
! " # $

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

%

!"

&%

#

'

+,$%

(

$&

)

-./0!"

!

'.0#

'()*

!

+,+%

,--./012(3),4567)28*239*)5

!"#$

!

&"+%

!

!"

"

#

#

!

* +

,-./0123456

!

789:;

$

<=>

?@AB:;!CDEFG0HI

!

JKLM!,

NO-P6QR:;ST0,O3

%

UVWX,N

ORYZ[\

&

6[]^_\,NOO`

!

ab/c

d e f # g 0 h _ i N

1

J i N j M !

!

k

:;8,9(<=

!

>-4<<?6-(@

@

A@(6- 'BC(

l,NO`]m

n

'

o6[]pq\,NO`

!

arsdtXukv

wxyz!{|M}~�M�#�{|M!

D+EFG

%

�

*�,NO`��0��b/RM���

$

#��

�

D#EHG

@�m��

DIG

!

�kM����b�#�

%

M�

��O`����O����]

&

M���

D+"G

!

��

�

"

�A

(

��

D++G

!

M����0�A

D+&E+%G

!

W�M�

�� ¡

D+!G

!

#¢£¤

D+FE+JG

!

W�M�@¥¦}§L

¨©ªI

D+HG

!

W�M�@�¡M�0£«

D+IE&KG

!

¬

M�0£«

D&+G

!

k®¯«��

D&&G

%

:6@5(8

@

L64(@

D&%G

°

]±²³´M�µ¶³´·y$M�M

!

�¸,N

O¹Dº@

%

M45564@=

l@

M@;2(@

D+JG

°],NO^

)

»

NAE&

O^

($

L(@(58CB

O^@

O<6-@((P

O^-

M�£«@#¢£¤ªI0s3

%

Q@945(

@

>,6@.(

D&!G

¼½��¬0¾¿ÀM�£«ÁÂÃ,NOÄÅ

M

"

L35=6< 65= L6-,(R

!

&KKJ

(

D!G

%

ÆÇ-pq_,N

O7Ã�ÈÉÊË]./

!

7ÌÍÊËRST

!

Î�

ÇÃ�0°ÏÐ¬ÑÒ

D&FE&#G

%

ÓdM��¡ÔÅ@

M�£«lÕÖ×dØÙÚÛ0,NO

!

¸Ü,N

OÃ�Ýd¯j

%

Þßà@,NO7^_,NOÊá0âãäX

åæE#¢3$7,NOÂÃ!0ªI

D&#E&JG

%

Ód

7çèªIé

!

,ê°]-¬ëìí�

!

îïðá�

ñò,NOó]M�Ã�

'

�mÃ�ôõöê÷ø

ñùú

!

ûü°]7ýW

$

þ

S<

¨©0©ÿ!çè

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

!!!

/0123()*4*5678

!"# $%&

T

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

!

+, ()

&+""+#U

9:

&

!Ê"iN$Mb/Ó#{M@à${|M%Ã

!

b/%ÃO3{|à

$

,NO

$

à$&à

$

'()à@(*)

àl

%

,NO0

S@

V

DS@1TS@WL2U2+KKG

+

F+

D

HI

�A

!

,NOO3n,]

!

'-.A0/õ

!

01E+M�'2$

)M3

$

ÞßM3@�4M3.A/5

%

678iN$M0.A

!

,NO!

S@

V

¬9�ð

!

:,NO

L2

V

*

L22+KK0

TL2WX(

&W

U

+

¬9;÷

!

���¬9��

%

7�4M3

1

�4ÞßM3<�$=>!

!

,NO!

S@

$

L2

@

Y<

;÷

!

X(

3

���

!

?Xþ

S@

@Åà�$ªIAB

%

C'Dã�Âl-X�AREdþ,,NOO30ÂÃ@,NO0þF

%

G

!

�4M3�$ªIHIE,NOJÇû¾¿ÀO30Ô«K�

!

HIELMK�@ÃN

!

ÜWN¬OdLM0

,NO©�PÁkLM

%

QRST7U#V,NOO©WX/Ô«VYZx/5@�$ªI[\ÈÉ

$

ÆÇ-Ô«

!C']^LZx[\�_

%

; < =

&

,NO

'

`a8b��$z

'

!Ê8iN$M

'

,ÃOªI

3>?@A

&

O#+H7%

'

OFHH7+&

W

F

BCDEF

&

Y

BGHA

&

+KKKE%#FJ

)

&K+%

#

K#E+I+&E+%

IJKL

&

&K+&E+KE+I

'

-MKL

&

&K+%EK!E&I

NOPQ

&

"c.õKdÈÉeWf�

IJ%

g�

)

&KK%S:J+#FK%

#$

"chijBK9.ðg�

)

!K%II+!%

#

@klmK9n«4o

%

%RST

&

pUq

!

r

!

+I#J

(X

!

ÈÉs

!

MàBO3BO`Bt;

!

,+uO?vw@ÃOxy

'

ZE[64<

&

),(58,4R,352\2[64<7)3[

%



!""#$%%&'()*+,-.)&/.&(0.),

!"#$

!

1234

!

52

"

6

#

%

52

& %

6

'

()*+,-.

718942:

!

;<*-=

/

71891>:

!

?@&'

743:

!

A<B-,C -=C

D'@E'=''B

741:

F G'BB-B+< -=C H-B@"+

744:

!

I'E)*'B

/

745:

01

23456)$7!89:()*;<!=>?@

ABC

$

DE

!

J'/-E+=-

/:FGH.I*JKLM

N9!OPQ()*

!

RST>U!()*J<V

"

W

K@L@E -=C M-E)'

74N:

O J'/-E+=- '" -E.

746:

%&

I'E'P'/"/'0-

/

74Q:

XY>56)$7!H.ILM

N9!Z[\]^()*

!

R_`H.IK()*

!a:bcA<Vde

$

I'")*'B

/

748:

fg125]

h

R'LS+B/-+

()*JA4ij<V

!

Uk@*9l

mn

'

o'p6Aq9K89\r

$

12

st

Q2

u

v

!

w\xyzQ{|7!}~�:�$BC!A

<Z�.

"

W

T0-=/ -=C GB</"

74>:

%&

M-B='/

752:

ST>()

*:��7�K��7�!A�.

&

U<EE+=/<=

/

753:

�

���

V'/" HB''=E-=C

��v()**I��_`

>��7�K��7�A*IK.�<Z��

&

WB('=X-

/

751:

K

Y-))-B+=+

/

754:

��>���{�7!

()*9!()*:��$BC!A�.

$

���

12

st

62

uv�_`�\����A

()*J��o'7�q�A<V��

!

12 ¡

A7�¢~?£Z¤g:¥¦M§?£Z¤A¨©

ª�«A

755:

$

Y*<@

/

75N95Q:

�¬®.>()*JA

<V1¯

$

°u±

!

²³[´()**J��µ

!

¶

·¸

758:

_`>()*A#¹ºc<*BC

$

»¼½¾/o'�;¿12g;<ÀÁÂ()

*9AÃV

75>:

$

ÄÅÆ}~�:�$BC!�.A

¯Ç

!

R-X-P*/"-=

A

R'LS+B/-+

5]h()*JAÈ

É

!

,Ê56)$7!LMH.IN9!()*A

ÉË

74Q:

!

0�Ì>(:7�'µa:ÌÍA�.

!

Î

U:�$BCÏÐÑ

752:

$

:ÒÓ��5pÔ�$Õ

56)$7Ö

!

×sØ/

7N29N3:

K

D*'=

/

7N1:

ÉË56

)$7!()*ÙË24'4ijÚ.AÛÜ

!

Ý

Þ��()*:�$�ß!AÚ.àáÛÜK;<

ÏÐâ\ãpAäT��Kåæ��

$

��()*

7�'µ<*BCâ\åCçè��

$

()*Wé

êNG:ëìí

'

n6�

'

î�K{|�/�G*I

K���!àá

!

ÝÞ*�ïðÈñ

!

]]òó*�

Èñ<ô

!

õöw]]òó()**�ÈñA��

÷øKùú÷ø

$

¥wzûÆ²üª56)$7(

)**.9Aý[Zþ@¢���7�

!

����

7��$�;ÿ!K"#$»ÛÜ

!

ÎUg!o'

%&'$»�«Zþ

$

¥²()**\¬+,-

(

.

*ðñA()**9/>Zþ56)$7A;§

E

!

0@Zþ!o'�;�$BC

$

!

"#]#$»ÛÜ

üª79ø�!1#FK23#F4A56

)

]Ç

)

ÒÓ5pÔ»¼ÕA78

!

9:;<ÕA7

=

$

ÒÓpÔ

9

5pÔ�$Õê

ZT9[V

>?

!

@

382 PL

!

A

QN2 PL

!

Bú,CD

)

EF;<l!1

GF2H

!

Iú2J¼

)

Kn57�L;<l23

GF�Á

!

Mú,9:;<lB!"GF�N

$

5p

Ô�$#9�<A7�OhPQ�R�ST7

'

�

R�U�7

'

RU7ÊVOW

'

X�Y7/

$

:5p

Ô�$#9!

!

]^RU7K56)$7ê]ZÀ

¬A[\G

'

]FG^:]_`Z[Aa7

"

�$Ù

b7Kcü$�Y7

%

!

!

U!

!

cü$�Y7d

Q2\

!

�$Ùb7d

1N\

!

RU7K56)$7d

N\

$

56)$7O

!

k@PQ

"

�R3�

%

ST7K

"

�R3�

%

U�7O

!

ST7k@ê$»7Fe`

!

Ua7k@\�Y7

!

Uf2RU7

'

��7

"

gR

U7h�$;<

%

Ki^A]ä7

$

ÒÓ5pÔ�$Õ!ÒB#"wÉË°j+5

6)$79

!

ã]A79\kYl

'

üªK3m/

!

n)â\<o<ÕZ[AÛÜ

$

,pq

)

rs;<

2ú

!

+tZ2u+Õ

(

BÕM=7vw3m

!

7x

rswyz

'

Ñ{¬Õ

&

IÕM=pqwp|

!

7x

7vwkYl¬Õ

$

k@\u¦7�Õ

!

}~ST

7

9

�UUS7�ÕK6�R��UST7�Õ

$

k@*I\ST�

'

U�

'

�R3�/

!

X*I\ë

ìí

'

()*/

!

��*Ik@\{|�

'

���

'

[

��/

!

��A5pÔ�$*Ik@\6�R�

'

ë

��K���

$

WW4

��}ø�BÕrswüª7

9!

$

"

üª56)$7Ak@ÛÜ

üª79g�+Z79�<

$

/

!

�79E

!

U

��+ãZA79�\�Y7��

$

!

�79�]

!

UA

3 4Q2 L

!

@

Q22 L

!

_`

2.Q3 PL

1

!

�_êÀ�

�A[\9

!

�;_ê��G

$

79!8

"

Q

��°

%

���]

!

+�

522 L

,ª

!

?IBu=����

$

79e�yì�A�Y7K �7.�A�Y7

!

!

>?l�Y7¡?¬Ý

!

¢?

33N"

£¤

!

¢�

52"#N2"

!

�¥Q!/ß�A¦�

$

"

�79ø�

!

×sØ

(

§S�$BC²()*JA¨»

)))

�©7ª!()***¡?��

3>34



!""#$%%&'()*+,-.)&/.&(0.),

!"#$

!

1234

!

52

"

6

#

! " # $

!"34

%

&'()*+

!

,-./0'

!

1234'(

!

56

7

722 8

!

87

9:2 8

!

9:

2.:3 ;8

1

!

;<=>

$

?

@2A7

322 8

!

!BCD

%

<=225

E

&

?@F

122

8

$

G>H

!

&'(I(JK

!

LMNO*NP.+

4QR

!

+4S7

42#

TU

'

V.WXY'(;Z[

>\<=>

!

][G^_`a6/0'bcd'e

a6/0'!

!

G>HfXI'(g2h

!

2Aij

klY

'

m,nop$'qrst'

(

uvtw'

(

uv

xytw'

(

xytw'

(

zue{`|tw'}'

u~�

'

����;������

'

tw'(;��

��

$

���

!

����

!

�>��

!

����[>

��

'

'u���e

'

tw'����� ¡

422

¢

/£/�=¤¥¦�§

'

st'¨tw'���©ª'u~��2

!

'

u«¬ue®

!

C�¯°±«¬ue

!

²C³´µ

¶>�·¸¹�¶

'

'u;����

$

���

!

�>

��\µº>��

!

����»¼½>��

!

��O

twu»5¾�G¿«¬u©ª

"

À

9:%&79'

&!

V

Á.ÂÃ�ÄpÅ

"

3>&32>

&(

xayu

"

2&5'

&

»

�Â�aÆyu

"

2&1'

&

}Å¿

$

ÇbÈÉÅ¿«¬

u

"

4>&7:>

&(

Szu

"

3>&6'

&(

{`|

"

2&1'

&(

Ê

ou

"

2&5'

&(

�Ëu

"

2&1'

&'

uvtw'ÌÍÁuvÎuÏ

!

Hst'Ð�

���ÑÒ

'

uvtw';���

)

���

!

���

�

!

�>��

'

'u©ªÓx

!

��Otwu©ª

!

Á

ÂÃÄpÅ

(

uvÎu

%

3'&3:'

#(

xayu

(

Szu

%

4'&9'

#(

{`|

(

Êou»�Ëu}Å¿

'

uvxytw'ÔÕ^2XÖ×!

!

D^uv

tw'!

!

5!xayu»Szu²CØÙ

'

xay

uÁÃI^

:'

!

Huvtw';������

'

xytw'D^st'!

!

H�;�����

�

!

ÇxayuÁÃÚ^

:>

1ÛÜ

'

xytw'Ö

×ÝÞuvxytw'

!

ßàÍ²CxayuØÙ

�áâ

'

m,tw'ã

??4

äE!åæ?@71

519 @

!

OçIè

%

«¬ue

#

uvtw'

%

?@7

7A @

#

»é

Ièst'

(

«¬uest'»«¬'

%

?@7

443

@

#

©ª

'

nop$'!¤Cê.vy'

%

?@7

9

@

#(

ë�vy'

(

a6Sz'

(

/'»/0'}

'

¤C

119 @

1a6/0'»6ì$/0'í[

B:2C

'

m,uvutw'»�uvutw'��îï

.��ª�ðñ

'

tw'�

D+E

1

ÁÃòóã

54.69'

!

� e ã

53.7> &5A.33>

$

F&E

ò ó ã

55.A3'

!

�eôõ1

5A.31>&59.61>

$

GH

1

E

4

òóã

2.47'

!

�eã

2.42'&2.5A'

$

G-E

òó

2.31>

!

�e

ôõ1

2.226>&2.45>

$

I-

1

E

òóã

2.2:>

!

�eô

õ1

2.22:>&2.41>

'

nop$'�

F&

J

%

F(K-H F&%

LF&MN'O(322

#

ö¦ã

73.7&74.2

��

$

GH

J

#

F(K-H

GH%LGHMN'O)322

#

òóÚ

%

*49

#!

�eã

42+5:

�

�

%

�eY

#'

5!zue{`|tw'

GH

J

ï.÷

ø�ó

%

GH

J

*37

#!

ùuvtw'

(

stw'

(

«¬u

etw'»«¬'�óúû2h

'

I+

ÁÃã

1322)

32

P6

&1:22)32

P6

!

G-E

ÁÃòó1

2.34%

!

QK

1

E

4

ÁÃ

òó1

2.53 %

'

'(ª�ò2

!

üá1Úo

(

øý»

øþ�ÛÜ

'

nop$'�gÿ!"»#$!%&

Ãlø

!

'$!%&Ãòó1

2.62)32

P6

'

LR-%STO

I

(óã

6.7&:3.1

!

òó

36.3

!

)'$!%*)+,

!

¨!"-C÷+.�#/'�2

'

!

m,nop$'!�ÄpÅ

ÄpÅ�Å¿ª�0¡1^ü

3

!

�234H

55Å¿gZ

'

ÄpÅãm,nop$'6.'7!åá

!

�Y

�ÄpÅ;89�5:

!

;I�ÄpÅ;_8�5:

�>

(

<=>\ãtw'»«¬u!;5:

(

�>?

��>�@

'

²CÄpÅAB

!

ÁÃF

3:%

'

m,tw

'HÄpÅCÉ�Å¿.twu

(

yu

(

Szu

(

D`

|

(

Êou

!

EF«¬u}

'

GHIJKá

!

twu1

otwu

%

N(

1

73.:&71.6

#!

ÐLãM

(

Nf~

!

MO

twu�@^uvÎu!

!

NOtwu

N'

»

GH

ÁÃ

ØP

'

uvÎu1ýQ»�oþvu

'

aÆyuR�

1f~

!

ª�k1STyu

!

MOaÆyu;;I�

U¢V�

!

ÐWåXxayu»ÄpÅ

'

xayuR

�1MO<yu»NOS<yufY

!

MO<yuZ

S<yu[\

B:2C

!

ßàÍÄpÅªÅR]LãÙO

7

'

^¡Å¿_e©d

!

`m,nop$'��1

5

XOÈ

B:3C

'

MOÄpÅ

%

G*H!

#

ÙGãuvÎu!

!

a1

b(åá

%

c

3P3

#!

5

GH

J

d01

:2.6&:1.A

'

ãuv

Îu»C�twu!;e(Gå�ÄpÅ�f?

!

�Y

!

ü9gh

'

twu

LN(U71.1O

»<yu!ÄpÅ

ï . ø � Ä d 0

LGH

J

U:3O

!

Å ¿ R Ç ü i 1

%

N'

:2

GH

51

F&

9

#'

3735



!""#$%%&'()*+,-.)&/.&(0.),

!"#$

!

1234

!

52

"

6

#

%

52

& %

6

'

(

$

)*+,

3!73895

!

-./01

%

19 718932

!

-./01

%

4974393

!

2/1

%

59 7:696

!

3/1

%

;9 7:89;

!

3/1

%

69 73259<

!

3/1

%

<9 71<933

!

-./01

%

:9 7;194

!

-./01

%

89 7869<

!

3/1

&

4'567

'

7*=!

(

89:;'<=>-?@

ABCDE

)

F

391

(!

GHIJ567DK-.L

-C:-.L-?MNOBPQ-.L-JR

"

F

394

(&

S567

7=

>

T:

66"6:

&

U'567

"

7!="

(

OVWX-!

"

F

396

*

F

19;

(%

Y8Z[KWX-

*

>-

%

COV\'?]>

-

"

^]>-

(

!

!

S

7=

>

_`a:

68

!

7Bbcd

e:

"

?'

52

7=

5:

@&

31

(&

WX-[E567fgh?5

_`

A7=

>

B<1"<4C

&

i'567

"

7*=#

(

HjJklmnEop

!

q

jPQrstuvwx-y7B

"

F

39;

*

F

193"

5

(!

jJzU'{|}~�

&

stuvwx-y7B

PQ?567

7=

>

N��

<6":8

!

Y8ZOV/0-

?qj

!

z��-��

!

�J:567

"

7=

>

TN��

8<"8:

("

F

194

(&

�':�\?567

&

�E�

!

567!

7=

1

D

4

��V

52#"62$

N�

&

�;'�\'

!

��567

7=

>

���H

&

\'56

7fg�h?

7=

>

T

"

<1%:8

(!

V��d�:fgW

�� ���� SiO  TiO  Al O  Cr O  FeO MnO MgO CaO �� Cr  Mg  

1 1 0.178 0.055 21.619 46.867 22.091 0.120 10.399 0.000 101.33 59 46 

2 1 0.000 0.038 24.795 44.060 20.513 0.066 11.027 0.000 100.50 54 49 

3 1 0.096 0.089 22.626 45.744 20.422 0.043 10.726 0.000 99.75 58 48 

4 1 0.141 0.000 26.200 41.347 22.196 0.000 11.065 0.019 100.97 51 47 

5 2 0.003 0.131 22.496 44.881 21.212 0.070 10.710 0.004 99.51 61 43 

6 2 0.000 0.258 22.948 45.062 20.798 0.015 10.449 0.000 99.53 63 36 

7 2 0.000 0.223 17.639 47.424 27.030 0.120 8.391 0.000 100.83 51 50 

8 2 0.140 0.285 16.257 48.793 25.701 0.000 8.905 0.057 100.14 59 50 

9 2 0.057 0.178 15.991 48.875 24.451 0.156 9.337 0.113 99.16 57 47 

10 2 0.056 0.108 22.081 44.403 21.687 0.109 10.511 0.012 98.97 57 47 

11 3 0.099 0.079 11.325 56.918 26.275 0.055 6.574 0.000 101.33 64 36 

12 3 0.142 0.123 10.179 57.768 25.439 0.028 6.525 0.000 100.20 67 38 

13 4 0.000 0.126 4.730 55.232 35.813 0.025 4.712 0.000 100.64 67 41 

14 4 0.324 0.106 4.611 57.137 32.667 0.059 4.951 0.000 99.86 57 46 

15 5 0.022 0.000 15.860 50.107 26.477 0.000 8.357 0.000 100.82 77 31 

16 5 0.020 0.000 15.353 51.473 25.742 0.000 8.302 0.000 100.89 79 31 

17 6 0.015 0.000 6.770 48.299 39.173 0.000 5.381 0.000 99.64 89 19 

18 1 0.000 0.040 20.625 47.455 22.572 0.319 9.545 0.000 100.61 89 21 

19 1 0.153 0.024 17.771 45.933 24.936 0.472 7.919 0.031 97.32 68 36 

20 1 0.144 0.022 27.420 41.911 19.884 0.000 11.182 0.001 100.75 69 37 

21 1 0.000 0.014 22.405 47.261 19.963 0.000 11.199 0.000 101.23 83 20 

22 7 0.000 0.037 19.129 48.723 25.179 0.000 9.785 0.012 103.00 63 41 

23 7 0.000 0.005 19.663 50.906 21.120 0.000 9.942 0.003 101.94 63 46 

24 8 0.000 0.022 19.226 49.922 21.872 0.000 9.282 0.000 100.44 64 43 

25 8 0.000 0.034 20.156 46.203 23.810 0.000 10.107 0.000 100.40 61 43 

26 8 0.000 0.019 25.977 43.207 18.461 0.000 11.758 0.000 99.70 53 53 

27 9 0.000 0.038 19.320 49.440 21.724 0.000 9.116 0.000 99.84 63 43 
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