î$'

%

ïðñò'

*

(

(

¶·aÈ'

%

ÇÈ'

%

Å'

*

$

(

STUVWV'

*

-

(

XYWV'

*

.

(

cSUVWV'

*

/

(

óµ;<

*

0

(

ôõö��÷�

*

!"

(

ôõö��:�

*

!!

(

øEùö��vw

*

!'

(

��;<

*

!#

(

3

%

ú

%

û

%

�

%

üý»þúÿNi

1234! 56787329:8;<)=>9)>=:8 &:? 7@ )A6 B7C382C3 7=6 98><)6= :=6:D <A7E2C3 )A6 F2<)=2G>)27C 7@

&2C6=:8 =6<7>=96< H&7F2@26F :@)6= I> 5:C3>7 6) :8J

*''+

K

!;B=:<<29 &>F<)7C6D 97C387&6=:)6 2C)6=9:8:)6F E2)A G:<:8)L ';M>=:<<29;N=6):967>< )>@@:967>< <:CF<)7C6D F:92)6

O789:C29 =79%L #,P6O7C2:C,B=2:<<29 9:=G7C:)2)6D <2829:82)6D )6==236C7>< 98:<)29 =79%L (, Q28>=2:C <:CF<)7C6D

<28)<)7C6D <A:86L $,R>:=)S &7CS7F27=2)6L -,5=:C7F27=2)6L .,TU=7V6C6 &7CS7F27=2)6L /;WO6=G>=F6C @:>8)L

0;XCF7;Q2C2:C 97&?7>CF :C)2982C6L !";XCF7;Q2C2:C 97&?7>CF <UC982C6L !!;Y:)6 Z:C<A:C2:C 97&?7>CF @78FL

!';[:<6&6C) @:>8)L !#;N>D \>D QD 16D TG;]C :CF ?78U&6):8829 F6?7<2)<

#!'



!

!"

" !

#

#

$

#

%&'()*+,-$

$%&'# ()*+*&%,-+ .-/ *0 12) $)3&24-3&52-3 64 7)/*5%1

./01

!

23456789:;

"

<=;

"

>?@

;AB'5CD:;

"

6789:;5E

#

FGHI

JKL2MN56789:;

"

OP,Q,R;

!

S

T56789:;

"

U=,:;

!

4V5W,R;

!

XY5Q,R;

"

Q,:;5E

$

ZGH[\])^

_`ab

!

2JZGcde5

%

A4'5

"

fgh5

ij_ZGcklm'5

"

n'55E

$

o_A4'

5Afgh5pqrst)ub

!

A4'5i:;

"

Q,;Av,R;wq

!

fgh52:;

"

x@D:

;

"

6789:;y<=,:;Av,R;5E

$

d

e5iv,R;y:;z{|AQ,:;wq

!

k

lm'5i<=;A<=,:;wq

!

n'5ix

@D:;

"

x@D<=;wq

$

!"!

!"

}~���./��k�.����s���

b���}~�;|s�bA)�s�E

$

)^�

���

!

��

&

�'#���#�����

!

2�k

.

%

��.

%

��k.

!

5qr��5E

!

o_��

.�����)*s� ¡¢£¤rs��¥¦

$

§¨©

8#9:

ª)���«¬wE)

%

E)#AE)

®

!

¯°±

!

²³w��k.E)#��´µ�'

#;¶·¸s¹º

!

»¼½¾

%

����¿À�Ás

��ÂÃ

$

ÄÅ6Æ

8#:

³w%&'()qr½¾Ç

¸È6]��ÉÊ

!

�'ÉÊËi;¶·¸A��

Ì¸wq

!

�E)^��s�Í�Î

$

!"#

#$%

}~�;|pÏÐ,;¶��Ñ¸�Ò�Es

��;|

!

´Ók.½¾��joÔÕs�k.

%

�

�k.

%

��.

%

���.������

!

[\Ö×

�

;< =.

#

!

p(g)¢^[\Ö×ØXs;|

$

o

ÙÚÛÆ

'

ÜÝ(g%&'�'#_Þß�Ò;+CàáÂÃjo�âãE)äH

!;!



! " # $

!"!"

%

&'()*+,-./.(

!

(012

"

345/.

(

!

(0!6

"#

(07()89:;

$

<=>?

$

@

(0A6B-CDECFGHI#JKLM6NO

PQ>?

$

RSTUV7W93XYZ9

#

+,-.

/.([\]^

$

:_=>?

$

=`

"#$%!#$ &&

$

&

'Zabc.+

%

+,

%

W.+

%

d/+

%

efg

$

h

Zabi]+

%

j+

%

k+

%

lYZ_

#

45/.([

]^

$

mMno^

$

pQ?q

$

rst=Q>?

$

&'

uc.+

%

W.+

%

+,

%

d/+

%

efgvw

$

xj

+

%

i]+

%

k+

%

lYZ_hZa

#

(0dy(9

$

z{|}(~�0

#

(������������

$

+,/.(345/.(��7��%�*

!''

()

$

�������

*+,

#

��_

*!-,

�k+

./01

��

����45/.(%�*

!

!22#+#+#'

"

()

$

�*�

 ¡(0¢�£¤�tw7¥¦§¨(0

$

3©ª

Z«¬&'wZ(07tw®¥¯

#

!"#

!"#

���©Z¢°KL±®*&7²³(¨Z

´

$

Z+µ¨¶·

$

²³(9�¸

$

°x©²³(Z

+¹º�¸*»¼

$

�(0B;½(3�f$;½

(

!

�f(

"

7KLM¾

$

tw:¿µ¨7²³(

#

À

ÁÂÃÄÅ3Æ((){Ä*Ç²³(MBÈ²³

(MÉµ

#

Ç²³(M¢u+,-./.(Ê²³

(9Ë�tw

$

()*²³(9+,-./.(

#

È

²³(M&'�¸�(0B}(KLM7GHI#

JÇ

$

Ì}(()Í±®ÎÏ

$

{ÐÄ*pQ<

&

!

=+ÑÒ+²³(

%

pQ¯Ó

&

<=+ÑÒ+²³

(

%

ÔMQ<

&

!=+ÑÒ+²³(

%

ÔMQ¯Ó

&

<=+ÑÒ+²³(

#

ÕÖ(�×»¼

$

���©Z

´Ø9ÙÎ{ÐÄ*

2

¦ÚÛ

'

²³(ÚÛ

%

Ü9²

³(ÚÛ

%

+,Ý9aÚÛ

%

GHIÚÛ

#

²³(Ú

Û&'twu+Ñ+3Þ+vw7²³(

#

Ü9²

³(ÚÛ&'Za*ßà+

%

ßá+3d/+

#

Z+

Za

!

X©Z

%

XYZ

%

lYZ

%

P©Z

%

ÞâZ

"

ã«

!�Ü9²³(ÚÛ3+,Ý9aÚÛtw

#

äY

Z

%

åæZ3/çZ&'«!�+,Ý9aÚÛ3

GHIÚÛ

#

åè+3+,&'«!�+,Ý9a

ÚÛ3GHIÚÛ

#

Z+ZawÄ¶·

$

&'µ¨b

x©XYZ

!

lXYZ

"

¨

%

x©lYZ¨

%

x©;½

(¨

%

x©d(¨

#

!"$

$%&$'()

���©Z7

2

¦&'Z0

$

éêë���(

B}(KLMÍÁì@

$

Á!

!

%

"

%

#

íZ0êë

�� ¡(0Bîªïv](KLM¾

$

$

íZ0

êë�(0B3ð�v](KLM¾ñòKLMó

ô

#

"

íZ0õö÷;

$

[:õøùúQûüýQ

#

Z0B²³(þFÓÿ

$

Rò!"3KLM7¶#

óô

#

@î$%7&')?qObã�(��»¼

$

twdyQZ+

#

!

%

#

%

$

Z0)*�+

$

Á,-å

%sî.$u$/0%$1

$

m[%/2374t

#

Z¬Ç&Z0.

'+!%345 &

$

óô5é,6

+''%'$"

&

$

"

íZ0÷;,6

-"" &

$

Z07Ï

4#3%'$#+ &

$

Z08d9D:;

$

<0%î1=>

#

?'Z03@

Z0ãÄÅ�&Z0@A7;½(

%

²³(Í��

(!

$

Z0.

$"%++" &

$

5é,6

$"%!$5 &

$

7

5#"%!+#" &

$

Z08d

5$%4$$

%

#

BCD

*+5,

EFGµ¨H���©Z´Z+ÐÄ

*

-

Iµ¨

'

pQx©lYZ

%

äYZ¨

$

pQx©

JYZ¨

$

dyQZ+¨

$

KLQx©+Ñ+²³(

¨

$

pQx©XYZ¨

$

KLQx©45/.(¨

$

KLQx©;½(¨

#

M

'

I¢N©Z&'7Z+

µ¨

#

:¿Z9µ¨�ÂÃ¾ÄOPQ

$

RRBZ0

SÅå%¥¯

$

[T5ùúQ3U.MQ

#

x©lY

Z

%

äYZ¨Z+&'ÄÅ�Z0V6

$

�

"

íZ0

!3WÄX¶YWZ

#

x©JYZ¨Z+}[x©l

YZ

%

äYZ¨Z+ÄÅ

#

XYZ¨Z+�

!

íZ0

!ÄÅ�Z0A\

$

�

"

íZ0!3W�V6

#

Á]

µ¨Z+ã^�Z0É=

#

&'Z+ZabX©Z

%

XYZ

%

lYZ

%

äYZ

%

P©Z

%

ÞâZ

%

JYZ

%

å

æZ

%

/çZ

%

Þ©Z

%

ä©Z

%

�YZ

$

_+Zabå

è+

%

+Ñ+

%

c.+

%

W.+

%

+,

%

d/+

%

efg

%

�f+

%

Y�f+

%

ùÞ+

%

ßá+

%

ßà+

%

ù/+

%

`a+

$

hZa*j+

%

i]+

%

k+

#

&'b8bß

á+9

%

GHI9

%

W.+9

#

}(O²³(9

%

;½

(9

%

GHI9

%

W.+9

%

XYZ9_b8

#

!

cde«3Äf>g

h?ij�kcdées(l

$

mn

2

o+,

-./.(cd

%

'

o²³(cd3

+

o;½(c

d

#

(+9×Äf�"p#$qr�k!lsw

#

&

%

tuv#$Zwx

'+!

#$y

#

���z{|}

$

+""5#

'!2



!

!"

" !

#

#

$%&'

$%

()*+,

!

$&'

"

-.

#

/$%&'

()*%+,

-.

#

01%&234567'

-'.

-/0

!

89:

#

;<,=>

()*%+/,

#

?

(1

@A

B

#

;<CDEF

23

%4

#

23;<GHIJKBL2

5+-%2

M

06%!

@N$OP

#

Q?BL23MR

STUV23WXPY;<N$

$

Z[\]^_`abcb]]_de;<fg

hi

2

#

>jklm

#

nopqrstuv

78

#

"

#

#9:

T.

Vwxcb]]_deWX

$

_`abcb]

,;0

#

y$>

99<43=>8?<9=

#

z{

82<2=

#

)@0

>

!<!3=>

A<23=

#

z{

9<9#=

$

wxcb]

,;0

#

y$

98<3=>

88<3=

#

z{

8?<9=

#

)@0 !<A3=>?<23=

#

z{

!<49=

$

|

B#"

}~�_d���y$��H

!

C

#

0

>

A<83=

"#

��]_

C

#

0

M

/@

#

0

z{y$��

#

;�

>

#<4#=

M

!<"9=

#

��$

!

/@

#

0. C

#

0

"

>

9<A?=>

"<?3=

#

z{

8<98=

#

C

#

0DE/@

#

0. C

#

0F

z{

3<?9

$

_

`abcb]\���W

!

!

"

z{

!<32

���w

xc�]xc�]

!

"

G#<38

"$

H@

M

,I

����_%&

!

J(JK

"

VN$;W�

�

#

�

KL

%

,M

%

JL

%

6

%

-N

%

O@

���%&

!

-',K

"

VN

$;W��

!

i

#

"$

P

!

,MDP

&

3<!4>3<?#

"

M

BQ

!

KID

BQ

&

3<34>3<2

"

�����V���

#

O@

!

/QDO@

&

3<9A>3<8#

"%

,I

!

,ID/R

&

2<!">23<"

"%

SI

!

/RDSI

&

3<2">

3<4!

"

M

-N

!

-ND,T

&

2<"A>4<A#

"

� ���

#

/Q

!

/QD

O@

&

3<9A >3<8#

"%

/R

!

,ID/R

&

2<!" >23<"

"%

,M

!

,MDP

&

3<!4>3<?#

"

M

/;

!

)UD/;

&

A<AA>#2<88

"

� ¡��

#

,M

%

)U

M

/;

¢£

!

¤

!

"$

Z[\]^_`a�c�]Mwxc�]01

%&�$��

!

n

2

"#

01%&¥;¦§

!

¤

?

"

¨

©

#

_`a�c�]Mwxc�]V¥;¦§ª«

R¬®¯

#

a°±²³´µ

$

!

&KK

>

4"<8!23

%8

>

#!8<3!23

%8

#

z{

2"!<8!23

%8

#

��¶·wxcb]

01%&z{y$

#4#<3!23

%87#9:

$

!

J&KK

>

"8<8!

23

%8

>2AA<#!23

%8

#

z{

2!4<8A!23

%8

'

!

-&KK

>

#2<3!23

%8

>?"<"!23

%8

#

z{

!!<4#!23

%8

'

J&KKD-&KK

¸>

!<3A>9<?9

#

z{

?<23

$

E)VDBQF

/

>

9<!#>23<9#

#

z{

A<3?

#

¹�º01»¼½

$

EJ@D,TF

/

>

!<#9>

?<49

#

z{

!<4#

'

EWRDBQF

/

>

2<84>#<!2

#

z{

2<A!

#

º

%

R01;¾¿D{À�

#

Áº01;¾¿D��

�R01

$

#

KL

>

3<"4>3<48

#

� ÂV¡

KL

�Ã

#

$

)V

>

3<A#>2<#3

#

�ÃÀÄ�

$

!

Å Æ

!"#

!"#$%&

Z[\]^Ç®ÈÉwxN]ÊËÌÍÎÏÐ

ÑÒVSÓ]^

#

ÑÒ�ÔÕÖ#

$

×�ØÙÚV_

`abcb]MoÛÚVwxcb]�ÜÝ�Þß

à

#

]^áØÙâoã;�äd

#

ÑÒå½VSÓ]

^

$

O5,

¤æ

!

,;0

#

%/@

#

0.C

#

0

"!

¤

9

"

��23ç

�è{écb]�]_êëA

#

ìí]µ>_`

abcb]Mwxcb]

$

_`abcb]Mwx

cb]01%&¥;¦§

!

¤

?

"

{>º01»¼

½

#

±²��V®îµ

#

ïÄ��]_ð´�ñ®V

]ò

#

Çóô]ÊõöË#ÌÏÐ@'ÑÒV³´

]Ê]

$

ÏÐ]{?»�

!!

/@

#

0 . C

#

0

"

""X

"%

�

~

!

C

#

0"#<9=

"%

÷ø>�ù

#

/@

#

0DC

#

0

ú¸ûü

��

2

!

n

2

"#

ý

JV +@;YIV

þ

7#":

V;�l:

#

>�~

ÿ�µàq

!

¤

8%@

"$

Z[\]^ì$%&\��

�W¸>

2<8#>!<?

#

ò!"×�

2<44>!<24

êë

#

#

®$%Ä&'ÏÐ]¹�å½V�~ÿ�µ]_

$

Z[\]^_`abcb]

,;0

#

z{y$

!

82<2=

"

���oJ_`cb]

,;0

#

z{y$

!

83<9=

"#

w

xcb]

,;0

#

z{y$

!

8?<9=

"

��oJwxcb

]

,;0

#

z{y$

!

89<3=

"#

_`abcb]

C

#

0

y

$M

C

#

0DZ/@

#

0. C

#

0F

¸Újwxcb]��

#

Á

{��oJ_`abcb]Mwxcb]z{¸

#

¹�(8Â)*M]_

!

¤

8

"$



%

KL%ZJ@DBQF

/

¤æ

!

¤

"

"

o

#

23ç�è

+ôé,-½êëA

$

HIU[1

þ

7#A:

./01w

x]�]_23de�ù4]Êð´G��

#

ðá

-´V5Ò]67µV»¼

O\

#

�8®9÷

&Q

M

¤

!

Z[\]^:;2-<Ld/$%&=>¤

';]<! *I;T;Y;^V T@1Y_V%1UIT@_;`VR YI@MV V_VTV1Y

ab;RV]I@T UN $;1[L_; b_LYU1

?@Aþ

&

BCDEFGÕÔÕ#o8µÏÐ]23de�ùHI4J¹ÒKßà

!29



! " # $

!"!"

%

!

!

"#$%&'()*+,-)*./01

"#$%& ! '#()* #+, *#*& &#*-. &%&/&+- 0)/1)23-3)+2 )4 53+67%3 1%7-)+

 

��� FH-2 FH-5 FH-30 FH-31 Y3 Y27 Y32 BAN1 76/116 142/106 1 2 

SiO /% 64.5 64.0 63.9 63.1 55.9 58.2 60.5 59.4 66.0 63.0 60.5 65.0 

Al O  15.1 15.8 15.3 15.4 18.7 19.1 17.5 18.6 16.3 18.6 16.7 16.3 

Fe O  2.31 2.62 2.47 1.54 2.41 1.40 2.25 3.89 3.18 3.30 2.84 1.89 

FeO 2.34 1.85 2.05 2.37 2.99 0.70 0.85 1.61 1.22 1.80 3.49 2.49 

CaO 3.38 3.30 3.75 5.51 8.10 7.00 7.51 5.60 3.80 4.10 4.68 3.70 

MgO 1.29 1.22 1.44 1.12 1.20 1.50 0.50 2.20 1.20 1.30 2.54 1.94 

K O 2.80 3.22 4.18 2.96 2.84 8.60 2.67 2.86 2.67 2.45 2.65 2.95 

Na O 3.18 2.62 3.22 3.71 3.79 1.66 4.16 4.11 4.11 4.05 3.68 3.67 

TiO  0.51 0.54 0.55 0.52 0.77 1.05 0.82 0.77 0.57 0.72 0.73 0.52 

MnO 0.09 0.07 0.11 0.12 0.10 0.07 0.09 0.07 0.09 0.11 0.14 0.09 

P O  0.22 0.22 0.22 0.22 0.31 0.23 0.33 0.22 0.17 0.23 0.46 0.32 

K O+Na O 5.98 5.84 7.40 6.67 6.63 10.26 6.83 6.97 6.78 6.50   

K O/(K O+Na O) 0.47 0.55 0.56 0.44 0.43 0.84 0.39 0.41 0.39 0.38   

�� 1.67 1.62 2.62 2.21 3.40 6.93 2.66 2.96 2.00 2.11   

La/10  20.1 15.9 25.8 25.3 40.1 44.4 48.2 39.6 37.4 43.8   

Ce 34.1 38.8 42.7 42.1 79.6 86.5 87.5 81.3 74.5 75.1   

Pr 4.18 3.58 5.43 5.67 8.69 9.57 9.18 9.12 7.85 8.00   

Nd 16.1 14.3 20.9 21.8 33.9 37.4 34.7 35.3 30.3 30.0   

Sm 3.11 3.08 3.89 4.21 6.93 7.57 6.95 7.29 5.81 5.53   

Eu 0.85 0.90 0.97 1.14 1.82 1.69 1.81 1.90 1.51 1.44   

Gd 3.03 3.17 3.63 4.44 5.36 6.07 5.83 5.69 4.26 4.53   

Tb 0.41 0.40 0.47 0.59 0.81 0.89 0.91 0.81 0.55 0.65   

Dy 2.43 2.35 2.75 3.60 4.44 4.68 4.97 4.48 3.32 3.70   

Y 12.2 11.6 14.2 18.5 25.3 25.1 28.5 24.5 15.9 18.9   

Ho 0.47 0.47 0.56 0.70 0.88 0.87 0.99 0.90 0.62 0.71   

Er 1.44 1.29 1.61 2.09 2.79 2.65 3.00 2.92 1.77 2.14   

Tm 0.20 0.18 0.24 0.30 0.38 0.36 0.42 0.40 0.28 0.35   

Yb 1.40 1.34 1.60 2.05 2.57 2.13 2.74 2.64 1.89 2.08   

Lu 0.22 0.20 0.24 0.30 0.34 0.33 0.38 0.36 0.23 0.29   

�REE� 100.2 97.6 125.0 132.8 213.9 230.1 236.0 217.1 186.1 197.3   

�(Eu) 0.85 0.88 0.79 0.81 0.96 0.81 0.92 0.95 0.96 0.93   

��Ce) 0.87 1.20 0.85 0.82 1.00 0.98 0.97 1.00 1.02 0.94   

LREE 78.4 76.6 99.7 100.2 171.0 187.1 188.2 174.5 157.3 163.9   

HREE 21.8 21.0 25.3 32.6 42.9 43.1 47.7 42.7 28.9 33.4   

LREE/HREE 3.60 3.65 3.94 3.08 3.99 4.34 3.94 4.09 5.45 4.91   

(La/Yb)  9.70 8.02 10.9 8.34 9.26 12.4 10.4 8.9 11.8 12.5   

(La/Sm)  4.07 3.25 4.17 3.78 3.62 3.66 4.33 3.39 4.02 4.95   

(Ce/Yb)  6.31 7.50 6.92 5.32 8.03 10.52 8.27 7.98 10.21 9.35   

(Gd/Yb)  1.75 1.92 1.84 1.76 1.69 2.31 1.72 1.75 1.83 1.77   

La/Yb 14.4 11.9 16.1 12.3 15.6 20.8 17.6 15.0 19.8 21.1   

La/Sm 6.46 5.16 6.63 6.01 5.79 5.86 6.93 5.43 6.43 7.75   

Ce/Yb 24.4 29.0 26.7 20.5 31.0 40.6 31.9 30.8 39.4 36.1   

Eu/Yb 0.61 0.67 0.61 0.56 0.71 0.79 0.66 0.72 0.80 0.69   
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Cu 682 11.6 360 40.0 81.3 79.4 118500 116 16.2 

Cr 16.2  14.9  19.2  9.89  15.1  47.4  14.0  4.87  10.3  

Co 7.52  6.23  10.0  8.68  8.20  7.62  21.7  3.07  4.25  

Ni 15.8  7.17  9.88  7.48  7.96  17.3  32.4  18.4  23.7  

Sc 5.26  5.62  6.08  5.27  8.88  7.68  3.86  2.65  3.16  

Rb 46.3  51.7  79.0  36.4  67.7  75.0  2.40  2.40  2.89  

Sr 411  381  418  495  359  258  104  5819  3483  

Nb 12.8  14.6  12.2  12.5  12.3  7.85  1.60  0.62  0.98  

Ba 353  416  794  864  733  77.9  422  68.5  37.2  

Ta 1.18  1.41  1.12  1.13  1.04  0.56  0.24  0.07  0.11  

Th 11.9  10.6  8.52  8.58  7.94  3.00  1.44  0.71  0.99  

U 1.47  1.16  2.54  2.42  2.36  2.55  3.79  2.06  2.66  

Zr 171  190  173  140  150  200  16.9  6.49  10.4  

Hf 4.57  5.01  4.42  3.88  3.89  1.83  0.53  0.19  0.27  

V 63.5  70.5  78.0  66.2  101  42.9  16.3  4.41  6.10  

Ti 3514  3902  3607  3457  4858  2664  577  206  318  

Y 12.2 11.6 14.2 18.5 16.7 6.61 2.26 2.10 2.65 
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