
T
he role of polymeric additives such as PVP and PEG is studied with respect

to the morphology of PES porous layer as a sublayer of nanofiltration com-

posite membranes based on PES/PA. Results show that by phase inversion

process of quaternary systems comprised of four components of polymer/solvent/non-

solvent/additive and the diffusion of intertwined polymers some changes occur in

membrane morphology with changes in their concentration. With addition of PVP,

tear-like pores, finger-like and channel-like morphology change to enlarged channel

cavities and by adding more PVP, membrane morphology changes further and spongy

regions are extended in the membrane. Presence of PEG in casting solution delayed

the precipitation time. By adding PEG, the solution viscosity is increased which is fol-

lowed by decreases in diffusion rates of solvent/non-solvent in coagulation bath.

Therefore, membrane morphology shifts to small pores and spongier region. Another

effect of increased PEG content would be deformed PA layer formation in PES sub-

layer which affects membrane performance. However, PVP as an additive does not

change membrane salt rejection very much while it leads to higher fluxes. A mem-

brane with 2.5 percent PVP would perform by 40 percent flux increases, while a

membrane with 5% PVP shows flux reductions even below the initial value. Contrary

to PVP, the PEG content of 20 percent leads to 4 folds flux increases and in a mem-

brane with 50 percent PEG, there is a flux increase by 7 folds and drop in salt rejec-

tion occurs by 50 percent and 70 percent, respectively.  
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)lCaN(| …² º±Þ• kcreM| ¬° {ùýú ì¥éõë ðíßþ ô …ðœ†ï „²ìõó …°²ü†‹þ

Ò»†ÿ ð†ðõÖýé}± …¶}×†¬û º~.  |

¬¶}ã†û|ø†

¬¶}ã†û|ø†ÿ …¶}×†¬û º~û ÎŒ†°{ñ~ …²:

-|ìýß±ô¶ßõ’ …èß}±ôðþ|�õü»þ

ºßê|ºñ†¶þ ¶Ç¦ ìÛÇÐ ô ¶Ç¦ Ò»†ø† ‹† …¶}×†¬û …² ¬¶}ã†û

ìýß±ô¶ßõ’ …èß}±ôðþ �õü»þ )MES(| ì~ë 03 LX spilihP|€ ìÇ†èÏú º~.

ðíõðú Ò»†ø† ¬° ¬°ôó ðý}±ôó́ ì†üÐ ºß·}ú º~û ô øí±…û ‹† ðíõðú|ø†ÿ

‹±°¶þ ¶Ç¦ ‹† Æç �õº¼ ü†Ö}ñ~. ¶�̧€ ºßê ºñ†¶þ ðíõðú|ø† ìÇ†èÏú º~.

- ìœíõÎú „²ìõó Þ†°…üþ Ò»†  |

…°²ü†‹þ Þ†°…üþ Ò»†ø† ‹† …¶}×†¬û …² ¶†ì†ðú Æ±…¤þ º~û {õ¶È ìõè×†ó

…ðœ†ï º~. ðí†üþ …² …üò ìœíõÎú ¬° ºßê 1 ì»†ø~û ìþ|ºõ¬. ‹ú ìñËõ°

‹±„ô°¬ ìÛ~…° �̧|¬øþ ô º†° ›±ü†ó€ Ò»†ø† ¬° …ð~…²û|ø†ÿ ìñ†¶� ‹±ü~û

º~û ô ‹† ¶Ç¦ ìõ÷± 2mc5×4| ¬° ¶éõë „²ìõó ¬° ìÏ±Å ̈õ°…á

ô°ô¬ÿ Ú±…° ¬…¬û º~. ¬° …üò „²ìõó€ ì¥éõë mpp0001| Þé±ü~ ¶~üî ‹†

¬ì†ÿC
o52| …² ì©³ó ̈õ°…á€ ‹ú ô¶ýéú �í‘ ‹† Ö»†° rab6| ‹ú ¶í•

¶éõë „²ìõó …°¶†ë ô …² ¶Ç¦ Ò»† ‹ú ºßê ›±ü†ó ì}Û†ÆÐ ÎŒõ° ¬…¬û

º~. ‹©»þ …² ̈õ°…á Þú …² Ò»† ÎŒõ° Þ±¬û ô ÒéË• ðíà „ó Þ†ø¼

ü†Ö}ú …¶• …² Ú·í• ̈±ô›þ ¶éõë ̈†°ž º~û ô ‹ú Îñõ…ó ì¥¿õë

Ö±…üñ~ ›íÐ„ô°ÿ ìþ|ºõ¬. ‹©¼ ¬üã± ̈õ°…á Þú …² Ò»† ÎŒõ°

ðíþ|Þñ~€ ‹ú ô¶ýéú èõèú …ð}Û†ë …² ¶í• ¬üã± ¶éõë ̈†°ž ô ‹ú ì©³ó

¨õ°…á ‹†²â±¬…ð~û ìþ|ºõ¬. ‹† …ð~…²û|âý±ÿ °¶†ðñ~âþ …èß}±üßþ

ì¥¿õë ô ̈õ°…á ‹ú Þíà °¶†ð†üþ|¶ñ� ì~ë annaH‹ú Îñõ…ó {†‹Ïþ

ì·}Ûýî …² ÒéË• ðíà€ ìÛ~…° ›~…¶†²ÿ Ò»† ‹† …¶}×†¬û …² ìÏ†¬èú )1(

ì¥†¶Œú º~:

)1(001×|) fC/pC- 1( = 001×)f/p-1( = R

Þú ¬° „ó R| ìÛ~…° �̧|¬øþ€ pô f‹ú {±{ý� °¶†ðñ~âþ …èß}±üßþ

ì¥¿õë ô ̈õ°…á ô pC| ô fC| ÒéË• ðíà ¬° ì¥¿õë ô ̈õ°…á

…¶•. ¤œî ì¥¿õë ÎŒõ°ÿ …² ¶Ç¦ ìõ÷± Ò»† ¬° ²ì†ó ìÏýò ÆŒÜ

ìÏ†¬èú )2( ‹ú Îñõ…ó º†° ì¥¿õë â³…°½ º~:  |

)2( t.A/ pV = xulF

Þú ¬° „ó pV| ¤œî ì¥¿õë€ A| ¶Ç¦ ìõ÷± Ò»† ô t| ²ì†ó æ²ï ‹±…ÿ

¬¶•|ü†‹þ ‹ú ¤œî pV| …¶•.

°ô½|ø†

{ùýú Ò»†

Ò»†ø†ÿ SEP| ‹† …¶}×†¬û …² °ô½ °¶õŽ|âý±ÿ ¬° …÷± ÒõÆú|ô°ÿ

ì¥éõë �éýí±ÿ ô Æþ Ö±…üñ~ ›~…ü¼ Ö†² {ùýú ìþ|ºõð~. {±Þý� …›³…ÿ

ì¥éõë|ø†ÿ �éýí±ÿ …¶}×†¬û º~û ‹±…ÿ {ùýú Ò»† ¬° ›~ôë 1 â³…°½

º~û …¶•.  |

‹±…ÿ ¶†̈• Ò»†ø†ÿ {à|æüú€ …‹}~… �éýí± SEP| ‹ú ì~– h 4 ¬° ¬ì†ÿ

C
o021| ¬° â±ï ̈†ðú ̈çŠ ðãú|¬…°ÿ ìþ|ºõ¬ {† ®°…– „Ž …¤}í†èþ ›Ž̄

º~û ¬° ¶Ç¦ ¬…ðú|ø† …² „ó ̈†°ž ºõ¬. …›³…ÿ üà ì¥éõë �éýí±ÿ …Îî …²

SEP€ ¤çë „èþ ô …Ö³ô¬ðþ ÆŒÜ {±Þý� ìõ°¬ ðË± ¬° üà Ê±Ù Þ†ìç_

¬°‹·}ú ì©éõÉ º~û ô ‹ú ì~– h 42 ¬° ¬ì†ÿ Co52| ‹† øî|²ó ìÓñ†Æý·þ

‹ú „°…ìþ øî|²¬û ìþ|ºõ¬ {† ì¥éõèþ º×†Ù ô ‹~ôó ¤Œ†Ž ¤†¾ê ºõ¬.

Λ Λ

Λ Λ

ºßê 1 -ðí†ÿ ìœíõÎú „²ìõó Ò»†.
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¶�̧€ ì¥éõë ¤†¾ê ‹ú ô¶ýéú Öýéî|Þ¼ ‹† Â©†ì• …¶íþm051

°ôÿ ¶Ç¦ ºý»ú|…ÿ Þ†ìç_ ¾†Ù ô ¾ýÛéþ Ú†è�|âý±ÿ ìþ|ºõ¬. ¬°

ì±¤éú ‹Ï~€ ì¥éõë Ú†è�|âý±ÿ º~û€ ô…°¬ ¤í†ï …ðÏÛ†¬ ¤†ôÿ Òý±¤çë

�éýí± ìþ|ºõ¬ Þú ¬° …üò ìÇ†èÏú „Ž ìÛÇ± …¶•. Ò»†ÿ ¤†¾ê …² …üò

ì±¤éú ‹ú ìñËõ° {̃Œý• ¶†̈}†° ‹ú ì~– h 42 ¬° „Ž ìÛÇ± ðãú|¬…°ÿ ô ‹†

Ú±…° ¬…¬ó ¬° ‹ýò ¬ô ¾†Öþ Þ†Ò̄ÿ ̈»à ìþ|ºõ¬. ‹±…ÿ {ùýú Ò»†ÿ

Þ†ì�õ²ü}þ€ Ò»†ÿ SEP| ¶†̈}ú º~û ¬° ì±¤éú ÚŒê ô…°¬ ì±¤éú ‹Ï~€

üÏñþ …ðœ†ï �éýí±º~ó ‹ýò|¶Ç¥þ ìõðõì±ø†ÿ DPM| ô CMT| °ôÿ

¶Ç¦ Ò»†ÿ SEP| ìþ|ºõ¬. Ò»†ÿ ì}©é©ê SEP| °ôÿ üà ¶Ç¦ Öé³ÿ

‹† ¬Ú• Ÿ·Œ†ð~û ìþ|ºõ¬ ‹ú ð¥õÿ Þú ¶Ç¦ ‹†æüþ Ò»† ¬° ìœ†ô°– øõ…

Ú±…° âý±¬. ¶�̧€ Ò»†ÿ ìõ°¬ ðË± ¬° ì¥éõë „‹þ ¤†ôÿ 2 ¬°¾~ ô²ðþ

DPM| ‹ú ì~– nim 2 ̈ý·†ð~û ìþ|ºõ¬. �̧ …² …üò ì±¤éú€ Ò»† …²

ì¥éõë Ö†² „‹þ ‹ý±ôó „ô°¬û º~û ô ¤çë …Â†Öþ ‹ú ô¶ýéú Òé}à ð±ï

æ¶}ýßþ …² °ôÿ „ó ¤Ù̄ ìþ|ºõ¬. ¶�̧€ Ò»†ÿ „Ò»}ú ‹ú ìõðõì±

DPM| ‹ú ì~– s 081 ¬° ì¥éõë 1/0 ¬°¾~ CMT| ¬° ð±ì†ë øã³…ó Ú±…°

¬…¬û ìþ|ºõ¬. ‹ú …üò {±{ý�€ �éþ„ìý~ ºŒßú|…ÿ ¤†¾ê …² �éýí±º~ó ‹ýò

¶Ç¥þDPM| ô CMT| °ôÿ Ò»†ÿ ì}©é©ê SEP| …üœ†¬ ìþ|ºõ¬. �̧

…² Æþ ²ì†ó ü†¬ º~û€ Ò»† ‹çÖ†¾éú ô…°¬ â±ï|̈†ðú ‹† ¬ì†ÿ Co55| º~û ô

‹ú ì~– nim 7 ðãú|¬…°ÿ ìþ|ºõ¬ {† Ö±…üñ~ �éýí±º~ó {ßíýê ºõ¬. ¬°

ºßê 2 ô…Þñ¼ {»ßýê ô ¶†̈}†° ºýíý†üþ �éþ„ìý~ ºŒßú|…ÿ {ùýú º~û

ì»†ø~û ìþ|ºõ¬.  |

ð}†ü� ô ‹¥™  |

‹±°¶þ ºßê|ºñ†¶þ Ò»†ø†

ºßê 3€ {¿õü± ìýß±ô¶ßõ�þ Ò»†ÿ 51 ¬°¾~ �éþ|…{±¶õè×õó ‹~ôó

…Ö³ô¬ðþ °… ð»†ó ìþ|¬ø~. øí†ó|âõðú Þú ì»†ø~û ìþ|ºõ¬€ Ò»†ÿ ü†¬º~û

¶†̈}†° Îíõìþ üà Ò»†ÿ ð†ì}Û†°ó ¤†ôÿ üà æüú ð†²á Ö»±¬û ô üà

æüú ²ü±üò ì}©é©ê °… ¬…°…¶•. …Ö³ôó ‹± …üò€ æüú ì}©é©ê ²ü±üò

¬…°…ÿ ¤×±û|ø†üþ ‹† ¶†̈}†°ø†ÿ …ðã»• ì†ðñ~  ô Þ†ð†èþ …¶• Þú …² ¶Ç¦

‹†æüþ Ò»† º±ôÑ ô {Û±üŒ†_ {† ¶Ç¦ ²ü±üò Ò»† …¬…ìú ìþ|ü†‹~.  |

ì†øý• „Ž|â±ü³ÿ ®…{þ SEP€ …² ìÏ†üŒþ …¶• Þú ìþ|{õ…ð~ Þ†°…üþ

Ò»†ø†ÿ ¶†̈}ú º~û …² …üò �éýí± ìùñ~¶þ °… ¬° ì¥ýÈ|ø†ÿ „‹þ Þ†ø¼

¬ø~. ‹† {õ›ú ‹ú …üò ̈†¾ý•€ …² �éýí±ø†ÿ „Ž|¬ô¶• ì†ðñ~ PVP| ô

GEP| ‹±…ÿ {Óýý± …üò °Ö}†° …¶}×†¬û ìþ|ºõ¬. …üò …Ö³ô¬ðþ|ø† Îçôû ‹±

…Ö³…ü¼ „Ž|¬ô¶}þ Ò»†€ ̈†¾ý• ¤×±û|²…üþ ðý³ ¬…°ð~ ô ‹ñ†‹± …üò °ôÿ

ºßê|ºñ†¶þ Ò»† …÷± ìþ|â̄…°ð~.

|

…÷± …Ö³ô¬ó PPVVPP| ‹± Ò»†ÿ ²ü±æüú {ùýú º~û …²  SSEEPP|

…² �éýí± PVP| ‹ú ìÛ~…° 5/2 ô 5 ¬°¾~ ô²ðþ ¬° ¶†̈• Ò»†ÿ ²ü±æüú

SEP…¶}×†¬û º~. ºßê|ºñ†¶þ Ò»†ø†ÿ ¤†¾ê ¬° ºßê 4 ì»†ø~û

ìþ|ºõ¬. ìÛ†ü·ú {¿†ôü± ºßê 4 ‹† ºßê 3 ð»†ó ìþ|¬ø~€ ô›õ¬ PVP|

‹†Î™ {Óýý± ºßê ¤×±û|ø† …² ¤†è• …ºßþ€ …ðã»• ì†ðñ~ ô Þ†ð†èþ ‹ú

Þ†ð†ë|ø† ô ¤×±û|ø†ÿ ‹³°å|{± º~û …¶•. øî|Ÿñýò ‹±°¶þ {¿†ôü± ºßê

μ

›~ôë 1 -{±Þý� …›³…ÿ ì¥éõë|ø†ÿ �éýí±ÿ {ùýú º~û.

)tw%( GEP )tw%( PVP )tw%( cAMD )tw%( SEP ºí†°û Ò»†

-

-

-

02

05

-

5/2

5

-

-

58

5/28

08

56

53

|51

51

51

51

51

1

2

3

4

5

ºßê 2 -ô…Þñ¼ �éýí±º~ó ‹ýò ¶Ç¥þ ‹ýò DPM| ô CMT| ô ¶†̈}†° �éþ„ìý~ ¤†¾ê.
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4 ð»†ó ìþ|¬ø~€ …‹Ï†¬ ¤×±û|ø† ô Þ†ð†ë|ø† ¬° Ò»†ÿ ¤†ôÿ 5/2¬°¾~ PVP

)ºßê 4 -…èØ( ‹ý»}± …² Ò»†ÿ ¬…°…ÿ 5 ¬°¾~  PVP)ºßê 4 -Ž(…¶•

ô ÖÃ†ÿ …¶×ñœþ ìõ›õ¬ ‹ýò Þ†ð†ë|ø† ¬° Ò»†ÿ ¤†ôÿ 5 ¬°¾~ PVP|

‹ý»}± …² ÖÃ†ÿ …¶×ñœþ ì~ ðË± ¬° Ò»†ÿ ¤†ôÿ 5/2 ¬°¾~ PVP…¶•.

…üò {Óýý± ºßê|ºñ†¶þ ð}ýœú {Óýý±…– {±ìõ¬üñ†ìýßþ ô °üõèõ´üßþ

ì¥éõë �éýí±ÿ …¶•. ¬° …üò ¤†è•€ ‹† …Ö³…ü¼ ÒéË• PVP| …² 5/2 {† 5

¬°¾~€ â±…ð±ôÿ ì¥éõë �éýí±ÿ …Ö³…ü¼ ìþ|ü†‹~. …² …üò °ô€ ¶±Î•

›†‹ú|›†üþ ¤çë ô Òý±¤çë Þ†ø¼ ü†Ö}ú ô ›~…ü¼ Ö†² ‹† ¶±Î•

Þí}±ÿ …{×†Ý ìþ|…Ö}~. ‹ñ†‹± …üò€ ¶†ì†ðú ‹ú ¶í• {»ßýê ¤†è• …¶×ñœþ

‹ý»}±ÿ ¬° Ò»† ìþ|°ô¬ ]02-81[.

‹± …¶†¹ ìÇ†èÏ†– mooB| ô øíß†°…ó€ …² ›~…ü¼ Ö†² ¶†ì†ðú|ø†ÿ

Ÿù†°{†üþ )�éýí± -¤çë -Òý±¤çë -…Ö³ô¬ðþ( ¬ô Ö†² …üœ†¬ ìþ|ºõ¬:

1 -Ö†² Òñþ …² �éýí± {»ßýê|¬øñ~û Ò»† )SEP(|€ ¤çë€ Òý±¤çë ô

ìÛ~…° Þî …Ö³ô¬ðþ ô

2 -Ö†² °ÚýÜ …² �éýí± …¾éþ {»ßýê|¬øñ~û Ò»†€ ¤çë€ Òý±¤çë ô

ìÛ~…° ‹ý»}±ÿ …Ö³ô¬ðþ.  |

‹± …üò …¶†¹€ ›~…ü¼ Ö†² ¬° ¶†ì†ðú|ø†ÿ ü†¬ º~û ð†ºþ …² ›~…ü¼

²ðœý±ø†ÿ �éýí±ÿ ¬°øî {ñý~û ¬° ì¥éõë �éýí±ÿ …¶•. …üò Ö±…üñ~

›~…ü¼ ‹ú Æõ° Ú†‹ê ìç¤Ëú|…ÿ „ø·}ú|{± …² Ö±…üñ~ {ÏõüÄ ¤çë -

Òý±¤çë ¬° ‹ýò ì¥éõë �éýí±ÿ ô ¤í†ï …ðÏÛ†¬ …¶• Þú ‹çÖ†¾éú �̧ …²

ÒõÆú|ô°ÿ „Ò†² ìþ|ºõ¬. ‹ñ†‹±…üò€ �~ü~û ì³‹õ° Þú ‹ú Æõ° Îí~û ‹ú

ô¶ýéú ð×õ® ¬ô �éýí± ð·Œ• ‹ú üà|¬üã± Þñ}±ë ìþ|ºõ¬€ ¶†̈}†° ðù†üþ

Ò»† °… ìÏýò ìþ|Þñ~ ]12[.

|

…÷± …Ö³ô¬ó GGEEPP| ‹± Ò»†ÿ ²ü±æüú {ùýú º~û …²  SSEEPP|

¬° …¬…ìú …Ö³ô¬ðþ GEP| ‹ú ìÛ†¬ü± 02 ô 05 ¬°¾~ ô²ðþ ‹ú ì¥éõë �éýí±ÿ

)SEP(| …Â†Öú º~. eeL| ô øíß†°…ó …÷± …Ö³ô¬ðþ GEP| °… °ôÿ

ºßê 3 -{¿õü± MES| …² Ò»†ÿ 51% �éþ|…{± ¶õè×õó. 

ºßê 4 -{¿õü± MES| Ò»†ø†ÿ �éþ|…{± ¶õè×õó ‹†: )…èØ(  5/2%PVP| ô )Ž( 5%PVP.|

)…èØ()Ž(



219

‹±°¶þ …÷± ô›õ¬ …Ö³ô¬ðþ �éýí±ÿ ‹± ºßê|ºñ†¶þ ô Þ†°…üþ æüú|ø†ÿ Ò»†ÿ ð†ðõÖýé}± Þ†ì�õ²ü}þ... Î†¬ë ¶±ô½ ô øíß†°…ó
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�éþ|¶õè×õó ‹±°¶þ Þ±¬û|…ð~. „ðù† ì»†ø~û Þ±¬û|…ð~€ ‹† …Ö³…ü¼ ìÛ~…°

GEP| ¬° ì¥éõë �éýí±ÿ€ â±…ð±ôÿ ì¥éõë {† ¤~ô¬ ¶ú ‹±…‹± ‹ý»}±

ìþ|ºõ¬ ô …üò …Ö³…ü¼ â±…ð±ôÿ ¶±Î• {ú|ð»ýñþ ì¥éõë �éýí±ÿ °…

Þ†ø¼ ìþ|¬ø~. …èŒ}ú ‹ú ¬èýê ¶†²â†°ÿ ìñ†¶� ¤çë cAMD| ô „Ž

øî|Ÿñ†ó ¶†ì†ðú …² Ö±…üñ~ ›~…ü¼ Ö†² „ðþ �ý±ôÿ ìþ|Þñ~ ]|32€22[|. ¬°

ºßê 5€ {¿†ôü± MES| …² ¶Ç¦ ìÛÇÐ Ò»†ø†ÿ SEP| ¤†ôÿ GEP|

ì»†ø~û ìþ|ºõ¬.

…² ìÛ†ü·ú ºßê 5 ‹† ºßê 3 ì»†ø~û ìþ|ºõ¬€ ‹† ô›õ¬ GEP| ¬°

ì¥éõë �éýí±ÿ …‹Ï†¬ Þ†ð†ë|ø†ÿ {»ßýê º~û ¬° Ò»† Þ†ø¼ ü†Ö}ú ô ‹†

…Ö³…ü¼ ìÛ~…° GEP| …² 02 ‹ú 05 ¬°¾~ …üò Þ†ø¼ …‹Ï†¬ ‹ý»}± ìþ|ºõ¬.

øî|Ÿñýò€ ‹† …Ö³…ü¼ ìÛ~…° GEP| ô›õ¬ ðõ…¤þ …¶×ñœþ ºßê ¬°

ºßê|ºñ†¶þ Ò»† ðíõ¬ ‹ý»}±ÿ ü†Ö}ú …¶•. øí†ðñ~ …Ö³…ü¼ PVP€

…Ö³…ü¼ ìÛ~…° GEP| ðý³ ìñœ± ‹ú …Ö³…ü¼ â±…ð±ôÿ ì¥éõë �éýí±ÿ

ìþ|ºõ¬. …² …üò °ô€ Æþ Ö±…üñ~ ›~…ü¼ Ö†² ‹±…ÿ {»ßýê Ò»†€ ¶±Î• ›†

‹ú ›†üþ ¤çë ô Òý±¤çë Þ†ø¼ ü†Ö}ú Þú …üò …ì± ìõ›� Þ†ø¼ …‹Ï†¬

¤×±û|ø† ô …Ö³…ü¼ ÖÃ†ÿ …¶×ñœþ ºßê ¬° Ò»† º~û …¶• ]42[|. |

…÷± ô›õ¬ …Ö³ô¬ðþ ¬° Ò»†ÿ ²ü±æüú SSEEPP| ‹± ¶†̈}†° æüú ð†²á AAPP| ¬° Ò»†ÿ

Þ†ì�õ²ü}þ AAPP//SSEEPP|

…ð~…²û ¤×±û|ø†ÿ ²ü±æüú€ …÷± Îí~û|…ÿ ‹± ¬°øî Ö±ô°Ö}ò æüú ð†²á

�éþ„ìý~ ô ²ü±æüú �éþ|…{±¶õè×õó ¬…°¬ ô ¬° ð}ýœú Â©†ì• ô Þ†°…üþ …üò

æüú °… Þñ}±ë ìþ|Þñ~. ºßê 6 ‹ú Æõ° ðí†¬üò …÷± ºßê|ºñ†¶þ ²ü±æüú °…
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