
!"#$!!""#$!"$!#

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

)*+,!*+,"!$&'$%&-&./0&12345&6789:;5<=>?@ABCDEFGH'B34IJ'

()*+,-./012+34%"56!%&789*

:;KL&''M !""%&!#''(.&&%)&&:

)*+,-./ *0 12,*34-56,*-78-9 :;68-;8

-./0123456789:;<=>?@

ABCDE

!"#

!!%

! $%&

%

! !'(

%!;

<!7!"NOP'Q?RSBIT'U=!" VW "'!"""> %7X":;P':'U& X" YZ ";"5"!> ;7 X"#:&

U[\34]&!" VW "'!"""?

F G!^_`aGEb34cd`efghijklmngho[\pqrst5uvw' xyz{!"!%|lmd

`}gG[\stBo~���&>��[&p�&p��&�(�(pG��(���{���'"%%dg����c[\

st��ipqG��&��pq��{���&�q @AB ��`�� ¡¢' ";%d£��o[\�q CDA i EDA

�¤¥¦§�¨©&ª«��¬G®u&d£��o EDA �¤¯°±²¨©&EDA �¤³��´' "'%jklmnG

d`}£G[\stBo~µ¦{�¶·'

HIJ!d£��) [\�q) st> ¸¹kº�¤

KLMNO!F:";7%;! PQRST!1 PUVO!<=>!$!"#?'!""%@"')"&&%)"'

!""#$% &" '%()** "(&+ '),-.) /((0.-%0&1 &1 21%0&304-1% 5167+)* 8$%090%7 -14 :&&% -14 '))4;01.

<(&,%= &" '>(01. ?=)-%

GHBIJ K93430,34

!&%

& @LBD JM93/M+3

%

& GHBIJ A,343/,

%&%

<!7 N9--O4O 9P Q,9-94,8+- RO8239-94/ +3S (34,3OOT,34& E2+3U, RO+82OT V3,WOTX,Y/&Z,3PO3 "'!"""= N2,3+> %7 N9--O4O 9P B4T,8M-$

YMTO& E2+3U, B4T,8M-YMT+- V3,WOTX,Y/&R+,4M ";"5"!= N2,3+> ;7 [2O+Y \OXO+T82 L3XY,YMYO= E2+3U, B8+SO*/ 9P B4T,8M-YMT+- E8,$

O38OX= Z,3PO3 "'!"""= N2,3+?

8@*%(-$%. R2OTO 2+WO ]OO3 ST+*+Y,8 SOWO-9^*O3YX ,3 ,3SMXYT/ +3S Y2O ,38TO+X,34 9P MT]+3 ^9^M-+Y,93 X,38O !$5"X= _2,82 TO-+YOS

_,Y2 Y2O +*9M3Y 9P S,X^9X+- 9P ,3SMXYT,+- +3S S9*OXY,8 _+XYO_+YOT ,38TO+X,34 ,3 Y2O -+XY /O+TX @+3/ P+T*OTX ,3 Y2O XM]MT]+3 +TO+

4OY Y9 ,TT,4+YO Y2O,T -+3S _,Y2 XM82 S,X^9X,34 _+XYO_+YOT7 @+3/ OU^OT,O38OX 2+WO X29_3 Y2+Y Y2O XO_+4O ,TT,4+Y,93 8+3 ,38TO+XO

9T4+3,8 *+YYOT 893YO3Y ,3 X9,-= +3S ,X +3 ,*^9TY+3Y *OY29S Y9 +--OW,+YO _+YOT SOP,8,Y7 H9_OWOT= ,Y *+/ +-X9 8+MXO X9*O 3O4+Y,WO OP$

PO8YX +X SO8TO+X,34 O31/*O +8Y,W,Y/ 9P X9,-= +88M*M-+Y,34 2O+W/ *OY+-X ,3 X9,- +3S 8T9^X= -9_OT,34 ^99TOT 0M+-,Y/ 9P +4T,8M-YMT+-

^T9SM8YX= +3S TOSM8,34 8TMSO ^T9YO,3 +3S +*,39 +8,SX 9P Y2O 8T9^ XOOSX7 R2,X ^+^OT SO+-X _,Y2 Y2O OPPO8YX 9P XYTOXX 9P XO_+4O ,TT,$

4+Y,93 93 X^T,34 _2O+Y T99Y +3Y,9U,S+3Y O31/*OX +8Y,W,Y/ +3S XOOS-,34 4T9_Y2 M3SOT MY,-,1,34 + _+YOT 8M-Y,W+Y,93 OU^OT,*O3Y7 R2O

TOXM-Y X29_OS Y2+Y. <!` 89*^+T,34 _,Y2 Y2O 893YT9- 4T9M^= Y2O X^T,34 _2O+Y XOOS-,34 M3SOT XO_+4O ,TT,4+Y,93 2+X X*+-- 2O,42Y +3S

X29TY T99Y -O34Y27 B3S 3M*]OTX 9P T99Y= PTOX2 +3S ST/ _O,42Y 9P XYO*= -O+P +3S T99Y SO8TO+XOS ST+XY,8+--/> <%` E^OOS,34 M^ Y2O SO$

8-,3+Y,93 9P 4TOO3 -O+WOX +3S T99Y 9P X^T,34 _2O+Y= TOSM8,34 Y2O T99Y W,49T +3S X,43,P,8+3Y-/ ,38TO+X,34 Y2O @AB 893YO3Y ,3 T99Y

2+WO ]OO3 ^T9WOS TO-+Y,34 _,Y2 Y2O XYTOXX 9P XO_+4O ,TT,4+Y,93 +Y Y2O X+*O Y,*O> <;` EO_+4O ,TT,4+Y,93 XYTOXX +-X9 XY,*M-+YOS CDA

+3S EDA +8Y,W,Y,OX= ]MY _,Y2 Y2O OUYO3SOS XYTOXX= Y2O +8Y,W,Y,OX 9P EDA YMT3OS Y9 ]O TOXYT+,3OS= /OY SO8TO+XOS ST+*+Y,8+--/> <'` R2O

X^T,34 _2O+Y XOOS-,34 M3SOT S,X^9XOS XO_+4O ,TT,4+Y,93 _+X 39Y X,43,P,8+3Y-/ S,PPOTO3Y PT9* Y2O 893YT9- 4T9M^7

A)7,&(4*. XO_+4O ,TT,4+Y,93 XYTOXX> _2O+Y T99YX> XOOS-,34 4T9_Y2> +3Y,9U,S+3Y O31/*OX +8Y,W,Y/



! !""! !#

$ % & ' ( ) ) *

+,-./-.0123456789:;<

=! >2934?@ABCDEFEG9HIJK

L" MNOPQR!>2ST:UV5DSTW69

234! XYD-.Z201$%[295678!

\$%]^V5DMN9_`ab"##$#% Jcde

Nfg&!hijklm<nopqbrN" s>2S

TtkuvwcWxy9pzabhBCno#{a

|K}~����!$^��b��#{a]���

�������:���"�pH3�*�!��!�

�>2ST���� '()*+#),

*

-.

/0)1

!i��� M

9¡¢"£¤¥��¦§-./-.01¨©ª9«

¬{a!¥>2ST9©ª®¯°!w±!OP>2

ST£¤]���9²³!´µ�¶·J¸[>

234¹pKª9º»¼½

0/231

"¾¿ÀÁ[2Â9§

Ã!OPD>2JÄÅ�9>2£¤ÆÇÈÉÊ]

���9²³!l#\$%]^|>29¸[V5Å

ËÌ�"

) !"#$%

)() &'("#)*

2Â¿ÀÍÎÏ$%M)$)ÐÑnÒÓ{a

]ÔOPWÕÖ×ØÙ" 5¿£¤�Ú\<Û ) Ü

$<ÝMÛ¤�Ú!Þ '�¿Ú!Í¾0Qß�à%"2

ÂáâÁ[ ', 4.#!, 4. �§ãäåæç�è!éè

ê2 * 5" ¿ÀW[>2\ÎÏ$%M)ë)ºÀì

]íWî9>2! ÄÅ��>29Å?ïbðQ )"

ñòóô ' õÄÅ6 ö "7%6)8/9:;<=;>? _`÷<

)8/ øF2&! >2 $@

)

6)8/9:;<=;>? _`÷< )8/ >

2%!ÄÅ�>2$@

/

6)8/9:;<=;>? _`÷< )8/ ù>

ÄÅ�9>2%"úûüý#þÿ9£¤Ú!!Þ ,()A

"#$% ), .B>!&'!2()*+, /! - �!þÿ

0-.Í/p019Â`2|! ò´ /3 $%/ &3ö

Â`4|Â`!é5[&'!26S!3 ? �ú7]�

¢°899:ÉÊ!;<2Â=|Â`!é= /, >!

?@AB!éCDE )F_`÷!éÄÅKG ' F!Â

` ), ?J /, ?@HûI°F!JKLMHNO�"

)(/ +&,-#$%

£¤Æ�9P?&2=QRÃ

0*1

"

CDE rN9P?&STUVWX"'()&Ã

0F1

"

$GD íï9P?&YZ[\Ã

0+1

" (

HGD íï9P?&]^_`"*('&Ã

0+1

"

?)6aN 7GD P?&KbXca?Ã

0I1

"

dea HHP?&f0g-hKÃ

0I1

"

ij @$ P?&klVmÃ

0I1

"

nÔ]#op'!#q'!ÈKrXÆ'!rN

P?&stP?§Ã

0I1

"

J9&XuvÃ

0I1

"

)(' &'./01

[ D$H w�LMxyØÙzvLM*ØÙ{G

|}GKV~!��[�þ�%���}Q�"

2 ) 3&4561789

@;K=L ) $-MNB4;= ;>? 4-L.B4;= JO:JLOPBLN :Q P-L NLR;<L B> P-L LSJLOB.L>P

/ :;#<=

/() 4>?@ABCDEFG6HI

�Q / kl��!Þ>2ÄÅ�!£¤ÉÊÍ>

Ò#Æ�#Æw#0�ì0ó�L9�Kì-K�O

�!þQß�°89t�!�öTÄÅ�9>2T>

2" ÞzvLMJGKV~�QR!ÄÅ�9>2ì

öÄÅ�����}�!s��ì>2ÄÅ�þ�

��}�!�R¸[>2��ST£¤!�ºvc

]�^]R�9:¸²³!h¸[ÄÅ�9>2ST

£¤�:v�]��9��"

LMQ / |9w�jkl��!>S�£¤Æ

Ç9²³M´0��" ÍÂ`�! ), ?@!>2ÄÅ

9£¤ÉÊ>ÒVöó�D )!(+)A! sÆ��ó

�D 3'(!3A" ÍÂ`�! /, ? @! >2ÄÅ9£¤

ÉÊ0�-KVöó�D /*(+A !sÆK�ó�D

*!A"  c¥Â`� /, ? �! ]�Í>2_`÷|

9£¤�¡¢u�X!ó�¡£µ¤Ñ?!��9¡

£¡¥t¦§µ¤�ß¨©�Ñß®" ª@!�L«

]Æµ¤¬#��!ÆÇ9L®wR�¯°!Æ¥�

Ñ!�LÆ¥�±!²Æw~öó� !,(*A!£¤]

�R���³�"

/(/ 4>?@ABCDEJKLMNHI

{aÆÇ´µ¶u9�·¥>2¸z{a9�

COD SS TP NH -N Ca +Mg  Cl  HCO  
�� 

/mg�L  /mg�L  /mg�L  /mg�L  /mmol�L  /mg�L  /mmol�L  
pH 

����� 413 132 6.71 64 3.91 0.181 11.72 7.91 

��	�� 69 28 0.68 12 3.15 0.148 6.74 7.52 
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/d 
�� 

/cm /mg /mg (piece) /cm /cm /mg /mg 

10 ���T � 18.4±1.9A 246±67B 29±5.5B 5.2±0.8B 4.58±0.75B 9.5±1.4B 96±22B 13±2A 

10 ������T � 21.8±1.7A 472±37A 57±8.5A 8.2±0.8A 10.1±1.04A 14.8±0.6A 175±32A 20±4A 

10 �� CK 21.6±1.1A 469±55A 50±90A 8.4±0.9A 9.84±1.45A 14.9±0.9A 170±16A 19±3A 

20 ���T � 26.5±0.8B 473±42B 131±9.0B 7.6±1.1B 6.32±0.55B 16.0±2.5B 166±24B 19±3B 

20 ������T � 31.4±1.6A 739±55A 160±9.9A 12.4±1.8A 9.30±0.93A 27.6±5.3A 426±46A 42±4A 

20 �� CK 32.2±1.3A 842±57A 179±4.1A 12.8±0.8A 10.2±1.06A 31.4±2.6A 461±46A 49±5A 
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/d /�gTTCg  FWh  /�gTTCplant  FWh  /�molg FW 

���T � 10 141.26�8.91A 13.37�2.40A 58.5�2.64A 

������T � 10 96.10�6.18B 16.74�2.74A 41.6�2.50B 

���CK� 10 91.70�8.12B 15.48�0.60A 40.8�2.00B 

���T � 20 58.30�4.10B 9.59�0.73C 98.7�1.90A 

������T � 20 64.72�6.66AB 27.33�1.22B 55.2�1.53B 

���CK� 20 68.72�2.90A 31.60�1.90A 53.2�2.24B 
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