
˚Ø˚Ø˚Ø

!"#!

!!!!!!

!!!!!!

"

""

"

$%&'()(*+&#,,-&$%%$ .'/01&2%2%&%'&%%$

!"#$ %& 34567"48'9'()*+,-./01#

!"#$"$%&:"';($"2"'");*$"2"'"+,-$"2"'

#$&./0123456337"89 ./;2$%%2'$
2&./0123:;45<=>?@ABCDE"89 ./;2$%%2'$
'&89F45GHIJKLMNOPQRSTU"89 ./;2$%%2'$

:&V/234WMXY6337Z[M45GH\]^_`"V/;$%%0<$%

23!abcdefghijkeflmhnogpqrAsit& uTvwxyz{|p}~t
34567"48'9cd\]"w����B'���5������p��& ����C�pcdB�l
�"����� 34567"48'9cd\]pefhnog��"�w`ogefhnp�����CD
��& CD�� ¡"34567"48'9cd\]pcd¢£z'¤¥{¦'�§z'¨©{ª&
456! 34567"48'9$ abcd$ efB�$ efgh
789:;!=2'$&:;;;<=>?@!>;;;<AB;!$%%$ .'/01#2%2%%%' .%%%$ .%:

?5,564@A "- '98"!5B#-CD6,5! "- 34567"48'9,@6--#-C,E,F58
G5H6-75-C$" IJ- K#EJ6-:" LA6-CM6$" 2" '" IA5- N#5$" 2" '" O5#KJ@AJ-$" 2" '

#$!"#$%%&%'()%*+,-$." /,0120* /%+3,&4025)+627." /,0120* 2$%%2'" 8$20,$

2!9).:,;%+,7%+.%'<2+7=,&()%*+,-$2#>052+%03)07#/,0120* /%+3,&4025)+627.%" ?20267+.%'>@=#,72%0" /,0120* 2$%%2'" 8$20,$

'!A2,0*6= 8)07)+'%+8%&&,;%+,725)B00%5,72%0 20 ()%*+,-$2#,&B0'%+3,72%0 C)6%=+#)D)5)&%-3)07,0@ E--&2#,72%0" /,0120* 2$%%2'" 8$20,$

:!B06727=7)%'C)3%7)")0620* ,0@ (B"" "#$%%&%'>,+7$ ,0@ "-,#)"#2)0#)" F)G20* 4025)+627." H)2120* $%%0<$" 8$20,%

!"#$%&'$! H6,54,@6--#-C'98"!5B#-CP6,6- #8Q"4F6-FP6EF"DJ#B! 6'9!#C#F6B8"!5B&3"-,#!54#-CFA5Q45,5-F
A#CA .Q547"486-@5Q"4F6DB534567"48'9,@6--#-C,E,F58" #- FA#,Q6Q54" FA5Q4"!J@F756FJ45,6-! FA5P"4R#-CQ4#-@#S
QB5,P545#-F4"!J@5! @"8Q45A5-,#T5BE&3"8D#-#-CP#FA FA5,@6--#-CQ"#-F@B"J! !6F6"7,Q5@#7#@"D+5@F" FA5Q4"@5,,
"7'98"!5B@"-,F4J@F#"- P6,!#,@J,,5! D6,5! "- 34567"48'9,@6--#-C,E,F58" 6-! 5UQ54#85-F6B6-6BE,#,"- FA5
5775@F,"7FA5@"-,F4J@F5! '98"!5BP6,@644#5! "JF&VA55UQ54#85-F6B45,JBF,,A"P5! FA6F34567"48'9,@6--#-C,E,S
F58A6! 7"BB"P#-C@A646@F54#,F#@,,J@A 6,A#CA ,@6--#-C6@@J46@E" ,F4"-C#-F5C4#FE" A#CA 577#@#5-@E6-! ,86BB@"-S
,F46#-F&
()* +,%-#! 34567"48'9$ B6,54,@6--#-C$ '9Q"#-F@B"J!$ '98"!5B#-C

#%CDE!!"#$%&'()*+,-./0#$):'2%W$$)% $12345'$6789:;<=>/0#2%$(XI9NG%$%% $12345'
$67'?@/0$12345'$6789:;<AB/0#$0$22%%%%($<:(%

FGHI!CDE"FGH"IJ"K&LM 34567"48'9NOPQRST)U9:(N)&VWXY"2%2%":0#'% !$ .:&

;;Z0[('9:\]^_`abcd"efR
STUgRh)ijklm!LMnT GYI opq
r)sSTUgRij ($ .2) $LMtuvwRST
Ugh)ij (') $LMxyNOPQRSTUgh
)ij (:) $3>9)Uij (/) & xyNOPQz{S
To|Ugh)R=fi}~A"��#����'
STNO����opR%&"��{��+,�

�R[�~A& ��"STxyNO����g'5
g��Rop��'Ugh)"����{���U
g����'8�R=f� ¡¢ ()) &

z{STNO��RAm��i}"£¤}S
TNO��¥¦§¨"ef¦MSTUgh)'��
©ª'��+,'k«¬��o|®¯Ki° (<) &
�±ef� 34567"48'9NOPQ W6-!E,@6-'9NO

$

« :0 ¬« ' 
2%2% ® ) ¯

;;;;;;;;;;;;;;;;; ; °;±;²;³
ZYX[I\?][KYXG

;;;;;;;;;;;;;;;;
]"B&:0 X"̂'
NJ- 2̂%2%

中国煤炭行业知识服务平台 www.chinacaj.net



˚Ø˚Ø˚Ø

!!"#$%&'()*!"+,-./#0123
4567+89$ :;<=>?+)*/@AB%
CD !"#$%&"'())*EF+GHIJK3%L45
89MC$

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

!"#$%&"'"#$ (),-ENOP%QRST$
UV%,-./0$1 W7XYXZ3[\]+^_`)
*!&234/0$1 aRbcHde%<_ 5$167/0$1()
+fgh[ij+klmnop&-43/0$1 pqr
sf+gth[8uv%Rw^SxaRbymz
YXZ3&.89/0$1 qr{f8uv ()|}AB[
~� ': ;<( !�� *"$ ��EN+ !"#$%&"'(),-=
�{U%&)*��+jc$

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

*=*+!"#$%&'()
!"#$%&"'())*!W�����^�+��$

%&'()*EF��%U<_)*���j#gt
hf#�h�#01���./$ �����%&)
*��V%U�p#`vW����+$ ��%!"#$>
%&"'())*!+f�p./� cc¡¢£¤#0
1¥¦§¨©#de:I�ª«¬®mn:¯g
th+l° '*?( $

!"#$%&"'())*EF± 5$167/0$1()[²_³
´+µe¶·¸�¹º;»¼Z3½+¼¾$ ¿¼
¾À«_ÁÂÃÄ%�+WÅÆ¹deÇ_UÈÉ
+ÊË%ÌÍÎÏbÁÂÐ7$ UµeÑ¸Ò´_)
@A"#BA"#a·Ó#@A"#BA"#ÔÕ#5$167/0$1()#ÔÖ#

×Ø#�Ù«Ï/$ Úµe+1R�Ð)
@A"#BA"#a · Ó) 1 Û Ü Ý Þ% R b ß à

@A"#BA"#ÔÕ[]á¼$
@A"#BA"#ÔÕ)Rbßà]á¼z 5$167/0$1()

)*!$
5$167/0$1()))*?e+Ò´!Ó$
ÔÖ)RbâãÔäåÖ$

×Ø)Rbæç)*èçé)*êëì 5$167/>
0$1())*!%íîïÃ)*!+1R$

�Ù«Ï/)ðñ�ò)*®óô7+�Ù/%

Rb«Ï�Ù$
*=C+!"*+,-

"#$%&'()*!!5$167/0$1()"±!Ó
)*deõÔö÷;ø5%L:;ÔöV+ .4#D#>
'#1E/ùúûe%±.«ABüßà% Òý$'(
%þÿ45)*01$ ²!Òý$'(%þ)*
ÿ%"#K)*!Ðd+$%'(&'(&'ü(
Ö%L )«þh*'îò)*?=�%ü(Ö±®
óô7ñ++�Ù/45,'%-.#K/¹f�
p !!)01z(Ö�Ë+2®Ïìõ3l[,'
(ü�Ë+4þ!�� C"%±!Ó5d36Èý7
á8òm?=²�Ïì%�¸fgh)*%âã®ó
�9�GH!=/ED"è/@AB!=EFEè=AG/"+�ÿ$
�¹)*K3´¦K!Ó¶·#!ÓÌÍ#ùú:A
\«#'()*#ï;<8AB+=>!U<=Z1
23�� ( ²?"$ �@Òýmn$'(%þ)*
ÿA¦2B¸C%âãAB�h�%Ít�f%DE
ùú���j$

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

' (+!"#$%&"'()!"*./012

�ÅR 5$167/0$1())*!)*K3V´FG
�HIJ$

!*"�)*�´K�«LMðñ�Ù/$ �Ù
/+ðñ�ÿ_/@%®bcVH?=åN%Q�®
óô7ðñ�Ù/%ðñ�Ù/ê´OPñ+QR

C

. ( /++++++++++++++++++++0+1+2+3++++++++++++++++++C?C? 4 H 5

中国煤炭行业知识服务平台 www.chinacaj.net



˚Ø˚Ø˚Ø

!"#$%&!'()*+,-.+/0-.+,
123,456789:!;<=>.+?'@A
BCDE" (FGHIJKL!M;NO'PQR
6789:,ST!;UVIW$G!XY67Z[
\" ]^_`a!bcdC'()e6789:!f
()gh1iFjk'-.l9Em!M;nop
qrs" bc^OtuvSw!f1iF()3F
-.xyl9Ezm!XM{ars!|f}~��
w��,����"

#!$'��E���!~������w���
�,�c�!� "#$%$&$'()N!�Jm, *$+,-%(�
" .$')/01,',2$0�������~�� "

#3$'BC���¡¢£s "#$%$&$'()N!�
J!|f�¤O��¥¦" _§¨��¥¦©_'
"#$%$&$'()N!�Jmª« 4$5.$))6/'"

#7$����m_`a(���,<¬" ®
¯�°,±²³%Y´³!'µ¶��,�y·_�
8,'9:);,'3*���¸ 'Pn¹,º»e!¼ F
-.½¾,¿S!UVÀÁ" �Â��¡Ã���
��DÄÅÆ"

!<!"#$%

!=><!"#$%&
'ÇÈÉÊËÌ¿ÍÎÌÌÏ,�°Ð·ªÑ

Ò-.ÓÔÕ�gÖ×Ø,()" '×Ø��m!
ÙÚ'ÓÔ*+e�-kÛÜÝÞ,6789:!
ß<=-k,àá!UVâ89:�ãäåæ��
�c" 7489:,SwÃ`a:ç'eèméê
�!'ëX¢ìê" �ít-îïm�ê,×Øð
ñ���òóÕ#bô 3 õö,÷Õø�$" 'óÕ
��m!ù� "#$%$&$'()N!�J!Xúûü��ý
þ!ÿ!��,"á%#�á!òk$��(),%
-.îï&$N!¯!;'¯()��,8,"

' "#$%$&$'()N!�Jm!M;ûü¯ 8,'9:)?
;,'3*�����(),*+,-:./H #b0
ô 7 õö$" ä1!����m}~�"2"ã,3
4!56����m78,34:Mù�¡9�J
3Í��:;"
!=!<'()*+,-./01
!=!=><,-/H<=

�Ò( 8,'9:);,'3*�����8>,ÓÔ:
.?@#=(@($Ã+A?@#=/AB$>c��B�-ð

& 7<'()*+ C0$,+/0&3*,-./01

,ïC!gèDO D$/&,26;.(-96/>! EF÷��J
(��?@��3ÍG=/#ø�ôbô E õö$ "
ÙÚ!��������m,��Ã34:¾îH
;!D��>c¦IBJKL!M;34¡,ÓÔ:
.?@ÃPN=,,-*+/Hbô F õö" ¢O
O D$/&,26;.(-96/>! ,PåôQ÷R!ù�ªÑ/
H/ôQ(ß, 3 G7 .ST:��¹�!(M3¡
,:.��,-*+/HN=GUÍVW#UÍV
W¡,,-/Hbô H õö$"

& E<23456789&

& F <:;<+./=>7+2345$%

& H<:?;@.<45+ABCD$%

3

2 3 3<<<<<<<<<<<<4567&89 C0$,+/0&3*:;<=>'(,)?@<<<<<<<<<<<!I!I A F B

中国煤炭行业知识服务平台 www.chinacaj.net



˚Ø˚Ø˚Ø

!"!"!#!"#$
%& $%&'()*+,-./*&0! ' (! ) * + 12%(3

4&2'56,-./0123456789:;<45
=>?@AB! C!D45EF3EGBA?@H
I!JK"0#L 12%(4&2'56,-MN3,-OP;
<QA#$!#$!"RS 0 0T$

!7! 8"7
"

90::; "0#

KU!!VWLXY!! V)6789:AB3?@!
"V)EGFZ:AB3?@$

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

[\ ]^
EZHI

<''
89HI

<''
WLXY

<;
0 45_`ab =:">:: =:"5?? :"0@?
! 45cdeab @@":A5 @@"0!> :":A5
5 45fg 0:5"::: 0:!"@>B :":?!
? 45hijk 05>"::: 05?"?5> :"?0@

##El!"Sm%,-n"3OPg&opqr!
Cstuvwx&yZxEvr!z453EZ89
W{P|g!WLXY}~ :"0;!sL�����
EG�&��3��g������Q$ ��!�
��L���&3���P��lL+67,-�
��Q3����!,-���g!�l�� !,
-¡�U3¢£.�¤!,-¥¦�g$ §¨©)
��¡�UªD«¬&�!®¯©.!°±²gO
P3on67HI,-$

onp³45L´3,-µ�¶© 0: '*C!±
· D(C/EF+(C56,-�3,-¥¦¸g$ R"¹º
»¼!½¾±¿Àk,-3¹º!CÁÂ�&,-�
3�lÃÄ!ÅÆÇÈoÉÊË,-3¥"!ÌÍÎ
ËÏÐ¹Ñ+Ò,-L´opqÓÔ3Õ�!ÆÖ
×6789ÔxØÙ3Ú´$

ÅÎË& $%&'()*+,-./*&0! '(ÛÜ,-¡�
U3*�ÝXÎ3!"±²Þß!12%(4&2'56,-
��à�á)�Q3âãzÓä$ °�åEl¡�
Ææ!,-3opqç�0èÓ!R45éÏ3±u
¥"âê!45hiëì�HIÓÔ3Ú´!íî¡
ÎËïðµ�ÏÐñ±;�òoÉ$ óô!L+Ò
,-L´3õm&ö÷øù÷d#!12%(4&2'56,-
��úûüý,-$ L+�þ�ÿ!¥½3d#!
"R!Á��3#$!%�úûüý,-ß&$ L
+'þ()!±²î¡ÎË�þ*+3HIÏÐ'
(&,-!%±²)�& 12%(4&2'56,-��,-

L´ÃÊ!./Ò,-L´:3õm&ö÷0ù÷d
1�2�ÿ!¥½3d134567$ '8!°±
²)�Q�P:9:,-3opq$

5#/#0

12%(4&2'56,-����;�&<!,-�=
û;<67283�>?@AS��$ )B<B
C!�D�)EF&BGHIJ2�K#Ù©3�
&$ 12%(4&2'56,-����LM!28�NO!
PQB<BC���RÁÂC½&$ 12%(4&2'56,
-��²S,-OPg&opqr&TPU&�&=
V&WXqYHZ[!L6728�89ÎËÏÐ!
²�ïðµ�3EÚ\]^r�_39`$

##1234%

'0(#!"#!$%&!'()!*"+, $G, -./01234

56789'H(":;<=>?!!:0=! ?0"@#%A@ 8B?"

'!(#@AB"+, 56IJKC J2+$G, /67-DEFGH
'H("IJ>?KL!!:0@"?#%>= 8>@"

'5(#MNO!@P!QR!*"+,STUVWXY/016

789'H(")Z[\]^!!:0=! 5:"!#%AB 8B!"

'?(#@_"67`abc>?d018efghi89j

/kl'H("01m<! !:0@"5#%=5 8=A"

'>(#no"+, 1J6-./8ef6789pqrs
'6("tu%:;I>vJ! !:0B"

'A(#pw"xyz{<=>?/|}`abc-.~��

����pqrs'6("��%��vJ!!:0?"

'B(#��!���!��!*"67`abc����/<�

pq'H("�����!!:0:!55"0:#%A> 8A="

'=(#L&-M!L"!N(O-.P&Q(!R"!S*Q+(P!H"1&'T(2*F&C &4&T-*+(U

(C/ U(F%256F+(CC%2F'1("V2&+%%/*C)F&40?-M GWWWGC3

-%2C(-*&C(U,E'T&F*.' &C 1&'T.-(-*&C(UGC-%UU*)%C+%(C/

GC4&2'(-*+F!X./(T%F-! D.C)(2E! !:05%B@ 8=!"

'@(#L%&/&2LY-M!H&Z%4[*Q\]P"J1&'T(2*F&C &4-M% .̂-T.-F&4

56,+(CC%2F'H("V2&+%/*(WC)*C%%2*C)!!:0?"A@#%5@5 8

?:0"

'0:(#�Kj) 12%(4&2'56>?�-D���p�d��

����/kl'H("��� >?!!:0?"05#%0:? 8

0:>"

5678%!"#"0@@= 8#!$%&'(!)*!+,-./

012*003456789 !:0B :)*;$

"¡¢£¤%!:0@ 800 8!>#

?

¥ 5 ¤####################¦#§#<#=##################!:!: ¨ A ©

中国煤炭行业知识服务平台 www.chinacaj.net


