
M
echanical properties of wood/plastic composites manufactured by poly-

ethylene and polypropylene blends (PP/HDPE) were studied. The

SEBS (styrene-ethylene butylene-styrene) and EPDM (ethylene-propy-

lene diene monomer) were used as compatibilizers to improve the compatibility and

miscibility of the interface between HDPE and PP phases. The sawdust and polymers

were compounded using an internal mixer (Haake). The samples of wood/plastic

composite were prepared by injection-molding. Mechanical properties of wood/plas-

tic composites such as, flexural modulus and flexural strength, impact strength and

tensile strength were determined. The Taguchi method was employed in order to

optimize these properties. Blends of PP and PE (3 levels), MAPP content (3 levels),

polymer compatibilizer content (3 levels), polymer compatibilizer (two types) were

considered as variable parameters. The results indicated that wood/plastic compos-

ites containing: 80% HDPE with 20% PP blend, 4% MAPP coupling agent, 2%

polymer and EPDM compatibilizers were the optimum conditions to acquire the best

quality composites. The fracture surfaces of samples were observed by scanning

electron microscopy.
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ðõÑ ¶†²â†°Þññ~û �éýí±ÿ ìÛ~…° ¶†²â†°Þññ~û �éýí±ÿ2)%( PPAM )%( EPDH/PP )%( „°¬ ŸõŽ )%( ðíõðú 

SBES

MDPE

MDPE

SBES 

SBES 

MDPE

MDPE

SBES 

SBES 

2

4

6

4

6

2

6

2

4

0

2

4

0

2

4

0

2

4

1
)08/02(04

)08/02(83

)08/02(63

)05/05(04

)05/05(83

)05/05(63

)02/08(04

)02/08(83

)02/08(63

06 

06

06 

06 

06 

06 

06 

06 

06 

1

2

3

4

5

6

7

8

9

1- …Î~…¬ ¬…̈ê �±…ð}³ ð·Œ• ¬ô ›³Š �éýí±ÿ ô Î~¬ ‹ý±ôó �±…ð}³ ìœíõÑ �éýí±ø† ¬° {±Þý� Þ†ì�õ²ü• …¶•.  |

2- ‹± …¶†¹ ô²ó �éýí±.
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{Ïýýò º±…üÈ ‹ùýñú ¶†̈• Þ†ì�õ²ü•|ø†ÿ ŸõŽ -�ç¶}ýà ¤†¾ê …² „ìý©}ú EPDH/PP
ìñ†  Öý±ô²û ô øíß†°…ó

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

ŸõŽ -�ç¶}ýà ð»†ó ¬…¬û º~û …¶•. Ÿù†° ðíõ¬…° °¶î º~û ¬° …üò

ºßê€ …÷± Ÿù†° Î†ìê ì©}éØ °… ¬° ¶Ç¦ {Óýý±…– „ðù† ð»†ó ìþ|¬ø~.

øí†ó|Æõ° Þú ìç¤Ëú ìþ|ºõ¬€ „ìý©}ú ¤†ôÿ 02% �éþ|…{ýéò ô 08%

�éþ|�±ô�ýéò€ ‹ý»}±üò ìÛ~…° ì~ôë Þ»·†ðþ ̈í»þ °… ð»†ó ìþ|¬ø~. ‹ú

ðË± ìþ|°¶~€ �éþ|�±ô�ýéò ¬…°…ÿ ¶×}þ ‹ý»}±ÿ ð·Œ• ‹ú �éþ|…{ýéò …¶•

]9[. ‹† …Ö³…ü¼ ìÛ~…° �éþ|�±ô�ýéò ì~ôë Þ»·†ðþ ̈í»þ Þ†ì�õ²ü•|ø†ÿ

¤†¾ê …Ö³…ü¼ ü†Ö}ú …¶•. 

ð}†ü� ì}Ï~¬ ðý³ ð»†ó ìþ|¬ø~€ ‹† …Ö³…ü¼ ¬°¾~ ô²ðþ �éþ|�±ô�ýéò

¬°„ìý©}ú EP/PP|€ ì~ôë Þ»·†ðþ ̈í»þ …Ö³…ü¼ ìþ|ü†‹~ ]61€6[.

øî|Ÿñýò€ ÆŒÜ ð}†ü� ô›õ¬ 4% Î†ìê ›×•|Þññ~û PPAM| ¬°

Þ†ì�õ²ü•|ø†ÿ ŸõŽ -�ç¶}ýà€ ¶Œ� …üœ†¬ ð†¤ýú ‹ýò ¶Ç¥þ ìõö÷±

‹ýò �±Þññ~û ÚÇŒþ ô �éýí± Òý±ÚÇŒþ º~û ô {ñ¼ °… …² ì†{±ü̧ �éýí± ‹ú

ìõ…¬ èýãñõ¶éõèõ²ÿ€ ²ü± ‹†° ̈í»þ ‹ú Æõ° ìõö÷±{±ÿ …ð}Û†ë ¬…¬û …¶•.  |

|‹† …Ö³…ü¼ ìÛ~…° ¶†²â†°Þññ~û �éýí±ÿ€ ì~ôë Þ»·†ðþ ̈í»þ

Þ†ì�õ²ü• ŸõŽ- �ç¶}ýà Þ†ø¼ ü†Ö}ú …¶•. 

ð}†ü� |‹±°¶þ|ø†ÿ �µôø»ã±…ó ðý³ ð»†ó ¬øñ~û Þ†ø¼ ì~ôë Þ»·†ðþ

Þ†ì�õ²ü• ŸõŽ -�ç¶}ýà ‹† …Ö³…ü¼ ìÛ~…° ¶†²â†°Þññ~û �éýí±ÿ …¶•

Þú ¬èýê …üò �~ü~û ì†øý• …ðÏÇ†Ù|�̄ü± ¶†²â†°Þññ~û|ø† ô Þî ‹õ¬ó ì~ôë

¨í»þ „ðù†¶• ]32€22[. ‹† {õ›ú ‹ú ºßê 1-¬ ¶†²â†°Þññ~û MDPE|€

ð·Œ• ‹ú SBES| ‹ú Îñõ…ó ¶Ç¦ ‹ùýñú ìÏ±Öþ ìþ|ºõ¬. ¶†²â†°Þññ~û

MDPE|‹±øî|Þñ¼ ‹ýò ¶Ç¥þ ¬° Ö±…üñ~ {±Þý� ì̄…Ž ô Ÿ·Œñ~âþ ‹ýò

¬ô Ö†² �éýí± °… ¬° ¤†è• ›†ì~ {Ûõü•  ìþ|Þñ~ ]42[ ìÛ~…° ¶Çõ§ ‹ùýñú

‹±…ÿ ¬…º}ò ¤~…Þ±̃ ì~ôë Þ»·†ðþ ̈í»þ Þ†ì�õ²ü• ¬° ›~ôë 3„ì~û

…¶•.

…¶}¥ß†ï ̈í»þ

„÷†° Îõ…ìê …ð}©†‹þ ‹± …¶}¥ß†ï ̈í»þ Þ†ì�õ²ü• ŸõŽ -�ç¶}ýà ¬°

ºßê 2ì»†ø~û ìþ|ºõ¬. ‹† {õ›ú ‹ú …üò ºßê ¬ü~û ìþ|ºõ¬€ ¬° 08 ¬°¾~

ºßê 1- „÷†° …¾éþ Îõ…ìê ì©}éØ ‹± �†¶ª ì~ôë Þ»·†ðþ ̈í»þ: )…èØ( …÷± ¬°¾~ ô²ðþ EPDH/PP|€ )Ž( …÷± ¬°¾~ ô²ðþ PPAM|€ )ž( …÷± ¬°¾~

ô²ðþ ¶†²â†°Þññ~û �éýí±ÿ ô )¬( …÷± ðõÑ ¶†²â†°Þññ~û �éýí±ÿ.



{Ïýýò º±…üÈ ‹ùýñú ¶†̈• Þ†ì�õ²ü•|ø†ÿ ŸõŽ -�ç¶}ýà ¤†¾ê …² „ìý©}ú EPDH/PP
ìñ†  Öý±ô²û ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·• ô  Ÿù†°ï€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 0931 48

ô²ðþ PP| ô 02 ¬°¾~ ô²ðþ EPDH| ‹ý»}±üò ìÛ~…° …¶}¥ß†ï ̈í»þ

¤†¾ê º~û …¶•. …¶}¥ß†ï ̈í»þ Þ†ì�õ²ü• ‹ú Ú~°– Ÿ·Œñ~âþ

{±ÞýŒ†– ô…‹·}ú …¶•. 

ðË± ‹ú …üò Þú ¬° {±Þý� Þ†ì�õ²ü• …² PPAM| ‹ú Îñõ…ó ›×• Þññ~û

…¶}×†¬û º~û€ ‹~üùþ …¶• Þú ¬° ìœ†ô°– PPAM|€ Ÿ·Œñ~âþ PP| ‹† „°¬

ŸõŽ ‹ù}± …² Ÿ·Œñ~âþ EPDH| ‹† „°¬ ŸõŽ …¶• )‹ú ¬èýê Î~ï

¶†²â†°ÿ …¶ßé• PP| ¬° PPAM| ‹† EPDH| ìõ›õ¬ ¬° ì†{±ü̧

Þ†ì�õ²ü•( ]52[. ‹ñ†‹±…üò€ ‹† …Ö³…ü¼ ìÛ~…° PP|€ …Ö³…ü¼ …¶}¥ß†ï ̈í»þ

Þ†ì�õ²ü• ŸõŽ -�ç¶}ýà ìñÇÛþ ‹ú ðË± ìþ|°¶~.  |

…÷± {Óýý±…– ìÛ~…° PPAM| ‹± �†¶ª …¶}¥ß†ï ̈í»þ Þ†ì�õ²ü• 

›~ôë 3- ¶Çõ§ ‹ùýñú Îõ…ìê ¬° „²ì†ü¼|ø†ÿ ì©}éØ.

…¶}¥ß†ï Þ»»þ
ìÛ†ôì• Â±‹ú|…ÿ ‹~ôó

ºß†Ù
…¶}¥ß†ï ̈í»þ ì~ôë Þ»·†ðþ ̈í»þ Î†ìê 

3

3

1

2

1

3

3

2

3

1

1

1

3

3

1

2

EPDH/PP )%(

PPAM )%(

ìÛ~…° ¶†²â†°Þññ~û �éýí±ÿ )%(

ðõÑ ¶†²â†°Þññ~û �éýí±ÿ

ºßê 2- „÷†° …¾éþ Îõ…ìê ì©}éØ ‹± �†¶ª …¶}¥ß†ï ̈í»þ: )…èØ( …÷± ¬°¾~ ô²ðþ EPDH/PP|€ )Ž( …÷± ¬°¾~ ô²ðþ PPAM€ )ž( …÷± ¬°¾~ ô²ðþ

¶†²â†°Þññ~û �éýí±ÿ ô )¬( …÷± ðõÑ ¶†²â†°Þññ~û �éýí±ÿ.
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{Ïýýò º±…üÈ ‹ùýñú ¶†̈• Þ†ì�õ²ü•|ø†ÿ ŸõŽ -�ç¶}ýà ¤†¾ê …² „ìý©}ú EPDH/PP
ìñ†  Öý±ô²û ô øíß†°…ó

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

ŸõŽ -�ç¶}ýà ðý³ ¬° ºßê 2ð»†ó ¬…¬û º~û …¶•. ‹† ô›õ¬ 2 ¬°¾~

ô²ðþ PPAM| ¬° Þ†ì�õ²ü•€ Þ†ø¼ …¶}¥ß†ï ̈í»þ ì»†ø~û ìþ|ºõ¬. ‹†

…Ö³…ü¼ ìÛ~…° PPAM| ‹ú 4 ¬°¾~ ô²ðþ€ …¶}¥ß†ï ̈í»þ …Ö³…ü¼

ìþ|ü†‹~€ …ì† Þí}± …² ¤†è• ‹~ôó ¶†²â†°Þññ~û …¶•. 

‹† {õ›ú ‹ú ü†Ö}ú|ø†ÿ �µôø»ã±…ó ¬° …üò ²ìýñú€ ô›õ¬ …¶}‰†°…– Öé³ÿ ‹ú

Îñõ…ó °ô…ó|¶†² ¬° Þ†ì�õ²ü• ŸõŽ -�ç¶}ýà€ …÷± ¶†²â†°Þññ~û

PPAM| °… ¬° …Ö³…ü¼ ‹±øî|Þñ¼ ‹ýò „°¬ ŸõŽ  ô �éýí± ̈ñþ̃ ìþ|Þñ~ ü†

…÷± ìñ×þ ‹± „ó ¬…°¬ ]72€62[. ¬°{±Þý� Þ†ì�õ²ü• ¶†̈}ú º~û ðý³ ô›õ¬

°ô…ó|¶†² Þé·ýî …¶}‰†°…–€ ¶Œ� Þ†ø¼ …¶}¥ß†ï ̈í»þ Þ†ì�õ²ü•

¤†¾ê º~û …¶•. øî Ÿñýò€ ð}†ü� ¤†Þþ …² „ó …¶• Þú ‹† …Ö³…ü¼ ìÛ~…°

¶†²â†°Þññ~û ‹ýò ¬ô Ö†² �éýí±ÿ …¶}¥ß†ï ̈í»þ Þ†ì�õ²ü• ŸõŽ -

�ç¶}ýà Þ†ø¼ ìþ|ü†‹~. ð}†ü� ‹±°¶þ �µôø»ã±…ó ðý³ Þ†ø¼ …¶}¥ß†ï

¨í»þ Þ†ì�õ²ü• ŸõŽ -�ç¶}ýà …¾ç§ º~û ‹† …ðõ…Ñ …¾ç§ Þññ~û

Â±‹ú °… ð†ºþ …² Þî ‹õ¬ó …¶}¥ß†ï ̈í»þ …¾ç§ Þññ~û|ø†ÿ Â±‹ú ‹ý†ó

Þ±¬û|…ð~ ]82[.  |

‹±…¶†¹ ºßê 2-¬ì»†ø~û ìþ|ºõ¬€ ¶†²â†°Þññ~û SBES| ‹† …̈}çÙ

ð†Ÿý³ÿ ‹ý¼ …² MDPE| ‹± …¶}¥ß†ï ̈í»þ …÷± ìþ|â̄…°¬. ì†¬û

¶†²â†°Þññ~û SBES| ‹† Þ†ø¼ …ð±ÿ́ ‹ýò ¶Ç¥þ ¬ô �éýí±€ ¶Œ�

…Ö³…ü¼ Ÿ·Œñ~âþ ¬° ¶Ç¦ ì»}±á ‹ýò ¬ô Ö†² ìþ|ºõ¬ ]92[. ìÛ~…°

¶Çõ§ ‹ùýñú ‹±…ÿ ¬¶•|ü†‹þ ‹ú ¤~…Þ±̃ …¶}¥ß†ï ̈í»þ Þ†ì�õ²ü• ¬°

›~ôë 3„ì~û …¶•.

ìÛ†ôì• Â±‹ú|…ÿ ‹~ôó ºß†Ù

ð}†ü� ¤†¾ê …² {¥éýê {†âõŸþ ì±‹õÉ ‹ú „²ìõó ìÛ†ôì• Â±‹ú|…ÿ ¬°

ºßê 3 ì»†ø~ûìþ|ºõ¬. ‹±…üò …¶†¹€ ‹ý»}±üò ìÛ†ôì• Â±‹ú|…ÿ ‹~ôó

ºß†Ù ì±‹õÉ ‹ú ðíõðú|ø†ÿ ¬…°…ÿ 02% �éþ|�±ô�ýéò ô 08% �éþ|…{ýéò

…¶•. ‹† …Ö³…ü¼ ¬°¾~ ô²ðþ �éþ|�±ô�ýéò ¬° „ìý©}ú€ ìÛ†ôì• Â±‹ú|…ÿ

‹~ôó ºß†Ù Þ†ì�õ²ü• Þ†ø¼ ü†Ö}ú …¶• Þú ð}ýœú ì»†‹ùþ ðý³ ¬° …üò

ºßê 3- „÷†° …¾éþ Îõ…ìê ì©}éØ ‹± �†¶ª ìÛ†ôì• Â±‹ú|…ÿ ‹~ôó ºß†Ù: )…èØ( …÷± ¬°¾~ ô²ðþ EPDH/PP|€  )Ž( …÷± ¬°¾~ ô²ðþ PPAM|€ )ž(

…÷± ¬°¾~ ô²ðþ ¶†²â†°Þññ~û �éýí±ÿ ô )¬( …÷± ðõÑ ¶†²â†°Þññ~û �éýí±ÿ.



{Ïýýò º±…üÈ ‹ùýñú ¶†̈• Þ†ì�õ²ü•|ø†ÿ ŸõŽ -�ç¶}ýà ¤†¾ê …² „ìý©}ú EPDH/PP
ìñ†  Öý±ô²û ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·• ô  Ÿù†°ï€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 0931 50

²ìýñú ô›õ¬ ¬…°¬ ]61[. …¤}í†æ …üò …ì± °… ìþ|{õ…ó ‹ú ìÛ†ôì• Â±‹ú|…ÿ

Þí}± �éþ|�±ô�ýéò ð·Œ• ‹ú �éþ|…{ýéò ð·Œ• ¬…¬.

|‹† …Ö³…ü¼ ìÛ~…° 4 ¬°¾~ ô²ðþ PPAM| ‹ú ðíõðú|ø†€ ìÛ†ôì•

Â±‹ú|…ÿ Þ†ì�õ²ü• …Ö³…ü¼ ü†Ö}ú …¶•. ¬° ô…ÚÐ ¬° Þ†ì�õ²ü•|ø†ÿ

ŸõŽ -�ç¶}ýà ›×•|Þññ~û PPAM|¶Œ� …üœ†¬ …{¿†æ–

Þõô…æð·þ ‹† �±Þññ~û ìþ|ºõð~ Þú …üò ô…Þñ¼|ø† Ÿ·Œñ~âþ °… ‹ýò

�éýí±ø† ô �±Þññ~û …Ö³…ü¼ ìþ|¬ø~ ô ¶Œ� ‹ùŒõ¬ ìÛ†ôì•|ø† ìþ|ºõ¬

]03[. øî|Ÿñýò€ ô›õ¬ 6% ¶†²â†°Þññ~û ìõ›� …Ö³…ü¼ ìÛ†ôì•

Â±‹ú|…ÿ �éýí±ø† ìþ|ºõ¬. ¬° ô…ÚÐ€ ®°…– …æ¶}õì± ‹ú Îé• ¬…º}ò

¶†̈}†° Þ»·†ó ìþ|{õ…ðñ~ {Óýý± ºßê ¬øñ~ ô …÷± Ú†‹ê {õ›ùþ ‹± ›Ž̄ ô

�±…Þñ~û º~ó …ð±ÿ́ Â±‹ú ¬…º}ú ‹†ºñ~. ‹ñ†‹±…üò€  ìÛ†ôì• Â±‹ú|…ÿ ‹†

…Ö³…ü¼ …æ¶}õì± ‹ý»}± ìþ|ºõ¬ ]13[. ð}†ü� ‹ú ¬¶• „ì~û ì±‹õÉ ‹ú

ìÛ†ôì• Â±‹ú|…ÿ ¬° ºßê3-¬€ ð»†ó ¬øñ~û …üò …¶• Þú Îíéß±¬

MDPE| ‹ú Îñõ…ó ¶†²â†°Þññ~û ‹ýò ¬ô Ö†² �éýí±ÿ ‹ù}± …² SBES| ‹õ¬û

…¶•. …² „ó ›† Þú �†°…ì}± …ð¥çë|�̄ü±ÿ  EP| ô MDPE| ‹·ý†° ð³¬üà ‹ú

øî …¶• )28/7=
PP

€38/8=
EP

ô2/1)2mc/lac(63/8=
MDPE

(

¬° ¤ýò …̈}çÉ€ ®°…–  EP| ô MDPE| ‹ú øî ìþ|Ÿ·Œñ~ ]41[. …² Æ±Öþ€

Ÿõó MDPE| Þõ�éýí±ÿ …² PP| ô EP| …¶•€ ¶†²â†°ÿ ²ü†¬ÿ ð»†ó

ìþ|¬ø~ ô Ÿ·Œñ~âþ ¬ô Ö†² °… ‹ùŒõ¬ ìþ|‹©»~. ¬° ð}ýœú€ ¶Œ� ‹ùŒõ¬

ìÛ†ôì• Â±‹ú|…ÿ Þ†ì�õ²ü• ¤†¾ê ìþ|ºõ¬ ]7[.  ¬° ›~ôë 3¶Çõ§

‹ùýñú ‹±…ÿ °¶ý~ó ‹ú ‹ý»}±üò ìÛ†ôì• Â±‹ú|…ÿ ‹~ôó ºß†Ù ì»†ø~û

ìþ|ºõ¬. ‹† {õ›ú ‹ú º±…üÈ ‹ùýñú ‹ú ¬¶• „ì~û ðíõðú 3 ‹ý»}±üò ìÛ†ôì•

Â±‹ú|…ÿ ‹~ôó ºß†Ù °… ¬…°¬.

…¶}¥ß†ï Þ»»þ

ð}†ü� „²ìõó …¶}¥ß†ï Þ»»þ Þ†ì�õ²ü• ŸõŽ -�ç¶}ýà ¬° ºßê 4

ð»†ó ¬…¬û º~û …¶•. øí†ó Æõ° Þú ìç¤Ëú ìþ|ºõ¬€ ¬° ºßê 4- …èØ

¤~…Þ±̃ ìÛ~…° …¶}¥ß†ï Þ»»þ ¬° „ìý³û ¤†ôÿ 02% �éþ|…{ýéò ô 08%

�éþ|�±ô�ýéò …¶•. …üò …ì± °… …¤}í†æ ìþ|{õ…ó ‹ú …¶}¥ß†ï Þ»»þ ‹ý»}±

�éþ|�±ô�ýéò ð·Œ• ‹ú �éþ|…{ýéò ]8[ ð·Œ• ¬…¬. ð}†ü� �µôø¼ …ðœ†ï º~û

δ δ δ

ºßê 4- „÷†° …¾éþ Îõ…ìê ì©}éØ ‹± �†¶ª …¶}¥ß†ï Þ»»þ: ) …èØ( …÷± ¬°¾~ ô²ðþ EPDH/PP€ )Ž( …÷± ¬°¾~ ô²ðþ PPAM€ )ž( …÷± ¬°¾~ ô²ðþ

¶†²â†°Þññ~û �éýí±ÿ  ô )¬( …÷± ðõÑ ¶†²â†°Þññ~û �éýí±ÿ.
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{Ïýýò º±…üÈ ‹ùýñú ¶†̈• Þ†ì�õ²ü•|ø†ÿ ŸõŽ -�ç¶}ýà ¤†¾ê …² „ìý©}ú EPDH/PP
ìñ†  Öý±ô²û ô øíß†°…ó

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

°ôÿ …¶}¥ß†ï Þ»»þ „ìý³û EPDH/PP| ð»†ó ìþ|¬ø~€ ¬° ¬°¾~ø†ÿ

²ü†¬ EPDH€ Þ†ø»þ ¬° …¶}¥ß†ï Þ»»þ ì»†ø~û ìþ|ºõ¬ ô ‹ý»}±üò

ìÛ~…° …¶}¥ß†ï Þ»»þ ¬° „ìý³û  PP| ‹† 02 ¬°¾~ ô²ðþ �éþ|…{ýéò ì»†ø~û

ìþ|ºõ¬ ]7[.  |

{Óýý±…– ìÛ~…° …¶}¥ß†ï Þ»»þ ‹† {Óýý± ¬°¾~ PPAM| ¬° ºßê 4-  Ž

ð»†ó ¬…¬û º~û …¶•. ‹† …Ö³…ü¼ ìÛ~…° ›×•|Þññ~û ‹ú 4% € …¶}¥ß†ï Þ»»þ

¬° ðíõðú|ø† …Ö³…ü¼ ü†Ö}ú Þú ¤†Þþ …² …ð·œ†ï ô {±…Þî ìñ†¶� Þ†ì�õ²ü•

¤ýò Þ»¼ …¶•. ¬°ð}ýœú€ …{¿†æ– ì¥ßî ¬° Ö¿ê ì»}±á �±Þññ~û ô

�éýí± ¤†¾ê ìþ|ºõ¬. ð}†ü� ì»†‹ùþ ¬° ²ìýñú ô›õ¬ ›×•|Þññ~û ô …Ö³…ü¼

‹±øî|Þñ¼|ø† ô ‹ùŒõ¬ …{¿†æ– â³…°½ º~û …¶• ]23[. 
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