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图 1 石宝村镇排放污水的水质变化情况
Figure 1 Quality changes of discharged domestic wastewater from Shibao village and small town
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其数值之间的差异性较大，最大值和最低值的比值超

过了 10。
将上述结果与其他地区的研究结果[9-14]进行比较

见表 2。由表 2可以看出，与一般城市和城镇生活污
水相比，该区域排放污水中的 TN浓度明显偏高，TP
浓度与之相差不大，CODCr则略低，呈现出典型的高
氮、中磷、低有机物及低碳氮比的特征。这与周健等[12]

对三峡库区小城镇水质调研及监测中发现的用水量

较小的小城镇，其排放的污水具有高氮及低碳氮比特

征的结果是基本一致的，表明这类污水在三峡库区村

镇中具有一定的代表性。

对于这种高氮中磷低碳氮比的村镇污水，采用现

有的常规脱氮工艺很难处理达标，因此在监测村镇污

水水量和主要污染物浓度的同时，对各形态氮磷含量

1663



!""!! ""

#$%&’()*+,-./0 12 #345678
9:;<7=:%&)>?@7A $"%&’(#"!)*#+B
C7DEF *,%--(GHIJ:KB7A .)"’+#/0)!1+
BC7DEF 2/)*&+GLMNO:A 1),0+#2,)!/+
BC7DEF ")&0+GPJ:Q&R>ST7A 1)1"+
#&)1,+BC7DE& 2)!1+GUPJ:Q&R>?T7
A 1)/1+#/)!"+BC7DE& 1)"1+0 3V7:WXY
Z=[\HIJ:]LMNO: .^_J‘a7bc
dOJe=:fb?XYegAhJ0 Ai;Wc7
34.5

0 63Q&R>?@7A 0")1"7#""89!(BC7DE
F ,"8"9(GHIJiKB7A ,8!"(#.*8:2+BC7D
EF 928$1+GLMNOi?T7A 281,+#9!822+B
C7DE& !8,*+0 jk7ie‘aXY4 34.6

: 63\H
IJilX7 bcdOJe34.6

: 63f?XYemA
hJ0 LMNOinopfiWeXY‘aq.7r
fbDER>F !8,*+7*fs^ptuvewxh
J7yz{|v0

}~��;.<�������������7�l
=:A����c&NS�eR>�&1+4��\P
:A�:cQ&R�S��2,8/+�\34.6

0 63 A�i

cQ&eR>���&!8.$�G����;20<�����
��� ¡¢���£¤¥7¦§=:A�:cQ&
R�l ,!+G�¨©�;2&<��ª«��¬­®hJi
Q&¯.R7�lw�ceiXY4 34.6

0 63�&!8/.+�\
HIJi�/08,!+�eh°mAG±²³�;2,<��´µ
¢����7�l:iXY4dO¶h°mA7bc
=:A�:cQ&R�l 008**+7 PJ:Q&R>
p· /+e¸¹0º»¼¸½¾R7A�x¿XYmA
hJeÀÁÂÃ¸¹fsÄe7:i;Wc®hJQ
&eR>ÅNsÆÇÁ0Q4A8È �]ÉÊ �
��+,ËÌÍyÎÏ8=:\HIJ:\34.6

0 63\H
IJiÐÑ�@eÒÓ7ÔÕÖ~¦×ÌØe:iÐ
ÑÙ½0

È �e��BQ4ÚÛ§�Ü¤¥7XYfZ
Ý�¬­Þßàáâã\ä�¤å\��Â°QÄ0È
É¬­æçèéeÒê]ëìê7äíe��XY4
����lX0 îï��ðä�\ñò]óôõö÷
øùúûüý+þúÿ!e"#û+þ$ó«+,
%&ËÌ’äþ()7Z9()*qS+7,-s.
/012�374Íîï5�6S�7Ä7��A(
)8e�9ST7�:;<=>A()c?@7jk
��ce =4>=?ST7DEABl @"1 ABCC620 ��
D�;2*<e��EF7Góñf��c:iH6?XY
eIJK0AÝ��­7Z9�L]��MN�Oj7
îïPQ|vR�7S|�eTU750 �:Vîï
øcW5efX°�ôY7bZ[Â°l��\ý]
^ùe_‘Z[Â°]��ð5�Z[Â°734G
l�abZ[�6]ÍC7cd34efXghij
kplYeZm�6no7Ä7�xp§q-s.e
rsqtGuvw)ceóx\yzx\��{|�}
@p~N��eG�+,.��Ì7bHIp]�§
ò8:iA*NS�eIJ7Zk�a-�­��S
@e:ir�0 rfZ9�­����7q.�ï§

! 9"#$%&’()*+,,-./012�AB3C62�
DEFGH / =IAJE?H KLE?EKMH?NOMNK IP QIAHOMNK REOMHREMH? STEGNMU

FHMRHHV WLNFEI XNGGEBH EVQ OAEGG MIRV EVQ IMLH? ?HBNIVO�AB3C6@�

É� � 
��

=4>=? DY D3

�­���� |�¢�����­ @"1 :*8.1 :8:9

¡­���� ����µ
��¢¢�­;!<

9@" 99891 :8"&

@!, .181: .8&@

¡­���� á�¢q.�¡­;@1< @.1%9!1 � 989,#.8!@

¡­���� ������­;@@< @", :1 989

¡­���� ��� q.�¡­;@9< .&1 "1 &8!

¡¢����  ¡¢¢£¤� ;@.< 9&1#.&1 9*#&" :8@#"89

¡¢���� ������ ;@:< @,& 9&8": 98&&

! . "4$%56+,789+:;<=>?
DEFGH . =IAJIONMNIVEG ?EMNI IP VNM?IBHV EVQ JLIOJLI?TO NV QNOKLE?BHQ QIAHOMNK REOMHREMH? P?IA WLNFEI XNGGEBH EVQ OAEGG MIRV

��
YhJ 3hJ

DY YZ[
:\Y Y4\

.\Y Y4\
9\Y >4Y 3Y D3 34.\

: \3 >43 33

?�A]AB¥C\@ *9%-9 ,0%9" @%9* -%*- ,%!. @@%90 !%"0 ,%** -%!! 9%&&

?�A^ABCC\@ !8!- ,8.- -8-. -8-" -80. @8.0 -8!9 -8&9 -8-. -8@0

DEA^ABCC\@ 0*8&! .,8@* -8!@ -8." 08-, ,8-* 08.0 98!! -809 -8!.

?�¯.R^7 @--8-- "!8*. &8-, 98!" @,8!9 908!- @--8-- ""89! 9!8@@ .*80@

?�¯.R^7 @--8-- &"8&. -8-" -89- -8,0 .8". @--8-- 0"8-" @8-, ,8!"

DE¯.R^7 @--8-- *,8-- @8!- -8"- "8&0 @98*& @--8-- ,"8"9 !8,* 9@8&-

Â ³�¦��� §����­äí��e�£�6¤¥./@,,0



! !!"! !# $ % & ’ ( ) ) *

+,-./0123456789:;<67=>?
@A1BCDE8FGHIJ-K><JLMNOP
JLQRSTU
"#" !"#$%&’$($)*+,-./
"#"#$ :VWXY

1 %Z!Z&[\]^_;‘-ab>cd45B:
ef8 efgh45ijkl "U mlKnopq8’ (
rst>J-uvwJ-K\xJLyz{|:}>
VW1~������U uvZ)*+),Z-.w -/1 ’ (
r�q��_��w��8 M�1 0!�00w’1�00�
’!�00��i�����K>���w���8�\
:�>VWXY\O�9U

uv1 ’ (Kq���_��>��:�80!�00
��w "0�00�""�00 }8�_��:� 8’1�00�
�U /0�HIJ-¡¢o£¤J-¥¦8NOX§
¨©%wª%8«}J-uv¬­8®HI>J-s
t1 ’ (r¯°�q�_��> 2±U )*+),1 ’ (
r>\:²}³´¬µ8 M°�q 3_��>��8
i�1 0!�00Z’4�00Z"0�00��8¶HI·¸>@¹
:}��º»8�¼q�½>¾¿ÀU -.�1 ’ (>

\:²r³´�ÁÂµ8~��°�qÃÄ��U Å
0!�00z{�¬�w ’!�00z{�¬�oÆ8ÇÈ:
²>z{³´¬­U -/�1 ’ (\:²r>³´°
�qÂÉ>XYÀU �ÊZÃÊwË� 3_:�}>
-/�ÌÍ¬µ8°�qÎÏ�Ë>ÃÄ��8���
¶���¾Ì� 3 56Ð78’Ñ� 3_:�r\Ò>z{
VW¾º¬­8Ó¹:}��> -/��+ÔÕwÔ
Ö " 9>�8×�<JL¶ØÙcÚ£¤K?@>Û
Ü6ÝÞ>@vOßà¿á8167Z6Ý.â{¬
�:8q��¬�><ãäU

�å>uvwJLyz{>:VWXY8 ¶æ
çè. :3;éêëì2uí$H£¤J->~PZ~
<¶îPz{�1KÊ ’"�00ÕÖ¶ÃÊ ’!�00ï
"0�00 ����8Ïð����ñÑòóô.:’<;éê
õöuíHIJ-uvw\JLyz{���q�
1�Ê÷0&�00øZKÊ÷’3�00øw«Ë÷""�00ø8��q
�1ùð÷0%�00øwúË÷’!�00øÑûüý.:’1;éêþ
ÿ!£¤J->ghKÊwúËÕÖz{¬�ZÏð
w"«z{¬�Ñæ�#.:’!;éê$%£¤J-VW
XYghKÊw«Ë:iz{�8ùðwúËz{�

0 " 1"2$345*+
=>6?,@ " AB?,CD E9FG6@H BI (>HE9F,6@( (B5@HJ>E KFHJ@KFJ@, I,B5 L9>MFB N>CCF6@ FG( H5FCC JBKG

0#&00

0#!00

0#%00

0#100

0#<00

0#400

0#300

0#"00

0#’00

0#000

u
v

O7 Ð
H8’

&#"’
&#""
&#"4
FN@,F6@

%#’"
%#’3
%#’&
!#"0

""P00"0P00’!P00’1P00’4P00’"P00’0P000!P00
ef:²O9

""P00"0P00’!P00’1P00’4P00’"P00’0P000!P00
ef:²O9

!#"0
FN@,F6@

%#’"
%#’3
%#’&

4<0

400

3<0

300

"<0

"00

’<0

’00

<0

)*
+ )

,
z
{

O5
6 Ð
78

’

!#"0
FN@,F6@

%#’"
%#’3
%#’&

""P00"0P00’!P00’1P00’4P00’"P00’0P000!P00
ef:²O9

!0#00

%0#00

10#00

<0#00

40#00

30#00

-.
z
{

O5
6 Ð
78

’

!#"0
FN@,F6@

%#’"
%#’3
%#’&

""P00"0P00’!P00’1P00’4P00’"P00’0P000!P00
ef:²O9

’0#00

&#00

!#00

%#00

1#00

<#00

4#00

3#00

"#00

-/
z
{

O5
6 Ð
78

’

’11<



!""!! ""

#$%&’()*+,-./01 23456789
:;<=>?&@ABC<’$DEFG>HI/J
EKLMNOPQRSOTUFGVWC<O@AOX
YZ[\]^E_‘> abcUTdRSe&4+
,1 HI/Jfghijfekjlm>no\ #p$$
qr>stfuvwOxyz{|}~>��’�E�
�Bc����e~�,hcU�����>&h�
����>��c������>�u���E��
��&’�������> Hfu��� ¡�h>
���¢�£cU¤xTU�m>��f¥Ec��
��¦~�§HIEm¨©ghiªkj«¬>­®
©Uz{e¯°>± %&’%(²>m¨E��Bc��
��³�&��]^E´µ>§¶u· v¸Zz{
|}j~>¹º23»¼Z�©U�Ez{ek¯½
m>\¾�¿�uÀcUÁKÂÃÄP©1ab>¶u
EcU��j~>¹ºc����Vf¥’kÅ&4
ÆÇ1 \ÀÈ(ÉÊ78¤ËcUÌ�h>�ÍÎÀ
ÏÐFG¤ËRÑBÒÓ1
)*+*+ ÔÕÖRS

×Ø5678EÙÚÛÜBÝÞÛÜ>ß !"E
¾àáâOãäUåæO©U�çÕ{¯�Eh�×

Øèé«9êPÔOë½ÔBìíÔ>îï-iðñ
ñòD1óô ,õö÷ø>ìíEcU��ù�>­Ô
cU�júûÔ~øü ,$->¯ë½Ô~øü ."->
ýcUÔ��ìí#ë½Ô#úûÔ1 Ïþ�ÿVH
IE/JKz!"OêP#�$%’�1 HIE&’
B()*�09+,ÔEd-.N>¾/01!2\
&��34hiEìí¤Ëv5O678KZ9U¯
0Ez{> ab­cUTd�¯úûÔ:~ø;0>
§=u/JB<=>J�0\ë½Ô:?@BAB
��KÁKzECDE>F0CDEGHIOU%Z
³D:�v>abBúûÔ’k>:ÁK¾ÐJ²E
©U�>2bKLÂîïcU��E^M_N1

óô ,õö÷ø>%&’%(B /0O�øÂB��
È(EÕÖRS>PºÕÖQ�³k¯�1 Ïºa9
ìícU�· ¯Rh¡SÂF0>¹³º¾Ðc�
���T�¯�E�©U�z{> ab %&’%(B /0
ÕÖQ�+��§îÈz{ÔEv5Ov¸O»¼Zz
{Z|�’_¯�>ó§ø�Â]^EU��ÕÖ1
)*)*, "ÕÖRS
VW 1X.."�ê��EYZ$%¤Ë"[-

! , "#$%&’()*
2345(6 , ’7389 :;7<46= >? @3=:;7(46@ @>A6=B3: C7=B6C7B6( ?(>A

D;3E7> F388746 7<@ =A788 B>C<

G$*$$

,1*$$

,$*$$

+1*$$

+$*$$

H1*$$

H$*$$

1*$$

$*$$

�
�

IA
, \
@J

.

ìíÔ ë½Ô
èéÔ

êPÔ

,G*,K

+!*HK
+L*GK

+KK*KK

HLK*KK

H+K*KK

"K*KK

GK*KK

K*KK

%&’
/0
/M

1*1K

1*KK

G*1K

G*KK

,*1K

,*KK

+*1K

%&
’ O

/0
�
�

IA
4 \
NJ

.

/M
�
�

IA
4 \
NJ

.

ìíÔ ë½Ô
èéÔ

êPÔ

! G "#$%&+,)*
2345(6 G O><B;89 :;7<46= >? @3=:;7(46@ @>A6=B3:
C7=B6C7B6( ?(>A D;3E7> F388746 7<@ =A788 B>C<

G1*K
GK*K
,1*K
,K*K
+1*K
+K*K
.1*K
.K*K
1*K
K*K

...K!"#L1
]^"_

�
�

IA
, \
@J

.

‘"��EÔRaµ

%&
’ %

(O/
0
�
�

IA
4 \
NJ

.

GKK

,1K

,KK

+1K

+KK

.1K

.KK

1K

K

"*KK

L*KK

G*KK

+*KK

K*KK

J+*KK

JG*KK

/M
�
�

IA
4 \
NJ

.

...K!"#L1
]^"_

%&’ /0 /M

M bZpîcd7ÉÊ:;e=TdcUEUfU�Fg«h.LLL



! !!"! !# $ % & ’ ( ) ) *

+,-./012345 "6 7589:;<1=>,
?3@A1BCD+,?3EFG.@H1IJ>K
,LMNOPQR@ST6 =>NO,USVWX #
>YZ[\]^1 _ !>‘_abc1 UVNOd
$"%& ’$1X (>YZ[\ef1_ )*>UVNOgh
++,! ’$‘_aij6 k8 &l(>,NO@b1US
VNOd $+%! ’$1#m-m.*m.. >,NOno@iM
S1 BCD+,PQ@H1 kUNO,SVWpd
&l(>SVW, &*/qrs touvwxKyzN
Q@{1|MO,}~���,}~��<��,B
��1����>�D+LMO,PQ���tB�
>�,��}~��,|M�Q}~1�����M
O���,]^1��M,���/�s 01203�45�
46�NO,>�}~D+ ¡J¢,B��1 £�
¤¥D+��<¦§,}~¨©s #l->ª«NO
,]^101203�45�46¬F­�®¯°±1 ²³®¯
,´F@µs ¶ &>, 01203¬F� ->·¸[S
¹1&l! >,��Lº»¬F[\¼g²½¾¿ !
>‘_ÀÁ#+,aiW1kÂ��:��ÃMdÄ
I,µNOiLº»¬F,|M�Q@Å���,
_ÆÇÈ�LMÉ_ÊËÌ|1Í¹to�F¯bÎ
ÏÈ»Ð,�Q^Ñ1­¿ÒÓÔF®^ÕÖLM¿
×Ø8,Ù~1ÎÚÈ�LM8,Lº»¬FÛ¡g
i6 (�.7>�,��Lº»¬F� !>�BR¡Ü
Ý¯1£�´F@H1Þ_ ..>�1toß�àá1|
MOâf1 ¿ÒÓÔF®ÇLMãÈÖ¬äÌ|1�
� 01203m45m46 ¬FWå<�Ö@µ´F,®¯æ
ç3® -m..>�,��Lº»¬FJ¢b<ÀÁ#
+K,kè>�6

$ !"

é.ê. 8Këì,LMNO�LM8=�Lº»
¬Fªí+,}~¿ç3®°±Ò�6 NOm01203m
45 � 46¿ . 8KV<�ÅîcW�iï1 ²å¿
*!ð**� .-ð**ñ.!ð**òó/ô‘_ . 88,ab
W�aiW1£=íõ,}~¨©=¡ö-6
é+êö-÷øUD+,ùúmùûm��Ð�Qü

ýBG@µ1��þÿUm!"Um#$U,LMNO
� 46¬FBG@µ1£]^,LMO���Ò%L
º»¬F&O@H,µ|MO�Q1 �� 01203�
45}~´Föµæ
é$êª«>�+,��}~��,|M�Q}~

��M,���/�1Üuv, 9ñ..>�,LMN

OG.J¢101203m45m46 $î��Lº»¢�<¦
§,¬F}~¨©1 k8 -m..>�,¬FJ¢b<
ÀÁ#+K,kè>�æ
é"êuvwxKëì,LM��b’m8(mi

¡)»*i+’R,,-æ ëìLM8,’��t
.’m/01’�23¡)’ $�41561(��
: 61$:

" :6 �/01(d�1 k87)1,8’�
61$:

" :6�’(9¿,a��41æ ®:uvwxK
ëìLM,NO�Lº»¬F}~,-·¸3�Ö
¤;<w=>?@ABCD,È�EFm ÌG¨©
*ëM,jæ

#$%&’

;.<H I,$ALºJK-LM�ñññN½OPQRzm$ST8U
VWX�YZ[;5<,8O\]*= +**!:*$:.+%
>?5@ 4ABC,6DEEFGADB HDBG3DE AB 3F3IE I3JIK AK JLFIEEM A’ND3GIBGñOPQ
RAID AK GSJ HD’’AGGJJ ’J’TJ3 DU 06600= 0SABJKJ 6JIKIBGK UFEE :GA’J
VAHJ HSIA3’IB DU GSJ 0JBG3IE;5<% 0SABI 0DBKG3FHGADB 5JWK= +**!:*$:.+%

;+<^_‘=abc=def%gh$AÈ�ÃMDMi,�*kjk
uv;X<%Mlm[uv= .(((= -é$êð.**:.*9%
0YZ5 YDBC:EAJ= [Z5@ ?B:\AB= OP?5@ XAI:]SF% ZVIEFIGADB DU WIGJ3
LFIEAGM IB8 ABUEFJBHJ U3D’ 8D’JKGAH WIKGJWIGJ3 AB 4IAWIB;X<% !"#"$%&’
() *(+, -./ 0-1"% 2(.#"%3-1+(.= .(((= -é$êð.**:.*9%

;$<^øH=noS=pqÈ=Ð%rs@Nx$AÈ�LMLºÓOu
v;X<%tuµ))*éXv()wê= +**"= "$ð+"(:+9$%
0YZ5 5JBC:WIBC= [Y?5@ OFD:NABC= Y15@ YFI:KSJBC= JG IE% ZKGA"
’IGJK DU SDFKJSDE8 WIKGJWIGJ3 EDI8K U3D’ XAFEDBC ^AVJ3 >IGJ3KSJ8 ;X<,
4(5%.-6 () 7+-8". 9.+3"%#+1:é;-15%-6 *&+".&"ê= +**_= _$ð+_(:+9$,

;_<b�x=yz{=Z|}=Ð,~�Nx$A�Ü�����Lº�
�ñññ:���µ�Bd�;X<,È1��= +**9= &ð.*-:.*!,
@?1 OAIBC:’AB= OQ @JB:UI= OPQ OA:EA= JG IE, PBVJKGACIGADB GSJ 3F3IE GDA"
EJGK IB8 BDB:NDABG KDF3HJ NDEEFGADB HDBG3DE AB 4IASF OI‘J HIGHS’JBGKðI
HIKJ KGF8M U3D’ 2INF 4DWB AB aA\ABC 0AGM;X<, <&(6(=+&-6 <&(.(8:= +**9=
&ð.*-:.*!,

;9< ?P:XIMMDFKA 1 ^, @3JMWIGJ3 3JFKJðGDWI38K KFKGIABITEJ WIGJ3 ’IBICJ"
’JBG;X<, >"#-6+.-1+(.= +**$= .9-ð.!E:E(+,

;-< YI‘IB X= 4SD3:I\JE b= XIB b= JG IE, bDF3HJ KJNI3IGJ8 F3ABJ:BFG3AJBG IB8
SJIVM ’JGIE HDBGJBG= WIGJ3 KIVABC IB8 UIJHIE HDBGI’ABIGADB;X<, 0-1"%
*&+ ?"&’= .((&= $9é(êðE_9:E9+,

;&< [A’’D 1 ^= VIB 8J3 bGJJB 5 6= @Ac]JB Y X, 0D’NI3AKDB DU I’’DBA"
IVDEIGAEA]IGADB 3IGJK AB IECIJ IB8 8FH‘WJJ8 TIKJ8 WIKGJ KGITAEA]IGADB
NDB8KG3JIGABC 8D’JKGAH WIKGJWIGJ3;X<, 0-1"% !"#"-%&’= +**$= $&é.(êð
_9!&: _9(_,

;!<Oe&’m�ç�,M�ÃMÀÁ/0E{é! _wê;d<,��ð8O
&’()<w�= +**+ð+..:+!*,
bGIGJ ZBVA3D’JBGIE 63DGJHGADB ?8’ABAKG3IGADB DU 0SABI, PBKNJHGADB IB8
IBIEMGAHIE INN3DIHS UD3 WIGJ3 IB8 WIKGJ3éeDF3GS Z8AGADBê;d<, fJAcABCð
0SABI ZBVA3DB’JBG bHAJBHJ 63JKK= +77+ð+..:+!7,

;(<���=^��,�@¤���BLM,Mi,-;X<,8�µ))*

.--&



!""!! ""

#$%&’()# $%&’( )*#+)*’!’,’!)-
./012,34( 56789:2;,<1- 01=<:>? @A >34 B4C=;4 :2 D4=E< F:G4E H4<>=IJK-
!"#$%&’ "( )*"%+,*&% -%./0$,.12+3&1#$&’ 45.0%50)( $%%L( )*#+)*L!L,
L!)-

IL%K, -(.//(.01-234567’879:;<=>?@IJK-

ABCD6E6F( +%%"( M*NN,NO-
.P8Q R@2;( S6P8Q S342,T342( S6P8Q 9=:,U4- 7VW4E:X42>=< B>1U?
@2 Y34X:Y=<<? 423=2Y4U WE:X=E? >E4=>X42> @A BX=<< Y:>:4B =2U >@C2B
B4C=;4IJKZ 6*.%& 7#$&’ 8&10$ &%9 :29$";"<0$# +&&"# M*NN[NOZ

I’’KGHI#JKL#M NZ P+\+OP;<234QR56?@IJKZS
T5UV<WXYZ[# +&&M# "#O)*O![*’Z
J]P8 ^=2;[<:2;( 6\/ _=2[31:( R]/ 61:Z ‘>1U? @2 >E4=>X42> @A >@C2
C=B>4C=>4E a? P+\+ WE@Y4BBIJKZ =05*%.>#0, &%9 ?>#.;@0%1 ("$ A%/.$"%!
@0%1&’ B"’’#1."% 6"%1$"’( +&&M( "#O)*O![*’Z

I’+K\ ](^_‘(-ab(cZ9d7e:Qfghij;<kl
23456ml=>?@IJKZST&’’n( +&&*( +*+’’o*’"&N[
’"&*Z
S6\/ J:=2( R] S3:[;=2;( R\8Q b42;[E1:( 4> =<Z H42:>E:A:Y=>:@2 @2 :2#
>4;E=>4U X1<>:B>=;4 a:@A:<X E4=Y>@E A@E 3:;3[2:>E@;42 X12:Y:W=< C=B>4C#
=>4E >E4=>X42>IJKZ C51& 45.0%1.&0 D.$5#@,1&%1.&( +&&*( +*+’’)*’"&N[
’"&*Z

I’)Kpqr(^st(uvw(cZx: ‘9FOP;<234QR56
y=>?@IJKZz{ST?@Y|}( +&&)( ’O+’)*![’’Z
Q7 R:[?:2;( R] Q@2;[T342( _/ R:2[>=2;( 4> =<Z 7VW4E:X42>=< B>1U? @2
>C@[B>=;4 ‘9F WE@Y4BB A@E BX=<< >@C2 U@X4B>:Y B4C=;4 >E4=>X42> IJKZ
E&%,# A%/.$"%@0%1&’ F1#92 &%9 G"%.1"$.%+( +&&)( ’O+’)*![’’Z

I’NK.~�(�i�(� �(cZ�������3�566����
�IJKZ��WX( +&&*( +M�+)*’+"[’))Z
S6P8Q c:=2;[<:2;( J]P8Q _:2;[34( _7 S3@1( 4> =<Z 53=E=Y>4E:B>:Y
=2=<?B:B @A 1Ea=2 B4C=;4 d1=<:>? @A 61=2;V:=@34 =E4= :2 .13=2 IJKZ
G#%.5.;&’ A%+.%00$.%+ =05*%"’"+2( +&&*( +M++)*’+"[’))Z

I’MK.1‘(� E(���(cZ������3�D4�H56l�
����IJKZC ST&’’n( +&&*( +O�Oo¡++NM[++M&Z
S6P8Q H4[;=2;( bP8Q R:( 5678 _@2;[Y31=2( 4> =<Z ‘>1U? @2 U:B#
Y3=E;4 E1<4 =2U Y3=E=Y>4E @A 2:>E@;42 =2U W3@BW3@E1B A@E 3@1B43@<U
C=B>4C=>4E AE@X B1a1Ea >?W:Y=< E4;:@2 :2 H:=2Y3: <=e4 Y=>Y3X42> IJKZ
H"#$%&’ "( C+$"I0%/.$"%@0%1 J5.0%50( +&&*( +O�Oo*++NM[++M&Z

I’OK^¢£(¤¥¦(^&vZ§¨�QR565U��?@IJKZA©v
’ª’n( +&&’( +’�+o*+)[+"Z
R] Q1:[A=2;( f78Q ^=2,W:2;( R] g4,<:2Z ‘>1U? @A >34 W@<<1>:@2 A4=#
>1E4B @A U@X4B>:Y B4C=;4 :2 S31T3@1 Y:>?IJKZ H"#$%&’ "( 60%1$&’ 4"#1*
K"$0,1$2 -%./0$,.12( +&&’( +’�+o*+),+"Z

I’*K.«¬(.­®(¯°±(cZ²³���´µ¶5U·¸¹º»¼
IJKZ²³C ’n( ’!!*( ’)�’o¡)’,)OZ
S6P8Q H=,U:( S6P8Q c:=@,3@2;( ‘678 Q42,V:=2;( 4> =<Z ‘?2>34B:B
:2G4B>:;=>:@2 =WWE=:B=< A@E 2@2 ,W@:2> B@1EY4 W@<<1>:@2 @A B1a1Ea :2
‘3=2;3=:IJKZ L51& M+$.5#’1#$&0 J*&%+*&.( ’!!*( ’)�’o¡)’,)OZ

I’"K�½¾(�¿À(Á­Â(cZÃÄQR566�ÁÅÆÇÈÉÊË
IJKZABSTÌQ( +&&O( !�)o¡M&,MOZ
5678 f:2;,V:( 6/P8Q _1,<:2;( ‘3: c:=@,?=2( 4> =<Z H:BY1BB:2; @2#
BW=Y4,>:X4 U?2=X:Y Y3=2;:2; E1<4 @A Y=XW1B B4C=;4 d1=<:>?IJKZ N*.%&
A%/.$"%@0%1 J&%.1&1."%( +&&O( !�)o¡M&,MOZ

Í £c¡ÎÏÐ���ÑÒD4�H56y6�6Ó����’OO"


