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í /'0�é21 ë4353¶ì�ë$è+ë$Û�áWé21 Þ6ß�é^èC3 ã�7�å
�ôï¹ð 8�ÿ���ü ÷��`õ`û�� ú ÷WÿËïcïcï�ïcï«ï�ïcïcïcï�ïcï«ï�ïcïcï�ïcïcï«ï�ïcïcï�ïcïcï«ï�ï���%Zî
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B�B�B�B�B�B�BB�B�B�B�B�B�BB�B�B�B�B�B�BB�B�B�B�B�B�BB�B�B�B�B�B�BB�B�B�B�B�B�B
C�C�C�C�C�CC�C�C�C�C�CC�C�C�C�C�CC�C�C�C�C�CC�C�C�C�C�CC�C�C�C�C�C

D�D�D�D�D�D�D�D�D�DD�D�D�D�D�D�D�D�D�DD�D�D�D�D�D�D�D�D�DE�E�E�E�E�E�E�E�EE�E�E�E�E�E�E�E�EE�E�E�E�E�E�E�E�E F�F�F�F�F�F�F�F�FG�G�G�G�G�G�G�G�G

H�H�H�H�H�HH�H�H�H�H�HH�H�H�H�H�HH�H�H�H�H�HH�H�H�H�H�HH�H�H�H�H�H
I�I�I�I�I�II�I�I�I�I�II�I�I�I�I�II�I�I�I�I�II�I�I�I�I�II�I�I�I�I�I

1−Filling 2− Reaction 3−Settling

4−Sludge removal 5−Emptying 6−Back to step 1 ...
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�L��� ���o�������m�����'���+�o���
���P���"�`�5 �¡"¢#£�¤¦¥" 2�~�`§(��£5¨��ª©o¢#£/ 2�P�`§�¢« ��5¬/~�"£/ ��`¥"¥+¢«¥��ª§®�5 ��"£�¥" �£5o¢, �¯P�`¥" ��2¢«~¡"¢#£�¤°£5¨
¡"�P�±¥3��¡�£5¨²©o¢#£�¬#£5³�¢, ��5¬´�5¤~¯µ 2�P�`§�¢« ��5¬´�"�`�5 �¡"¢#£�¤o¥�¶��~¢«  �·�"��~�"�`¥"�`¤¸¡"¥�¡"�~�±§®�5¢«¤µ§®�5¥"¥
¡3�2�5¤~¥3¨¹����¶�¢«¡"�~¢«¤(¡"�P�º¨���� §(�`¤¸¡3���V»+¼½¨�£5�2§��5¬«¢«¥"§¾ �¬«£�¥3�º¡3£¿¡"�~¢«¥�À~¥3�`¯Á¢«¤® 2�~�`§®¢«¥3¡3�"Â®¢,¥
�5¯P£5~¡3�`¯·ÃÅÄ'Æ*»²¼Ç¥3��¡È£5¨~¥2ÀP©o¥3¡3�2�7¡3�`¥�ÉXÊ~�7�"��¡3�2�5¤~¥"¨�£5�2§®�`¯�¢«¤�¡3£ºo�"£�¯oÀ~ �¡"¥�ËÈÊP¨�£�¬,¬#£V¶�¢,¤P³
Ì°�£�¥"¥"¢#©o¢,¬«¢#¡"¢#�`¥�Í

Î ���P�Ï�"�`�5 �¡"¢#£�¤Ð¢«¥Ñ�¦oÀP�"�Ï 2�P�`§®¢, ��5¬��"�`�5 �¡"¢«£�¤´Ò´�5¤~¯
¤~£¦©o¢«£�§®�5¥"¥Ñ¢«¥º¢,¤¸Ó5£�¬#Ó5�`¯v»
���P�ª�2�`�5 �¡"¢#£�¤Ô¢«¥f¡"�~�`¤Õ�® �¬«�5¥"¥2¢« ��5¬v 2�~�`§®¢« ��5¬´�"�`�5 �¡"¢«£�¤´Í

ÉÈÖÏ×ØÉ�Ù�×ÛÚ#Ú#Úr×ØÉ/ÜÞÝàß Ë�ÖÏ×áÚ#Ú#Ú²×âËÈã
Î ���P�°�"�`�5 �¡"¢«£�¤ä¢«¥r ��7¡"�5¬#Â/¥3�`¯å©�Â
�·©o¢#£�§��5¥"¥Ñæç»°���P�°©o¢#£�§®�5¥2¥Ñ�5 �¡"¥±£�¤~¬#Â
�5¥

�µ ��7¡"�5¬#Â/¥3�����5¤~¯Ð¡"�~�Ï�2�`�5 �¡"¢#£�¤ä¢«¥r¤P£5¡±�5¥"¥"£� �¢«�7¡3�`¯ä¶�¢#¡"��¡"�P�°³5�"£V¶�¡"�å£5¨�¡"�~�
§®¢« ��2£�£5�"³��5¤o¢«¥"§®¥�Í

ÉÈÖÏ×ØÉ�Ù�×ÛÚ#Ú#Úr×ØÉ/Ü èÝàß Ë�ÖÏ×áÚ#Ú#Ú²×âËÈã
Î ���P�r�"�`�5 �¡"¢«£�¤Õ¢«¥f�5¥"¥3£/ �¢«�7¡3�`¯µ¶�¢«¡"�¦³5�2£V¶�¡"�µ£5¨È¡"�P�±§®¢« ��2£�£5�"³��5¤o¢«¥"§®¥�»L���P���2��é

¨¹£5�"�±¡"�P�ª©o¢«£�§®�5¥"¥�¢«¥��5¬,¥3£��°~�"£/¯~À~ �¡f£5¨L¡"�P�±�2�`�5 �¡"¢#£�¤´»
É²Ö�×êÉ�Ù�×ÛÚ#Ú#ÚÑ×ØÉPÜ èÝàß Ë�ÖÏ×áÚ#Ú#Ú²×ëË²ã®×ìæ

���P�°�"�`�5 �¡"¢#£�¤å¥2 2�P�`§(�®¢,¥Ñ�µ �£�¤o �¢«¥3�°¶��VÂÐ¡3£Õ¥"À~§®§®�7� ¢«¥3�¿�7¡ª¡"�~�°§��5 ��"£�¥" �£5o¢« 
¬#��Ó5�`¬à�Ï¥3��¡f£5¨´�"�`�5 �¡"¢#£�¤o¥�¡"�o�7¡f�7�2�Ñ�5¥"¥2À~§(�`¯¦¡3£Ï¯P��¡3��� §®¢«¤P�º¡"�P�ºo�"£� ��`¥2¥�¯PÂ/¤~�5§®¢, �¥�»
���P�Á�"�`�5 �¡"¢#£�¤í¥" 2�~�`§(�µ¢«¥Ï¡"�P���"��¨¹£5�"�¦©à�5¥3�`¯î£�¤Z¡"�~�·�5¥2¥"À~§(~¡"¢«£�¤~¥��2�`¬«�7¡3�`¯î¡3£�¡"�~�
�`Ó7�5¢«¬«�7©o¬#�ªà�P�`¤P£�§(�`¤P£�¬«£5³�¢« ��5¬�ï�¤~£V¶�¬#�`¯~³5�ª£5¨²¡"�~�±~�"£/ ��`¥"¥�»

ð ¤
³5�`¤P���2�5¬L£�¤o¬#Âµ¡"�P�°§®�5¢«¤� �£�§(�£�¤P�`¤¸¡"¥r£5¨����"�`�5 �¡"¢«£�¤å�7�"�¿�2��~�"�`¥3�`¤�¡3�`¯´» ð ¤Pé
¯P���`¯´ÒP¢#¡�¶�£�À~¬,¯�©���Ó5���2Â¦¯~¢#ñ¦ �À~¬#¡�¡3£°~�2�`¥3�`¤¸¡f�Ï�"�`�5¬X�"�`�5 �¡"¢#£�¤·¨¹£5�f¡"�P�º³5�2£V¶�¡"�·£5¨��
§®¢« ��"£7é*£5�"³��5¤o¢«¥"§ò¥"¢«¤~ ��°�Á³5�"�`�7¡±¯P�`�5¬L£5¨� �£�§(�£�¤P�`¤¸¡"¥ª�7�2�°¤~�` ��`¥"¥"�7�"ÂôówõP�5Ò�ö�©vÒ´õ�Ò
»#»#»ø÷ »

ð ¤ù¡"�P��¥3�`ú�À~�`¬]Ò�¶��Ô¶�¢«¬,¬�¯P��¡"�5¢«¬º¡"�P�Ô�2�`�5 �¡"¢#£�¤½¥" 2�P�`§®��©�Âû�5¯~¯~¢,¤P³ä¡"�P��Â�¢«�`¬«¯
 �£���ñ� �¢«�`¤¸¡"¥¿�5¥"¥3£/ �¢«�7¡3�`¯ä¶�¢«¡"�Ð¡"�P�� �£�¤~¥"Ào§(~¡"¢#£�¤ûó]ü Ê ÷º£5�¿¡"�P�®~�2£�¯~Ào �¡"¢#£�¤ôó]ü�ýÊ ÷Ñ£5¨
�`�5 2�Ô �£���ñ� �¢#�`¤�¡�»�þÔ£5�"��£!Ó5���`Òà¶��±¶�¢,¬«¬à�5¬,¥3£�¢«¤~¯o¢« ��7¡3�r¡"�P�±�2�7¡3�±£5¨²¡"�P�±�2�`�5 �¡"¢#£�¤�ÿ�Í

üPÖ ÉÈÖÏ×âü�ÙVÉ´Ù(× Ú#Ú#Úr×âüVÜ¸É/Ü �Ýoß ü ý Ö Ë�ÖÏ×òÚ#Ú#ÚL×âü ýã ËÈã®×ìæ
���P�� �£�¤~¥2À~§(~¡"¢#£�¤Õ�2�7¡3��£5¨�ÉXÊ�¢«¥�¡"��Ào¥ºü5Ê*ÿ�Òà¡"�~�±~�"£/¯~À~ �¡"¢#£�¤Õ�2�7¡3�¿ËÈÊ+¢«¥�¡"��À~¥Ñü�ýÊ ÿ+»
� Âµ �£�¤�Ó5�`¤¸¡"¢«£�¤�ÿî �£5�"�"�`¥"X£�¤o¯~¥f¡3£®¡"�P�±o�"£�¯oÀ~ �¡"¢#£�¤Á�2�7¡3�±£5¨L¡"�P�ª©o¢«£�§®�5¥"¥�»

ð ¤î¡"�P�µ¥3�`ú�ÀP�`¬f¶��·¶�¢«¬«¬��5¥"¥"À~§(�·¡"�~�7¡(¡"�~�Á�2�`�5 �¡"¢#£�¤ô¥" 2�~�`§(�Õ¢«¥° �£�§(�£�¥3�`¯í£5¨
�Ô¥3��¡¿£5¨�üÐ©o¢#£�¬#£5³�¢, ��5¬+£5�¿  �P�`§®¢« ��5¬��"�`�5 �¡"¢#£�¤o¥�»��å�¦¶�¢,¬«¬� �£�¤~¥"¢«¯~���"�`¯��ûÓ7�7�2¢«�7©o¬«�`¥
ów 2�P�`§®¢, ��5¬� �£�¤~ ��`¤�¡3�2�7¡"¢#£�¤~¥`Ò~©o¢#£�§®�5¥2¥�Ò#»#»#»ø÷ »
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XZY\[^]�Y\_C`a]b[c_edBf�Y\[hgjiWkOlR[�m	_edOm�[one]bf�`�_CgGpqf._rlQ[^f�n1se[ogt`agSf._rne]�]b_CiGgjfKnegGuvf�YG[
]-Y\_C`a]b[w_edxf�Y\[yp.f�n1f.[wz!n1m-`'n1lW{�[op�`'p�]�n1|W`�f�ne{}d~_em�f�Y\[yk"_*u\[o{a{a`'g\�y|Wi\m�|R_Cp.[e����f���`'{a{HlR[
�CiG`au\[ou�lj��f�YG[9n�z!ne`a{'n1lW{�[	s*g\_���{�[ou\�e[9_CgEf�Y\[qm-[one]bf�`�_Cgrp�]-Y\[ok�[q_CgEf�Y\[9lWnep�`ap�_ed
f�Y\["noz1ne`a{an1lW{�[yuGn1f�nKp.[�f��y��d6f.[oghf�YG[y]b_Ck�|W{�[b�\`�fT�^_ed%f�Y\["k"_*u\[o{�`ap�f._j_�YG`a�CY���`af�Y
m�[op.|R[o]bf"f._�f�Y\[�nek"_CiWgSf"_ed�uGn1f�n�f�YGn1fqn1m�[�noz1ne`a{an1lW{a[9f._�f.[op.f	negGurz1ne{a`auGn1f.[Kf�YG[
k"_�uG[o{��5�+f�k�iWp.f%lR[�]-Y\_Cp.[og9��`af�Y	|Wn1m�p�`ak"_Cgj�e�jse[�[�|�`ag\��`'gqk�`'gGu�f�Y\[�_el*�.[o]bf�`�ze[op�_ed
f�Y\[Ok"_*u\[o{��

XZY\[9]-Y\_C`a]b[9_edZf�Y\[qm�[one]bf�`�_CgGpynegGu?_ed�f�Y\[9z!n1m�`an1lW{�[opO��`a{a{xk�ne`'gG{���u\[�f.[�m-k�`'g\[
f�Y\[�k"_�uG[o{Qp�f.m-iG]bf�i\m�[e�\`�f�kwiGp.f�lR[�]b_CgWp�`au\[�m�[ou9��`af�Y9]�n1m-[e�&��[���`a{a{�p.[�[B`ag�p.[o]bf�`�_Cg
�"Y\_���f._�z!ne{'`auGn1f.[�f�YG`ap�m-[one]bf�`�_Cg�p�]�Y\[ok"[e�

��[BlGm-`a[��G��|Gm�[op�[ogSfZ`ag���|G|R[ogGuG`��	��ny|Gm�_*]b[ouGi\m-[�f._�uG[�f.[�m-k�`ag\[�f�Y\[Bg�iGk�lR[�m
_ed�m-[one]bf�`�_CgGp�f�YGn1fOkwiGp.fBlR[�f�n1se[ogE`agjf._�ne]�]b_CiGgjf���`af�Yhm�[op.|R[o]bfBf._�f�YG[qnoz1ne`a{an1l�{�[
uGn1f�n*�

��g�f�Y\[Bp.[o��i\[o{��\��[B��`a{a{Rnep�p-iGk"[�f�YGn1fZf�YG[�m�[one]bf�`�_Cg�p-]-Y\[ok"[e 
¡ m�[�|Gm-[op.[ogSf�p�f�Y\[�k�ne`agqk�nep�p�negGuq�G_��tm�[�|�n1m�f�`�f�`�_Cg	lQ[�f+��[�[og�f�YG[�p.[�f�_edNm�[one],¢
f�`�_CgGpZf�YGn1f�`agjf.[�m�ze[og\[O`'g�f�Y\[�|Gm�_*]b[op�p��

¡ `apZn"p�[�fZ_ed5m�[one]bf�`�_CgGp���Y\_Cp.[B�*`�[o{au�]b_�[�£	]�`�[ogjf�p�n1m�[O]b_CgWp.f�negSf��

354a¤ ¥�¦xFH§©¨�VT>©ª
��[q��`'{a{&]b_CgGp�`'u\[�m�Y\[�m-[	f�Y\[9[b�*nek�|W{�[	_edZnegWn1[�m�_elW`a]quG`��e[op.f�`�_CgN��XZYG`apB|Gm�_*]b[op�p�`'p
iGp.[ouqf._wm-[ok"_�ze[Bnw|R_C{a{ai\f�`'g\�Bp�i\lWp�f.m-n1f.[y«$¬�,®xd~m�_Ck¯��nep�f.[���n1f.[�mZf�YWneg\s�p�f._"negGn1[�m.¢
_elW`a]�lWne]bf.[�m�`an*����g�d~ne]bf��Qf�YG`ap�`ap�n	ze[�m���]b_Ck"|W{a[b��|Wm�_�]b[op-pZ��YG`']-Y�`'gSze_C{�ze[op�p.[�ze[�m-ne{
uG`�°R[�m�[ogSf�lWne]bf.[�m-`ane{�|R_e|WiG{an1f�`a_CgGp	±³²�´$����d�f�Y\[�k"_*u\[o{a{a`agG�K_el*��[o]bf�`aze[9`apOf._c]b_Cgjf.m�_C{
f�YG`ap�`'gSf.m-`']�n1f.[B[o]b_Cp.�*p.f.[okµ`ag�_em-uG[�m�f._q`'k"|Gm�_�ze[Of�Y\[�|Q_C{'{ai\f�`�_Cg9m�[ok"_�z!ne{$��f�Y\[og���[
g\[�[ou�n"m-n1f�YG[�m�p�`ak�|W{�[�k"_�uG[o{��&XZYG`ap�`'p���Yj�e�Gf._	{a`ak	`�f�f�YG[Ok"_*u\[o{H]b_Ck"|W{�[b�\`�f+�e�G��[
]b_CgGp�`au\[�m�_CgG{��yfT��_"k�ne`ag	lWne]bf.[�m-`ane{W|Q_e|�iG{an1f�`�_CgGpo�<��[�nep�p�iGk�[�f�Y\[�m�[�d~_em�[�f�YGn1f�f�YG[
u\��gWnek�`a]�p�]�neg�lR[�u\[op�]bm�`�lR[ou�lj�9fT��_qk�ne`'gKp.f.[�|Wp� 

¡ ��g�ne]�`au\_e�e[ogG[op�`apOp�f.[�|©«~��`�f�Y�nKm-n1f.[	¶C�«�·¸®.®�`ag���YG`a]-Y�f�Y\[	p�i\l�p.f.m-n1f.[9¬}O`'p
u\[��em-neuG[ou�l���ne]�`'u\_e�e[ogG`a]�l�ne]bf.[�m-`an�«~¹  ®�negWu�`ap�f.m-negWp.d6_em�k"[ou�`agjf._�ze_C{an1f�`a{a[
dºn1f.fT��ne]�`auGp�«~»�¼*��®�«$¬R½�®�negGu�¾���½! 
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Ör×ÙØ"Ú�Û�ÜGÝeÞGßeàeÚoÞ\Úoá�âaá�á.Û.Ú�ãKä~å�â�Û�ÜOÝ�æ-Ý1Û.Ú%ç�èCä�é¸ê.ê�ëeå�Ü\Ú�æ�Ú&Û�ÜGÚ%ìeßCíaÝ1Û�âaíaÚ&î~Ý1Û.Û+ïOÝeð�âañGá
Ý1æ�ÚOñGÚ�àeæ-Ýeñ\Úoñ�âaÞjÛ.ßqò�ó�ôBÝeÞGñ^òZõ è�ö ï�Ø"Ú�Û�ÜGÝeÞ\ßeàeÚoÞGâ'ð ö ÝeðbÛ.Ú�æ-âaÝ^ä~÷ è ê�ø

ùCú<û è�ü�ý�þ6ÿ ���� ÷ è���� ù	��
� è�� ù���
�� ô ä Í ê
� Ü\Ú�ðbßCÞGá.Û�ÝeÞjÛ�á ù�� � ù è � ù ô ë&æ�Úoá�ãQÚoðbÛ�âaìeÚoí�ï�æ�Ú�ãGæ�Úoá�ÚoÞSÛyÛ�Ü\Ú�á.Û.ßCâað�ÜGâ�ßCØ"Ú�Û.æ-â'ðqðbß�Ú�î��� ð�â�ÚoÞjÛ�áBÝeá�á.ß*ð�âaÝ1Û.Úoñ�å�âaÛ�Ü�á�� ö á.Û.æ�Ý1Û.Ú û�� ðbßCÞGá��GØ"ãWÛ�â�ßCÞHëHãGæ�ß*ñ��GðbÛ�âaßCÞhßeî�� �*× ÝeÞGñ
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