
C
otton/polyester knitted fabrics as a major production of textile industry was

treated with titanium dioxide nanosized particles. The treated fabric with

nanosized TiO2 became whiter with a good self-cleaning property. Also the

discoloration of Reactive Black 5 dye was studied and reported. The stabilization of

TiO2 on cotton/polyester knitted fabrics by citric acid (CA) with sodium hypophos-

phate (SHP) as a catalyst was also investigated. These samples showed a good self-

cleaning property through discoloration of C.I. Direct Red 80. In addition, using CA

in the presence of SHP, helped to stabilize the TiO2 nanosized particles on the fabric

surface even after 10 washing cycles. The images of scanning electron microscopy

and X-Ray mapping, EDX analyses confirmed the presence of TiO2 nanoparticles on

the fabric surfaces even after 10 washing cycles. 
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›Ž̄ ¬° Æõë ìõž

mn|006
01D 5D 0D º†̈À ¶×ý~ÿ )regreB(

ðíõðú
DS ìý†ðãýò DS ìý†ðãýò DS ìý†ðãýò DS ìý†ðãýò

364/0

114/0

424/0

111/0

70/0

50/0

330/0

751/0

890/0

980/0

2/0

4/0

5/0

9/0

8/0

0/1

2/1

0/1

2/1

1/1

32/4

10/7

21/7

91/82

72/33

33/03

29/53

10/73

01/63

01/04

3/0

6/0

5/0

7/0

1/1

0/1

2/1

0/1

9/0

9/0

48/3

10/21

0/01

51/43

54/24

98/04

47/83

54/14

37/24

64/14

2/0

5/0

4/0

0/1

1/1

9/0

8/0

9/0

8/0

0/1

58/4

65/11

97/11

15/24

06/14

28/73

45/73

72/93

36/93

98/64

32/0

03/0

22/0

12/0

42/0

02/0

32/0

12/0

02/0

22/0

43/28

68/08

10/97

33/88

67/78

12/88

84/98

05/88

01/78

79/58

º†ø~

1

2|

3|

4|

5|

6|

7|

8|

9
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OOiiTT°ôÿ �†°Ÿú ¤éÛõÿ �ñŒú - �éþ|…¶}± ‹† …¶}×†¬û …² ¶ý}±üà …¶ý~ ‹ú ... ¶í†ðú ø†ºíþ|Þý†€ ìœý~ ìñ}Ë±

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·• ô  Ÿù†°ï€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 0931 

â³…°½ º~û …¶•€ AC| ô PHS| ìõ›� ²°¬ÿ ðíõðú ìþ|ºõð~. ²°¬ÿ

ð†ºþ …² AC| ô PHS| ‹ú ¬èýê …üœ†¬ �éþ|Þ±‹õÞ·ýéýà …¶ý~ø†ÿ ¶ý±ð»~û

°ôÿ ðíõðú …¶• ]92[. Þ†ø¼ ¶×ý~ÿ ¬° ðíõðú|ø†ÿ ¤†ôÿ ð†ðõ®°…–

2OiT ‹ú øí±…û AC| ô PHS| ð·Œ• ‹ú ðíõðú ̈†ï ¬ü~û ðíþ|ºõ¬.

øí†ó|Æõ° Þú ¬° ºßê1 ì»†ø~û ìþ|ºõ¬€ �̧ …² �±{õ¬øþ VU| ¬° …÷±

ÖÏ†èý• ðõ°Þ†{†èý³ôÿ ð†ðõ®°…– 2OiT| ¬° èßú °ðãþ Þî °ðãþ …üœ†¬ º~û

ô ̈†¾ý• ̈õ¬�†á|Þññ~âþ ¬° ðíõðú ‹ú ô›õ¬ „ì~û …¶•. |ô…Þñ¼|ø†ÿ

…ðœ†ï º~û �̧ …² �±{õ¬øþ VU| Þú ìõ›� {©±ü� ô ‹þ|°ðä º~ó

°ðä|²… º~û|…ð~€ º†ìê ô…Þñ¼|ø†ÿ )1( {† )8 ( ø·}ñ~ ]33€23[:

)|1(                                 )+BVh + -BCe(2OiT )VU(vh + 2OiT

ô…Þñ¼ )1(€ {ùýý� ð†ðõ®°…– 2OiT| °… ¬° …÷± {†‹¼ �±{õÖ±…‹ñ×¼ ð»†ó

ìþ|¬ø~. ‹±…ÿ …üò Þú ÖÏ†èý• ðõ°Þ†{†èý³ôÿ …ðœ†ï ºõ¬€ ðýíú|°¶†ð† ðý†² ‹ú

›Ž̄ …ð±ÿ́ ‹±…‹± ü† ‹ý»}± …² …ð±ÿ́ …̈}çÙ …ð±ÿ́ ¬ô {±…² ¬…°¬ Þú ¶Œ�

…ð}Û†ë …èß}±ôó …² {±…² Ê±Öý• ‹ú {±…² °¶†ð† º~û ô üà ¤×±û )-BCe( |‹ú

›† ìþ|â̄…°¬. ‹† ›†‹ú|›†üþ …èß}±ôó|ø†€ …èß}±ôó ‹†° ìñ×þ)+BVh( ô

¤×±û ‹† ‹†° ì˜Œ• {õèý~ ìþ|ºõ¬ ]8[. |ìÇ†‹Ü ô…Þñ¼|ø†ÿ )2( ô )3(

¤×±û|ø†ÿ {õèý~ º~û Æþ ô…Þñ¼ …Þ·†ü¼€ ‹† „Ž ô HOô…Þñ¼ ¬…¬û ô

°…¬üß†ë|ø†ÿ ÖÏ†èþ ðËý± +H|€ HO| ô  -2O| {õèý~ ìþ|Þññ~. …èß}±ôó|ø† ðý³

Æþ ô…Þñ¼ Þ†ø¼ )ô…Þñ¼ 4( ‹† …Þ·ýµó ìõèßõèþ ô…Þñ¼ ¬…¬û ô

°…¬üß†ë|ø†ÿ „ðýõó ¶õ�±…Þ·ý~ {õèý~ ìþ|Þññ~. …üò °…¬üß†ë {õèý~ º~û

ìþ|{õ…ð~ ìÇ†‹Ü ô…Þñ¼ )5( ‹† +H| ô…Þñ¼ ¬ø~. 2OiT|¬° �±{õ¬øþ ‹†

…ìõ…ž Ö±…‹ñ×¼ ‹† …ð±ÿ́ ‹ý»}± …² …̈}çÙ …ð±ÿ́ ¬ô {±…²€ …ðõ…Ñ

°…¬üß†ë|ø†ÿ ì©}éØ °… …² …Þ·ýµó ô ‹©†° „Ž {õèý~ ìþ|Þññ~. …üò

°…¬üß†ë|ø†ÿ {õèý~ º~û ‹·ý†° �±…ð±ÿ́ ô ô…Þñ¼|�̄ü± ø·}ñ~ ô ìñœ± ‹ú

{œ³üú ìõ…¬ „èþ ðËý± °ðä|²…ø† ìþ|ºõð~. …Ö³ôó ‹± …üò€ ¤×±û|ø† ô

…èß}±ôó|ø† ìþ|{õ…ðñ~ ‹ú Æõ° ì·}Ûýî ‹† ìõ…¬ „èþ ìÇ†‹Ü ô…Þñ¼|ø†ÿ )7( ô

)8( ô…Þñ¼ ¬øñ~ ]8[:

)2(    HO + +H + 2OiT O2H + )+BVh(2OiT

)3(    HO + 2OiT HO + )+BVh(2OiT

)4(    -
2O + 2OiT 2O + )-BCe(2OiT

)5(    -
2OH +H + 

-
2O

)6(    ì¥¿õæ– {©±ü� "HO + °ðä|²…

)7(    ì¥¿õæ– …Þ·†ü¼+BVh + °ðä|²…

)8(    ì¥¿õæ– Þ†ø¼-BCe+ °ðä|²…

¬° ›~ôë2€ ð}†ü� …ð~…²û|âý±ÿ Ö†¾éú °ðãþ „ì~û …¶•. ð}†ü� …üò ›~ôë

ºßê1 -ðíõðú èßú|â̄…°ÿ º~û ‹† °ðä|²…ÿ 08RD:|)…èØ( �ý¼ …²

�±{õ¬øþ ‹† VU€ )Ž( �̧ …² nim03 �±{õ¬øþ|€ )ž( �̧ …² 5 ì±{Œú

º·• ô ºõ ô nim|03 �±{õ¬øþ ô )¬( �̧ …² 01 ì±{Œú º·• ô ºõ |ô

nim|03 �±{õ¬øþ. 

ºßê2 -ÆýØ ›¯‹þ ì¥éõë mpp02 °ðä|²…ÿ 5BR| °ðä|‹±ÿ º~û ‹†

ðíõðú 9:   )…èØ( �ý¼ …² �±{õ¬øþ€ )Ž( �̧ …² °ðä|‹±ÿ ‹† �±{õ¬øþ ‹ú

ì~– nim|021 ‹† �±{õ Ö±…‹ñ×¼ ô �̧ …²: )ž( üà|‹†°€ )¬( ¬ô‹†° ô )øƒ( ¶ú

‹†° °ðä|‹±ÿ ìœ~¬ ðíõðú Ž.
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OOiiTT°ôÿ �†°Ÿú ¤éÛõÿ �ñŒú - �éþ|…¶}± ‹† …¶}×†¬û …² ¶ý}±üà …¶ý~ ‹ú ...¶í†ðú ø†ºíþ|Þý†€ ìœý~ ìñ}Ë±

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·• ô  Ÿù†°ï€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 0931 38

ð»†ó ìþ|¬ø~€ 2OiT|°ôÿ �†°Ÿú ¤éÛõÿ ì©éõÉ �ñŒú -�éþ|…¶}± …÷±

¨õ¬�†á|Þññ~âþ ̈õ‹þ …üœ†¬ Þ±¬û …¶•. …èŒ}ú ¬ü~û ìþ|ºõ¬€ ðíõðú|ø†ÿ

‹~ôó  2OiT |ðý³ {† ¤~ô¬ÿ ¶Œ� Þî|°ðä º~ó èßú °ðãþ º~û|…ð~ Þú ¬°

ð}ýœú {©±ü� ðõ°ÿ °ðä|²… ¬° …÷± �±{õ¬øþ VU| ‹õ¬û …¶•. ð}†ü� „²ìõó

÷Œ†– º·• ô ºõüþ ®°…– 2OiT| Ú±…° â±Ö}ú °ôÿ Þ†æ ‹† ‹±°¶þ

¨õ¬�†á|Þññ~âþ ðíõðú|ø†ÿ º·}ú º~û€ ‹ú ô¶ýéú Öõ…¾ê °ðãþ ¬°

ÖÃ†ÿ BGR| ¬° ºßê1 ô ›~ôë2 ð»†ó ¬…¬û º~û …¶•. ð}†ü� „²ìõó

÷Œ†– º·• ôºõüþ ð»†ó ìþ|¬ø~€ �̧ …² 5 ô 01 ì±{Œú º·• ô ºõ

¨†¾ý• ̈õ¬�†á|Þññ~âþ ‹ú ôüµû ‹±…ÿ ðíõðú|ø†üþ Þú  ‹† AC| ô  PHS|

Îíê„ô°ÿ º~û|…ð~€ {† ¤~ô¬ÿ ¤×Ì º~û …¶•. ‹† {õ›ú ‹ú ð}†ü� ›~ôë

2€ ‹† …Ö³…ü¼ ìÛ~…° AC| ÷Œ†– º·• ô ºõüþ ðíõðú|ø† …Ö³…ü¼ ü†Ö}ú …¶•.

‹ú ôüµû ðíõðú|ø†üþ Þú ‹ú øí±…û PHS| ø·}ñ~€ ÷Œ†– º·• ô ºõüþ

‹ý»}±ÿ ð·Œ• ‹ú ðíõðú|ø†ÿ ‹~ôó PHS| ¬…°ð~. Ÿ±…Þú PHS| ºŒßú|…ÿ

º~ó AC| ô �ñŒú °… „¶†ó ìþ|Þñ~. ¬° ð}ýœú€ ìõ›� …Ö³…ü¼ ¤Œ̧

ð†ðõ®°…–2OiT ìþ|ºõ¬ ô ‹ú …Ö³…ü¼ ÷Œ†– º·• ô ºõüþ Þíà

ìþ|Þñ~ ]12€02[.  …² „ó ›† Þú ‹~ôó ô›õ¬ PHS| ô…Þñ¼ ºýíý†üþ ‹ýò

ðíõðú ô AC| ‹ú ìÛ~…° Þ†Öþ ‹±Ú±…° ðíþ|ºõ¬€ ¬° ð}ýœú ¬° …÷± º·• ô ºõ

AC| ô 2OiT| ì}¿ê ‹ú „ó …² ¶Ç¦ ðíõðú ›~… ìþ|ºõ¬. ‹ñ†‹±…üò€ ÷Œ†–

¨†¾ý• ̈õ¬�†á|Þññ~âþ ¬° ìœ†ô°– PHS| ‹ý»}± …¶•. ô…Þñ¼ )9(€

…Ö³…ü¼  2OiT| ‹ú ¶éõèõ² ºŒßú|…ÿ º~û ‹† AC| °… ð»†ó ìþ|¬ø~:

)9( 
2OiT

lleC-OOC-2HC-)HOOC-C-OH(-2HC-COO-lleC|

lleC-OOC-2HC -)2O4+
iT -OOC-C-OH(-2HC-COO-lleC|

ð}†ü� ›~ôë 2 ð»†ó ìþ|¬ø~€ ô›õ¬ ®°…– ð†ðõ®°…– 2OiT°ôÿ �†°Ÿú€

ìõ›� {©±ü� ðõ°ÿ °ðä|²… ô ¬° ð}ýœú {¿×ýú �·†Ž °ðãþ º~û …¶•.

ì»†ø~û ìþ|ºõ¬€ ‹† …Ö³…ü¼ AC| ¬° ðíõðú|ø†üþ Þú ¤†ôÿ ð†ðõ®°…–

2OiT| ø·}ñ~€ ìÛ~…° ›Ž̄ ì¥éõë °ðä|²… Þ†ø¼ ü†Ö}ú …¶• Þú …üò …ì±

°… ìþ|{õ…ó ‹ú …Ö³…ü¼ ›Ž̄ ð†ðõ®°…– ¬° ìœ†ô°– AC| ð·Œ• ¬…¬ ]52[.

…ì†€ ²ì†ðþ Þú …Ö³ôó ‹± AC€ PHS| ðý³ ‹ú ¤í†ï …Â†Öú ºõ¬ Þ†ø¼ ìÛ~…°

)…èØ(

)Ž(

)ž(

ºßê 3 -{¿†ôü± ðÛ»úyar-X|: )…èØ( ðíõðú º†ø~ ô ðíõðú 9€  )Ž( �ý¼

…² º·• ô ºõ ô )ž(  �̧ …²01 ì±{Œú  º·• ô ºõ.

*�̧ …² 01 ì±{Œú º·• ô ºõ.

›~ôë 3-ð}†ü� „²ìõó XADE| ðíõðú º†ø~ ô ðíõðú|ø†ÿ 3 ô 9 �ý¼

ô�̧ …² 01 ì±{Œú º·• ô ºõ.

)tw%(uA )tw%( iT ðíõðú

0

88/67

05/98

43/17

79/18

0

21/32

05/01

66/82

30/81

º†ø~

3

3*

9

|9*
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OOiiTT°ôÿ �†°Ÿú ¤éÛõÿ �ñŒú - �éþ|…¶}± ‹† …¶}×†¬û …² ¶ý}±üà …¶ý~ ‹ú ... ¶í†ðú ø†ºíþ|Þý†€ ìœý~ ìñ}Ë±

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·• ô  Ÿù†°ï€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 0931 

¤~…Þ±̃ ›Ž̄ Þí}± …¶•. …üò …ì± ìþ|{õ…ð~ ‹ú ¬èýê …üœ†¬ ‹†° ìñ×þ °ôÿ

Þ†æ ‹ú ô…¶Çú ô›õ¬ AC| ô PHS| ‹†º~. …² „ó ›† Þú ìõèßõë °ðä|²…ÿ

…¶}×†¬û º~û ¬…°…ÿ â±ôû|ø†ÿ ìñ×þ …¶•€ ¬° ð}ýœú ›Ž̄ °ðä|²… ‹ú

¶Ç¦ Þ†æ ‹ú Îñõ…ó ìùî|{±üò ì±¤éú {©±ü�€ Þ†ø¼ ü†Ö}ú ô ìÛ~…°

°ðä|‹±ÿ �̧ …² ²ì†ó ì»©À h|2 �±{õ¬øþ VU| Þ†ø¼ ü†Ö}ú …¶•. ‹ú

ìñËõ° ‹±°¶þ …ìß†ó …¶}×†¬û …² üà ðíõðú ‹±…ÿ °ðä|‹±ÿ ì¥éõë|ø†ÿ

°ðãþ �þ|¬°�þ ðíõðú 9 Þú ‹ú ì~– nim021 ¬…̈ê ì¥éõë °ðä|²… ¬°

ìÏ±Å �±{õ¬øþ Ú±…° â±Ö}ú …¶•€ ‹±…ÿ °ðä|‹±ÿ 3 ì¥éõë �þ|¬°�þ

¬üã± ‹† øí†ó º±…üÈ …¶}×†¬û º~û …¶•. ºßê2 ÆýØ ›¯‹þ

ì¥éõë|ø†ÿ °ðä|‹±ÿ º~û ‹† …üò ðíõðú€ �ý¼ ô �̧ …² nim021

)…èØ()Ž(

)ž()¬(

)û()ô(

ºßê4 -{¿õü± MES| ¶Ç¦ …èý†Ù �†°Ÿú �ñŒú -�éþ|…¶}±: )…èØ ô Ž( �ý¼ …² Îíê„ô°ÿ€ )ž( ðíõðú 9€ )¬( ðíõðú 9 �̧ …²01 ì±{Œú  º·• ô ºõ€ )û( ðíõðú

3  ô )ô( ðíõðú 3 �̧ …² 01 ì±{Œú  º·• ô ºõ.
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OOiiTT°ôÿ �†°Ÿú ¤éÛõÿ �ñŒú - �éþ|…¶}± ‹† …¶}×†¬û …² ¶ý}±üà …¶ý~ ‹ú ...¶í†ðú ø†ºíþ|Þý†€ ìœý~ ìñ}Ë±

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·• ô  Ÿù†°ï€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 0931 40

�±{õ¬øþ °… ð»†ó ìþ|¬ø~. ì»†ø~û ìþ|ºõ¬€ ¤~…Úê {† 4 ì±{Œú ìþ|{õ…ó …²

üà ðíõðú ‹ú ìñËõ° °ðä|‹±ÿ …² �·†Ž °ðãþ …¶}×†¬û Þ±¬. …üò ìõÂõÑ

ð»†ó|¬øñ~û �†ü~…°ÿ ð†ðõ®°…– 2OiT°ôÿ �†°Ÿú �ñŒú -�éþ|…¶}± ô

�†ü~…°ÿ Þ†°…üþ ðõ°Þ†{†èý³ôÿ „ðù†¶• ]13[.

‹ú ìñËõ° ð»†ó ¬…¬ó ð¥õû {õ²üÐ ð†ðõ®°…– {ý}†ðýî ¬ÿ|…Þ·ý~ °ôÿ

¶Ç¦ …èý†Ù ‹ú Þíà ¬¶}ã†û XDW| {¿õü±  ðÛ»ú Îñ¿± {ý}†ðýî )iT( ‹ú

Þíàyar-Xâ±Ö}ú º~ )ºßê3(. {¿†ôü± ‹ú ¬¶• „ì~û ðŒõ¬ 2OiT|

°ôÿ ¶Ç¦ ðíõðú º†ø~ °… ð»†ó ìþ|¬ø~ )ºßê 3-…èØ(.  {¿õü± ðÛ»ú

yar-X| ðíõðú 9€ {õ²üÐ üßñõ…̈• ô ì}±…Þî ð†ðõ®°…– 2OiT| °… °ôÿ

¶Ç¦ …èý†Ù ð»†ó ìþ|¬ø~. {¿õü± ðÛ»ú yar-X| ðíõðú 01 ì±{Œú º·}ú

º~û ð»†ó ìþ|¬ø~€ ìÛ~…° 2OiT| °ôÿ ¶Ç¦ …èý†Ù {† ¤~ÿ Þ†ø¼ ü†Ö}ú

…¶•€ …ì† øñõ² ‹ú ìÛ~…° Ú†‹ê {õ›ùþ °ôÿ ¶Ç¦ …èý†Ù ‹†Úþ ì†ð~û|…ð~.

ð}†ü� „²ìõó XADE| ðíõðú º†ø~ ô ðíõðú|ø†ÿ 3 ô 9 �ý¼ ô �̧ …² 01

ì±{Œú º·• ô ºõ ¬° ›~ôë3 ð»†ó ¬…¬û º~û|…ð~. ‹† ‹±°¶þ ¬°¾~ ô²ðþ

Îñ†¾± ºñ†¶†üþ º~û ì»©À º~€ …Ö³ô¬ó AC| ‹ú ¤í†ï Ö±…¾õ–

¶Œ� …Ö³…ü¼ ›Ž̄ ®°…– 2OiT| ìþ|ºõ¬. ¬°¾~ø†ÿ Îñ†¾± �ý¼ ô

�̧ …² º·• ô ºõ ð»†ó ìþ|¬ø~€ ðíõðú 9 ‹† ô›õ¬ ACô PHS| �†ü~…°ÿ

º·• ô ºõüþ ‹ý»}±ÿ ð·Œ• ‹ú ðíõðú 3 ‹~ôó AC¬…°¬. ‹ñ†‹±…üò

ìþ|{õ…ó ð}ýœú â±Ö•€ ô›õ¬ AC| ô PHS| ðú {ñù† ‹ú …Ö³…ü¼ ›Ž̄

ð†ðõ®°…– 2OiT| Þíà ìþ|Þñ~€ ‹éßú ìõ›� …Ö³…ü¼ �†ü~…°ÿ ð†ðõ®°…–

2OiT°ôÿ ìñ·õž �ñŒú -�éþ|…¶}± ðý³ º~û …¶•.

ºßê4- …èØ ô Ž {¿†ôü± MES| ¶Ç¦ …èý†Ù ìõ›õ¬ ¬° �†°Ÿú �ñŒú -

�éþ|…¶}± °… �ý¼ …² Îíê„ô°ÿ ð»†ó ìþ|¬ø~. {¿†ôü± �†°Ÿú ̈†ï€ ðŒõ¬

ø±ðõÑ {±Þý� ü† „èõ¬âþ °ôÿ ¶Ç¦ …èý†Ù �ñŒú ô �éþ|…¶}± °… �ý¼ …²

Îíê„ô°ÿ {†‡üý~ ìþ|Þñ~. {¿õü± MES| ðíõðú 9 )ºßê4 -ž( ð»†ó

ìþ|¬ø~€ ¶Ç¦ …èý†Ù ‹ú ̈õ‹þ ‹† ð†ðõ®°…– 2OiT| �õº†ð~û º~û …¶•. ¬°
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AC| ô PHS| Îíê„ô°ÿ º~û …¶•. ²ü±… øí†ó|Æõ° Þú ÚŒç_ …º†°û º~€

AC| ¬°  ìœ†ô°– PHS| ‹ú ‹±¬…º• ð†ðõ®°…– 2OiT| …² ì¥éõë |Þíà

ìþ|Þñ~. ‹† ìÛ†ü·ú {¿†ôü± ºßê4- ¬  ô 4 - ô ì»†ø~û ìþ|ºõ¬€ ¬° ðíõðú

9 ¤}þ �̧ …² 01 ì±{Œú º·• ô ºõ øñõ² ìÛ~…° ²ü†¬ÿ ð†ðõ®°…– 2OiT€
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¶Ç¦ …èý†Ù �ñŒú|…ÿ º~û …¶•. ‹ñ†‹±…üò ìþ|{õ…ó ð}ýœú â±Ö•€ ô›õ¬ AC|
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