
D
uring the past two decades the use of lignocellouse fibers in reinforcing

composites has attracted much research activities. In the present work,

date palm fiber was used for production of composites compatible with

living environment. The fibers were pre-treated chemically to remove impurities. In

order to verify and compare the effectiveness of the pretreatment methods, lignin,

ash, moisture adsorption, diameter and tensile strength of the raw and treated fibers

were considered in all determinations. Some chemical contents of the treated fibers

were also estimated by FTIR method. The heating characteristics of the fibers were

evaluated using simultaneous thermal analysis (SAT) technique. The treated fibers

were mixed with HDPE by mass proportions of 10, 20 and 30% of the fibers in two

types of fine and coarse sizes. Composite flower pots were prepared from the for-

mulations by extrusion process. The mechanical properties of the composites includ-

ing tensile strength, modulus of elasticity, strain, and impact strength were measured

by standard ASTM methods. Statistical analysis of the data revealed that the treated

fibers had smaller diameters containing lower levels of lignin and ash though having

significantly higher tensile strength, heat resistance and moisture adsorption. The

results also indicated that by increase in fibre size the tensile strength, modulus of

elasticity and moisture adsorption of the composites are increased and their strain

and impact resistance are decreased. The composites prepared using fine fibers

showed higher tensile strength, modulus of elasticity and impact strength but their

moisture adsorption and elongation were significantly lower.
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â±ôû  ›~…â†ðú ‹† ð·Œ•|ø†ÿ ô²ðþ 01€ 02 ô 03 ¬°¾~ …èý†Ù ‹† �éþ|…{ýéò

¶ñãýò ¬° üà ¬¶}ã†û ì©éõÉ|Þò ‹ú ì~– nim03 ì©éõÉ º~. ‹† …üò

ìõ…¬ ì©éõÉ âé~…ó|ø†ÿ Þ†ì�õ²ü}þ ‹ú ô¶ýéú ¬¶}ã†û {³°üÜ ²ü± Ö»†°

aPM|2/3 ô ¬ì†ÿ …¶}õ…ðú C
o081 {ùýú º~ð~. {¿õü± ðíõðú|ø†üþ …²

âé~…ó|ø†ÿ {ùýú º~û ¬° ºßê1 ð»†ó ¬…¬û º~û …¶•.  |

‹±…ÿ {Ïýýò ̈õ…Á ìß†ðýßþ€ ÚÇÏ†{þ ‹ú ºßê ¬ìŒê …² ðíõðú|ø† ‹±ü~û ô

�̧ …² …ð~…²û|âý±ÿ …‹Ï†¬ „ðù† ‹† Þõèý̧€ ¬° „²ìõó Þ»¼ ‹† ¶±Î•

nim/mc|5 Ú±…° ¬…¬û º~ð~  )836 D MTSA(|. „²ìõó …¶}¥ß†ï Â±‹ú|…ÿ

‹±…¶†¹ …¶}†ð~…°¬ 652 D MTSA| ‹† …¶}×†¬û …² ¬¶}ã†û „²ìõó Â±‹ú

Ÿ†°�þ ‹~ôó ºß†Ù€ ‹† …¶}×†¬û …² ðíõðú|ø†üþ ‹ú Æõë mm05€ Î±Å

mm6ô mm1 …ðœ†ï º~. ‹±…ÿ …ð~…²û|âý±ÿ ¬°¾~ ›Ž̄ °Æõ‹•

Þ†ì�õ²ü•€ ðíõðú|ø†üþ ‹† …‹Ï†¬ mc01 ×01 …² Þ†ì�õ²ü•|ø† ‹ú ì~– h84

¬° „Ž â̄…º}ú ô ìÛ~…° ›Ž̄ °Æõ‹• „ðù† …ð~…²û|âý±ÿ º~.

|

{œ³üú ô {¥éýê ¬…¬û|ø†

{œ³üú ô…°ü†ð̧ ¬…¬û|ø†ÿ ø±̈†¾ý• …ð~…²û|âý±ÿ º~û ‹† …¶}×†¬û …² Æ±§

Þ†ìê {¿†¬Öþ ‹† �ñ� {ß±…° ‹ú Þíà ð±ï|…Ö³…° SAS| …ðœ†ï ô ìÏñþ|¬…° ‹õ¬ó

…̈}çÙ ‹ýò ìý†ðãýò|ø†ÿ ø±̈†¾ý• ‹±…ÿ …èý†Ù ̈†ï ô ̈†èÀ|¶†²ÿ

º~û ¬° ¶Ç¦ ìÏñþ|¬…° 10/0 ‹±°¶þ º~.

{œ³üú ô {¥éýê „ì†°ÿ ô ìÛ†ü·ú ̈õ…Á Þ†ì�õ²ü• {ùýú º~û ‹† …¶}×†¬û

…² üà Æ±§ Ö†Þ}õ°üê 3×2 ¬° Ú†è� Æ±§ Þ†ìê {¿†¬Öþ ô ‹ú Þíà

ð±ï|…Ö³…° SAS| …ðœ†ï º~. ¬° …üò ‹±°¶þ Ö†Þ}õ° …ð~…²û …èý†Ù ¬° ¬ô ¶Ç¦

°ü³ ô ¬°º• ô Î†ìê ¬°¾~ …èý†Ù ¬° ¶ú ¶Ç¦ 01€ 02 ô 03 ¬°¾~ ¬°

ðË± â±Ö}ú º~. ð†ï ¬…¬û º~û ‹ú ø± {±Þý� Þ†ì�õ²ü• …¶}×†¬û º~û ‹±…ÿ

{ùýú âé~…ó|ø† ¬° ›~ôë1 ®Þ± º~û |…¶•.

ºßê 1 -Îß·þ …² ðíõðú|ø†ÿ âé~…ó|ø†ÿ {ùýú º~û.

›~ôë 1-¬°¾~ ô …ð~…²û …èý†Ù ø± {±Þý� Þ†ì�õ²ü}þ ‹±…ÿ {ùýú

âé~…ó|ø†.

¬°¾~ …èý†Ù …ð~…²û ®°…– …èý†Ù Þ~

0

01

02

03

01

02

03

-

¬°º•

¬°º•

¬°º•

°ü³

°ü³

°ü³

EPDH

01D-EP

02D-EP

03D-EP

01R-EP

02R-EP

03R-EP
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ð}†ü� ô ‹¥™  |

¨õ…Á …èý†Ù  |

ìý†ðãýò ̈õ…Á …ð~…²û|âý±ÿ º~û ‹±…ÿ …èý†Ù ̈†ï ô ̈†èÀ|¶†²ÿ º~û

¬° ›~ôë2 „ì~û …¶•. øí†ó|Æõ° Þú ìç¤Ëú ìþ|ºõ¬€ ¬°¾~ èýãñýò ô

¨†Þ·}± ¬° …èý†Ù ̈†èÀ|¶†²ÿ º~û ð·Œ• ‹ú …èý†Ù ̈†ï Þ†ø¼

Ÿ»î|âý±ÿ ¬…º}ú ‹ú Æõ°ÿ Þú èýãñýò ¤~ô¬ 15% ô ̈†Þ·}± ¤~ô¬ 57%

¬° …÷± ̈†èÀ|¶†²ÿ Þ†ø¼ ü†Ö}ú …¶•. {œ³üú ô…°ü†ð̧ ¬…¬û|ø† ð»†ó ¬…¬€

…̈}çÙ ìÏñþ|¬…°ÿ ‹ýò ìý†ðãýò èýãñýò ô ̈†Þ·}± …èý†Ù ̈†ï ‹† …èý†Ù

¨†èÀ|¶†²ÿ º~û ô›õ¬ ¬…°¬. ð}†ü� ¤†¾ê …² …ð~…²û|âý±ÿ ›Ž̄

°Æõ‹• ‹ú ô¶ýéú …èý†Ù ð»†ó ìþ|¬ø~€ ¬°¾~ ›Ž̄ °Æõ‹• ¬° …èý†Ù

¨†èÀ|¶†²ÿ º~û …² …èý†Ù ̈†ï ‹ý»}± …¶•. Îé• …Ö³…ü¼ ›Ž̄

°Æõ‹• ¬° …èý†Ù ̈†èÀ¶†²ÿ º~û Þ†ø¼ ìÛ~…° ìõ…¬ ìõìþ ô ¾íÓþ

¶Ç¥þ …èý†Ù …¶•. øí†ó|Æõ° Þú ¬° ›~ôë 2 ð»†ó ¬…¬û º~û …¶•€

ìý†ðãýò ÚÇ± …èý†Ù ̈†ï mm707 ô ‹±…ÿ …èý†Ù ̈†èÀ|¶†²ÿ º~û

mm|562 …¶•. Þ†ø¼ ÚÇ± …èý†Ù ‹± …÷± ›~…º~ó èýãñýò ô øíþ|¶éõèõ²

Æþ Ö±…üñ~ ̈†èÀ|¶†²ÿ ºýíý†üþ …¶•. ¬° …¶}×†¬û …² …èý†Ù ‹ú Îñõ…ó

|{Ûõü•|Þññ~û Þ†ì�õ²ü•|ø† ìÛ~…° …¶}¥ß†ï Þ»»þ …èý†Ù …øíý• ôüµû|…ÿ

¬…°¬ ô ø±Ÿú …¶}¥ß†ï Þ»»þ …èý†Ù ‹ý»}± ‹†º~€ …÷± {Ûõü•|Þññ~âþ

‹ý»}±ÿ ¬° Þ†ì�õ²ü• ̈õ…ø~ ¬…º•.

øí†ó|Æõ° Þú ¬° …üò ›~ôë ì»†ø~û ìþ|ºõ¬€ …¶}¥ß†ï Þ»»þ …èý†Ù

¨†èÀ|¶†²ÿ º~û ð·Œ• ‹ú …¶}¥ß†ï Þ»»þ …èý†Ù ̈†ï ¤~ô¬ 07

¬°¾~ …Ö³…ü¼ ¬…°¬ ô ¬° ð}ýœú ‹±…ÿ {ùýú Þ†ì�õ²ü• ìñ†¶�|{± ø·}ñ~.

{œ³üú ô…°ü†ð̧ ¬…¬û|ø†ÿ ì±‹õÉ ‹ú ›Ž̄ °Æõ‹•€ ÚÇ± ô …¶}¥ß†ï

Þ»»þ ð»†ó ¬…¬€ …̈}çÙ ìÏñþ|¬…°ÿ ‹ýò ìý†ðãýò …üò ì}Óý±ø† ¬° …èý†Ù

¨†ï ô ̈†èÀ|¶†²ÿ º~û ô›õ¬ ¬…°¬.

ºßê2 ÆýØ|ø†ÿ RITF| ‹ú ¬¶• „ì~û ‹±…ÿ …èý†Ù ̈†ï ô …èý†Ù

¨†èÀ|¶†²ÿ º~û °… ð»†ó ìþ|¬ø~. ¬° …üò ÆýØ Úéú ìñ×þ ¬° Î~¬

ìõ›þ 1-mc6061 |ì±‹õÉ ‹ú ìõ…¬ èýãñýñþ ô øíþ|¶éõèõ²ÿ …¶•

]51€21[. øí†ó|Æõ° Þú ìç¤Ëú ìþ|ºõ¬€ ¬° ÆýØ …èý†Ù ̈†èÀ|¶†²ÿ

º~û …üò Úéú ô›õ¬ ð~…°¬ Þú ìþ|{õ…ó ð}ýœú â±Ö• øíþ|¶éõèõ² ô èýãñýò

Æþ Ö±…üñ~ ̈†èÀ|¶†²ÿ …² …èý†Ù¨±ì† ›~… º~û|…ð~. �ýà|ø†ÿ 3151 ô

1-mc|2341 ì±‹õÉ ‹ú …°{Ï†½ Þ»»þ  C=C| „°ôì†{ýà …¶•. ‹±›·}ãþ

…üò �ýà ¬° …èý†Ù ̈†èÀ|¶†²ÿ º~û ‹ú ¬èýê Þ†ø¼ èýãñýò ‹·ý†° Þí}±

…² …èý†Ù ̈†ï …¶• ]61€51€21[. ì¥~ô¬û ‹·†ì~ 1-mc0021-059  ì±‹õÉ ‹ú

…°{Ï†½ Þ»»þ O-C| …¶• ô ¬° …üò ì¥~ô¬û Úéú ìñ×þ 1-mc3301

ì±‹õÉ ‹ú ¶éõèõ² …¶• Þú ¬° …èý†Ù ̈†èÀ|¶†²ÿ º~û€ º~– …üò Úéú ‹ú

ì±…{� …² º~– ÆýØ …èý†Ù ̈†ï …ôèýú ‹ý»}± …¶• ]61[.  Úéú 1-mc698

ì±‹õÉ ‹ú …°{Ï†½ ðõ¶†ðþ H-C| …¶• ô ð»†ó|¬øñ~û ôÂÏý• ¶éõèõ² ¬°

ì†¬û …¶•. …üò Úéú ¬° …èý†Ù ̈†èÀ|¶†²ÿ º~û ð·Œ• ‹ú …èý†Ù ̈†ï

º~– ‹ý»}±ÿ ¬…°¬. …ÆçÎ†– ‹ú ¬¶• „ì~û …² ÆýØ …èý†Ù ̈†ï ô …èý†Ù

¨†èÀ|¶†²ÿ º~û ð»†ó ìþ|¬ø~€ ¬°¾~ ¶éõèõ² ¬° …èý†Ù ̈†èÀ|¶†²ÿ

º~û …Ö³…ü¼ ô ¬°¾~ èýãñýò ô øíþ ¶éõèõ² ¬° „ðù† Þ†ø¼ ü†Ö}ú …¶•.

ºßê|3 |ðíõ¬…° {œ³üú â±ì†üþ øî|²ì†ó )TAS(| ì±‹õÉ ‹ú …èý†Ù ̈†ï ô

…èý†Ù ̈†èÀ|¶†²ÿ º~û °… ð»†ó ìþ|¬ø~. …èý†Ù ̈†èÀ|¶†²ÿ º~û

ð·Œ• ‹ú …èý†Ù ̈†ï ¬ì†ÿ º±ôÑ ô �†ü†ó {©±ü� ‹ý»}±ÿ ¬…°ð~ Þú ¬èýê

„ó °… ìþ|{õ…ó ‹ú Îé• ›~… º~ó ìõ…¬ èýãñýò ô øíþ|¶éõèõ²ÿ ‹† ìÛ†ôì•

â±ì†üþ Þî Æþ ì±…¤ê ̈†èÀ|¶†²ÿ ¬…ð·•. ¬ì†ÿ º±ôÑ {©±ü�

…èý†Ù ̈†èÀ|¶†²ÿ º~û ð·Œ• ‹ú ¬ì†ÿ º±ôÑ {©±ü� …èý†Ù ̈†ï 61%

…Ö³…ü¼ ¬…°¬. …üò …ì± ð»†ó ìþ|¬ø~€ …¶}×†¬û …² Îíê„ô°ÿ ºýíý†üþ ¬°

…Ö³…ü¼ ìÛ†ôì• â±ì†üþ …èý†Ù …÷± ²ü†¬ÿ ¬…º}ú …¶•. …Ö³…ü¼ ¬ì†ÿ

{©±ü� ¬° …èý†Ù ̈†èÀ|¶†²ÿ º~û ‹ú Þ†ø¼ ìÛ~…° èýãñýò ô

øíþ|¶éõèõ² ô …Ö³…ü¼ ìÛ~…° ¶éõèõ² ¬° …èý†Ù ð·Œ• ¬…¬û ìþ|ºõ¬ ]71[.

ð}†ü� ‹ú ¬¶• „ì~û …² ðíõ¬…° {œ³üú â±ì†üþ ‹±…ÿ ¬ì†ÿ º±ôÑ {©±ü�€

¬ì†ÿ ‹ý»ýñú ô ¬°¾~ °Æõ‹• …èý†Ù ¬° ›~ôë3 „ì~û …¶•.

|›~ôë 2-̈õ…Á ºýíý†üþ€ Öý³üßþ ô ìß†ðýßþ …èý†Ù.

¨†Þ·}±

)%(

èýãñýò

)%(

…¶}¥ß†ï

Þ»»þ

)aPM(

ÚÇ±)m(μ
›Ž̄

°Æõ‹• )%(
…èý†Ù

8

2

7/91

7/9

5/141

9/522

707

562

83

68

¨†ï

¨†èÀ||¶†²ÿ º~û

ºßê 2 -ÆýØ RITF| ‹±…ÿ …èý†Ù ̈†ï ô ̈†èÀ|¶†²ÿ º~û.
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ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¶õï€ ºí†°û 6€ ‹ùíò -…¶×ñ~ 9831 472

¨õ…Á Öý³üßþ ô ìß†ðýßþ Þ†ì�õ²ü•   |

ìý†ðãýò ̈õ…Á …ð~…²û|âý±ÿ º~û ‹±…ÿ Þ†ì�õ²ü•|ø†ÿ {ùýú º~û ¬°

›~ôë4 „ô°¬û º~û …¶•. …¶}¥ß†ï Þ»»þ Þ†ì�õ²ü•|ø†ÿ {ùýú º~û ¬°

Îíê„ô°ÿ|ø†ÿ ì©}éØ …² 5/2 {† 02 ¬°¾~ ð·Œ• ‹ú ðíõðú �éýí±ÿ

¨†èÀ …Ö³…ü¼ ¬…º}ú …¶•. ‹ý»}±üò ìÛ~…° …¶}¥ß†ï Þ»»þ ì±‹õÉ ‹ú

Þ†ì�õ²ü• {ùýú º~û ‹† …èý†Ù °ü³ ô ‹† 03 ¬°¾~ …èý†Ù …¶• ô Þí}±üò

ìÛ~…° …¶}¥ß†ï Þ»»þ ì±‹õÉ ‹ú Þ†ì�õ²ü• {ùýú º~û ‹† …èý†Ù ¬°º• ô

‹† 01 ¬°¾~ …èý†Ù …¶•. ìÛ†ü·ú Þéþ …¶}¥ß†ï Þ»»þ …èý†Ù °ü³ ‹†

¬°º• ð»†ó ìþ|¬ø~€ Þ†ì�õ²ü•|ø†ÿ {ùýú º~û ‹† …èý†Ù °ü³ …¶}¥ß†ï

Þ»»þ ‹ý»}±ÿ ¬…°ð~€ ²ü±… …èý†Ù °ü³{± ‹† ìõ…¬ �éýí±ÿ ‹ù}± ì©éõÉ º~û ô

Ÿ·Œñ~âþ ‹ý»}±ÿ ‹ýò „ðù† ‹±Ú±…° ìþ|ºõ¬. ð}†ü� {œ³üú ô…°ü†ð̧ ð»†ó

¬…¬€ …÷± ðõÑ …èý†Ù ô ¬°¾~ …èý†Ù ô …÷± ì}Û†‹ê „ðù† ‹± …¶}¥ß†ï Þ»»þ

Þ†ì�õ²ü•|ø† ìÏñþ|¬…° …¶•.  |

›~ôë4 ð»†ó ìþ|¬ø~€ ‹† …Ö³…ü¼ ¬°¾~ …èý†Ù€ ì~ôë Þ»·†ðþ

Þ†ì�õ²ü•|ø† …Ö³…ü¼ ìþ|ü†‹~ ô Þ†ì�õ²ü•|ø†ÿ {ùýú º~û ‹† …èý†Ù °ü³

¬…°…ÿ ì~ôë Þ»·†ðþ ‹ý»}±ÿ ø·}ñ~. ‹ý»}±üò ìÛ~…° ì~ôë Þ»·†ðþ

ì±‹õÉ ‹ú Þ†ì�õ²ü• ‹† 03% …èý†Ù °ü³ ô Þí}±üò ìÛ~…° ðíõðú �éþ|…{ýéñþ

¨†èÀ ð»†ó ¬…¬û …¶•. ì~ôë Þ»·†ðþ ¬° ðíõðú|ø†ÿ ì©}éØ

Þ†ì�õ²ü• ð·Œ• ‹ú ðíõðú �éþ|…{ýéò ̈†èÀ 61 {† 25 ¬°¾~ …Ö³…ü¼ ¬…°¬.

ð}†ü� {œ³üú ô…°ü†ð̧ ð»†ó ìþ|¬ø~€ …÷± ðõÑ …èý†Ù ô ¬°¾~ …èý†Ù ‹±

ì~ôë Þ»·†ðþ Þ†ì�õ²ü•|ø† ìÏñþ|¬…° ‹õ¬û€ ôèþ …÷± ì}Û†‹ê „ðù†  ‹± ì~ôë

Þ»·†ðþ ìÏñþ|¬…° ðý·•.  |

øí†ó|Æõ° Þú ¬° ›~ôë4 ð»†ó ¬…¬û º~û …¶•€ ðíõðú �éýí±ÿ ̈†èÀ

‹ý»}±üò ìÛ~…° …¶}¥ß†ï Â±‹ú|…ÿ °… ¬…°¬ ô ø±Ÿú ìÛ~…° ¬°¾~ …èý†Ù

‹ý»}± ºõ¬€ …¶}¥ß†ï Â±‹ú|…ÿ Þ†ì�õ²ü• Þí}± ìþ|ºõ¬. øíýò

ì»†ø~…– ðý³ ‹±…ÿ Þ†ì�õ²ü•|ø†ÿ {ùýú º~û ‹† ̈±¬û ŸõŽ ðý³ â³…°½

º~û …¶• ]81[. ìÛ†ü·ú ¬…¬û|ø†ÿ …¶}¥ß†ï Â±‹ú|…ÿ ð»†ó ìþ|¬ø~€

Þ†ì�õ²ü•|ø†ÿ {ùýú º~û ‹† …èý†Ù ¬°º• …¶}¥ß†ï Â±‹ú|…ÿ Þí}±ÿ

¬…°ð~. ‹ñ†‹±…üò ìþ|{õ…ó ð}ýœú â±Ö•€ ‹† …Ö³…ü¼ ¬°¾~ …èý†Ù€ Þ†ì�õ²ü•

ºßññ~û|{± ìþ|ºõ¬. ð}†ü� {œ³üú ô…°ü†ð̧ °ôÿ ¬…¬û|ø†ÿ …¶}¥ß†ï

Â±‹ú|…ÿ ð»†ó ìþ|¬ø~€ ðõÑ …èý†Ù ô ¬°¾~ …èý†Ù ‹± …¶}¥ß†ï Â±‹ú|…ÿ

Þ†ì�õ²ü• …÷± ìÏñþ ¬…°¬€ ôèþ …÷± ì}Û†‹ê …üò ¬ô Î†ìê ìÏñþ|¬…° ðŒõ¬.  |

¬° ›~ôë4€ ìÛ~…° ‹ý»ýñú Þ±ð¼ Þ†ì�õ²ü•|ø†  ¬° „²ì†ü¼ Þ»¼ ¬°

è¥Ëú �†°û º~ó ðíõðú „ì~û …¶•. …üò ¬…¬û|ø† ð»†ó ìþ|¬ø~€

Þ†ì�õ²ü•|ø†ÿ {ùýú º~û ð·Œ• ‹ú �éýí± ̈†èÀ Þ±ð¼ ÖõÝ|…èÏ†¬û

Þí}±ÿ ¬…°¬€ ‹ú Æõ°ÿ Þú ¬°¾~ …Ö³…ü¼ Æõë ¬° Îíê„ô°ÿ|ø†ÿ

ì©}éØ ‹ýò 21 {† 05 ‹±…‹± Þ†ø¼ ¬…º}ú …¶•. …¾õæ_ ìõ…¬ �ç¶}ýßþ

øñã†ìþ Þú ²ü± ðý±ôÿ Þ»»þ Ú±…° ìþ|âý±ð~€ …Ö³…ü¼ Æõë ̈ýéþ ²ü†¬ÿ

�ý~… ìþ|Þññ~. ôèþ€ …èý†Ù ¶éõèõ²ÿ …Ö³…ü¼ Æõë Ÿñ~…ðþ ð~…°ð~. ‹† {õ›ú

‹ú …üò Þú ¬°Þ†ì�õ²ü• �ýõ¶}ãþ ìõ…¬ ²ìýñú ‹ú ô¶ýéú …èý†Ù ¶éõèõ²ÿ

ºß·}ú ìþ|ºõ¬€ ‹ñ†‹±…üò ìÛ~…° Þ±ð¼ Þ†ì�õ²ü•|ø† ð·Œ• ‹ú |�éþ|…{ýéò

¨†èÀ Þí}± …¶•. Þ†ì�õ²ü• {ùýú º~û ‹† …èý†Ù ¬°º• ð·Œ• ‹ú …èý†Ù

°ü³ ¬…°…ÿ Þ±ð¼ ‹ý»ýñú ‹ý»}±ÿ ø·}ñ~. ð}†ü� {œ³üú ô…°ü†ð̧ ð»†ó ¬…¬€

ºßê 3  -ðíõ¬…° {œ³üú â±ì†üþ …èý†Ù ̈†ï ô ̈†èÀ|¶†²ÿ º~û.

›~ôë3-̈õ…Á â±ì†üþ …èý†Ù ̈†ï ô ̈†èÀ¶†²ÿ º~û.
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