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This research was performed to study the effect of Murray red gum tree age (4, 6, 8 years) on the
chemical components, viscosity and the cellulose degree of polymerization. The Eucalyptus trees
were cut at the ages of 4, 6, and 8 from hand planted forests. The contents of cellulose, hemicellu-
lose, lignin, extractives and ash for each age were then determined. The results show that with
increasing age the contents of cellulose, hemicellulose and lignin increased but the extractives and
ash contents decreased. After measuring the viscosity of cellulose solution, the degree of polymer-
ization (DP) was also determined by using the standard equation. The viscosity numbers for 4, 6 and
8 year old trees were 290, 503 and 566 mL/g, respectively, and the DP were 272, 568 and 652,
respectively. Finally after analyzing and comparing the results, the age of 8 was found to have best
properties for viscose industry. But in order to reduce the forestry and production costs, 6 year old
tree instead of 8 could be cut because of the close results in DP and cellulose content. 
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øî|²ó ºý»ú|…ÿ øî ²¬û º~ ô ô…Þñ¼ ‹ú ì~– h1 …¬…ìú ü†Ö•. ¶�̧€

ìœ~¬…_  Lm1 …¶}ýà …¶ý~ ô g3 ¶~üî|Þé±ü• ‹ú …°èò …Â†Öú ô ø± nim5

üà  ì±{Œú ì©éõÉ øî|²¬û º~. …üò Îíéý†– ‹±…ÿ h2 ¬üã± øî {ß±…° º~.

¬° ìœíõÑ h4 ô…Þñ¼ …ðœ†ï º~ ô �̧ …² ø± h1€ ìõ…¬ ºýíý†üþ ìõ°¬ ðË±

‹ú …°èò …Â†Öú º~. ¬° �†ü†ó Îíéý†–€ øõèõ¶éõèõ² °ôÿ Þ†Ò̄ ¾†Öþ Þú

ô²ó ̈»à „ó ÚŒç_ ìÏýò º~û€ ¬° ¾†Öþ ‹ṏñ± ¾†Ù ô ‹† …¶}×†¬û …² „Ž

ìÛÇ±  øõèõ¶éõèõ² °ôÿ Þ†Ò̄ ¾†Öþ ‹ú Æõ° Þ†ìê º·}»õ ¬…¬û º~ {†

„Ž ¤†¾ê …² º·}»õ Þ†ìç_ ‹þ|°ðä º~. ¶�̧€ øõèõ¶éõèõ²  3 ì±{Œú

‹† ìÛ~…° Þíþ ì}†ðõë º·}ú ô ¬°ôó â±ï ̈†ðú ‹† ¬ì†ÿ Co501 Ú±…° ¬…¬û

º~. �̧ …² â̄º• h42 ‹±…¶†¹ …̈}çÙ ô²ó ¾†Öþ ìÛ~…°

øõèõ¶éõèõ² ìÏýò º~. ¬°¾~ øõèõ¶éõèõ² …² ìÏ†¬èú  )3( |ì¥†¶Œú º~:

{Ïýýò ¬°¾~ ¶éõèõ² ô øíþ|¶éõèõ²  |

|…ð~…²û|âý±ÿ ìÛ~…° ¶éõèõ² ô øíþ|¶éõèõ² ÆŒÜ …¶}†ð~…°¬ 3042 NID|

…ðœ†ï º~. ‹~üò ìñËõ° ‹ú g1 øõèõ¶éõèõ² Lm5 ì¥éõë

¶~üî|øý~°ôÞ·ý~ 5/71 ¬°¾~  …Â†Öú ô ‹±…ÿ ì~– nim5 øî|²¬û º~.

ìœ~¬…_  Lm5/2 ì¥éõë ¶~üî|øý~°ôÞ·ý~ 5/71 ¬°¾~ …Â†Öú ô ‹ú ì~–

nim5 øî ²¬û º~ . …üò ì±¤éú ‹±…ÿ 2 ì±{Œú ¬üã± øî {ß±…° º~ ô ¬°

ìœíõÑ Lm5/21 ¶~üî|øý~°ôÞ·ý~ ¬° ì~– nim02 ì¿±Ù º~.

¶�̧€ Lm02 „Ž ìÛÇ± ‹ú …°èò …Â†Öú º~ ô �̧ …² øî|²¬ó ‹ú ì~–

nim03  ‹†Úþ ì†ð~. ì¥éõë ìõ›õ¬ ¬° …°èò °ôÿ ¾†Öþ Ÿýñþ ¶õ°…«

¬°º• Þú ô²ó ̈»à „ó ÚŒç_ ìÏýò º~û ‹õ¬€ ¬° ̈çŠ ¾†Ù º~.
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ô²ó ìõ…¬ …¶}©±…›þ)Þ†ìç_ ̈»à(

ô²ó …ôèýú �õ¬° ŸõŽ

¬°¾~ ìõ…¬ …¶}©±…›þ

ì¥éõë ¬° …èßê -…¶}õó
001 * )1(=

ô²ó èýãñýò)Þ†ìç ̈»à(

ô²ó …ôèýú �õ¬° ŸõŽ
¬°¾~ èýãñýò 001 * )2(=

¬°¾~ øõèõ¶éõèõ²

ô²ó „°¬ ŸõŽ Þ†ìç ̈»à
ô²ó øõèõ¶éõèõ² Þ†ìç_ ̈»à 001 * )3(=



¶�̧€ ì¥}õü†– ¬…̈ê ¾†Öþ ‹† Lm|05 ì¥éõë ¶~üî|øý~°ôÞ·ý~ 9

¬°¾~ º·}»õ ô ¾†Ù â±¬ü~. …üò ì¥}õü†– Æþ ¬ô ì±¤éú€ ø± ì±{Œú ‹†

Lm01 „Ž ìÛÇ± º·}ú º~. „ðã†û Lm01 …¶}ýà …¶ý~ 01 ¬°¾~ ‹ú

¾†Öþ …Â†Öú ô Ö±¾• ¬…¬û º~ {† ì¥}õü†– ¾†Öþ Þ†ìç_ {± º~û ô ‹ú

ì~–  nim3 ¬° …üò ¤†è• ðãù~…°ÿ º~. �̧ …² „ó€ ‹† …¶}×†¬û …² ̈çŠ

…¶ý~ …Â†Öþ ̈†°ž º~. ì¥}õü†– ¬…̈ê ¾†Öþ ‹† „Ž ìÛÇ± º·}»õ ¬…¬û

º~. ¾†Öþ ô ì¥}õü†– ¬°ôó „ó ‹ú ¬…̈ê â±ï ̈†ðú ‹† ¬ì†ÿ Co501 ìñ}Ûê

º~.  �̧ …² h |42€ …² {×†ô– ô²ó ¾†Öþ ¬° …üò ¬ô ¤†è• ìÛ~…° ¶éõèõ²

ô øíþ|¶éõèõ² ‹± …¶†¹ ìÏ†¬æ– ) 4( |ô )5( ‹ú ¬¶• „ì~:

{Ïýýò ¬°¾~ ̈†Þ·}±

|…ð~…²û|âý±ÿ ìÛ~…° ̈†Þ·}± ‹± …¶†¹ …¶}†ð~…°¬ 58-mo112 T |IPPAT

…ðœ†ï º~. ‹±…ÿ …üò ìñËõ°€ g 5 �õ¬° ŸõŽ ¬…̈ê ‹õ{ú|Ÿýñþ °ü©}ú º~.

‹õ{ú ì¥}õÿ �õ¬° °ôÿ ºÏéú Ÿ±…Õ Ú±…° ¬…¬û º~ {† ²ì†ðþ Þú ¬ô¬ ¶×ý~

…² „ó ì}¿†Î~ º~. ¶�̧€ ‹ú ì~– h3 ¬° ¬ì†ÿ Co52 ±575 ¬…̈ê Þõ°û

Ú±…° â±Ö• ô ‹Ï~ …² ¶±¬ º~ó {õ²üò º~. ¬°¾~ ̈†Þ·}± ‹† …¶}×†¬û …²

ìÏ†¬èú )6( ìÏýò º~:

{Ïýýò â±…ð±ôÿ ô ¬°›ú �éýí±º~ó  |

‹±…ÿ {Ïýýò â±…ð±ôÿ ô ¬°›ú �éýí±º~ó ¶éõèõ² …‹}~… ‹±…¶†¹ °ô½

�ý¼ „‹ß†Ö• Þ±…Ö•€ „è×† ¶éõèõ² …² ̈±¬û ŸõŽ  {ùýú º~. ‹± …¶†¹

…¶}†ð~…°¬ 2-1535 OSI| â±…ð±ôÿ ô ¶�̧ ¬°›ú �éýí±º~ó „è×† ¶éõèõ²

ìÏýò º~€ ‹~üò ìñËõ° g1/0 ̈íý± ̈»à {õ²üò ô Lm52 ì¥éõë

Þí�éß̧ ¶~üî {†°{†°…– „øò)III( )NNWE( ‹ú „ó …Â†Öú º~€

„è×†¶éõèõ² ‹Ï~ …² nim03  Þ†ìç_ ¬° „ó ¤ê º~. ²ì†ó ÎŒõ° ¤çë

|)NNWE( …²â±…ð±ôÿ|¶ñ� …ð~…²û|âý±ÿ º~. ¶�̧€ ²ì†ó ÎŒõ° ì¥éõë

NNWE| ô ¶éõèõ² …² â±…ð±ôÿ|¶ñ� …ð~…²û|âý±ÿ º~€ …‹}~…€ â±…ð±ôÿ

ð·Œþ ô |¶�̧ â±…ð±ôÿ ôüµû ‹ú ¬¶• „ì~. …üò „²ì†ü¼|ø† ‹±…ÿ ø± ¶ò

¬°̈• 3 ì±{Œú {ß±…° ô ìý†ðãýò „ðù† ‹±…ÿ {Ïýýò â±…ð±ôÿ ì¥éõë

¶éõèõ² ‹± …¶†¹ ìÏ†¬èú )7(  …¶}×†¬û º~ ]|9[|:

K| Î~¬ ÷†‹• ì±‹õÉ ‹ú ¤çë NNWEô  ‹±…‹± ‹† 933/0 ô mô²ó ¶éõèõ²

¨†èÀ …¶•. ‹ñ†‹±…üò€ ‹† {õ›ú ‹ú ìÏ†¬èú|ø†ÿ …°…ú̂ º~û â±…ð±ôÿ

ì¥éõë ¶éõèõ² ‹ú ¬¶• „ì~ ô ¬°›ú �éýí±º~ó „ó …² °…û ìÏ†¬èú )8(

ì¥†¶Œú º~ ]|01[:

)8(][ 57/0= 509/0PD

‹±…ÿ ¬…¬û|ø†ÿ ¤†¾ê …² „²ì†ü¼|ø†ÿ {œ³üú ºýíý†üþ ô â±…ð±ôÿ …²

Æ±§ „ì†°ÿ Ö†Þ}õ°üê …¶}×†¬û º~ ô ø± ðíõðú ¬° ø± ¶ò ¬°̈• 3 ì±{Œú

„²ì†ü¼ º~. ¶�̧€ ‹±…ÿ ìÛ†ü·ú ìý†ðãýò ðíõðú|ø†ÿ ì©}éØ ‹† üß~üã±

„²ìõó Ÿñ~ ¬…ìñú|…ÿ ¬…ðßò ‹ú Þ†° â±Ö}ú º~.

ð}†ü� ô ‹¥™

…÷± ¶ò ¬°̈• ‹± ôüµâþ|ø†ÿ {±Þý� ºýíý†üþ ŸõŽ ¬°̈• {œ³üú ô

{¥éýê „ì†°ÿ º~. …÷± ¶ò ¬°̈• °ôÿ èýãñýò€ øíþ|¶éõèõ²€ ìõ…¬

…¶}©±…›þ€ ¶éõèõ² ô ̈†Þ·}± ¬° ìÛ~…° 1 ¬°¾~ ìÏñþ|¬…° º~û …¶•.

ð}†ü� {œ³üú ô {¥éýê „ì†°ÿ ô ìÛ†ü·ú ìý†ðãýò|ø†  ‹ú °ô½ ¬…ðßò ð»†ó ¬…¬û

…¶• Þú ‹† …Ö³…ü¼ ¶ò ¬°̈• ìÛ~…° ¶éõèõ²€ ìõ…¬ …¶}©±…›þ ô èýãñýò

…Ö³…ü¼ ôèþ ìÛ~…° ìõ…¬ øíþ|¶éõèõ²ô ̈†Þ·}± Þ†ø¼ ð»†ó ¬…¬ )ºßê 5 -1(.

ìÛ~…° ¬°›ú �éýí±º~ó ‹† …Ö³…ü¼ ¶ò ¬°̈• …Ö³…ü¼ ü†Ö}ú …¶• )ºßê 6(.

{±Þý� ºýíý†üþ ŸõŽ ¬°̈•

{±Þý� ºýíý†üþ ŸõŽ ¬°̈• ‹† ¶ò ¬°̈• 4€ 6 ô 8 ¶†ë ìõ°¬ {œ³üú

ô {¥éýê „ì†°ÿ Ú±…° â±Ö•. ð}†ü� {œ³üú ô…°ü†ð̧ ð»†ó ìþ|¬ø~ Þú …÷±

¶ò ¬°̈• °ôÿ  ìÛ~…° èýãñýò€ ¶éõèõ² ô ìõ…¬ …¶}©±…›þ€

øíþ|¶éõèõ² ô ̈†Þ·}± ¬° ìÛ~…° 1 ¬°¾~ ìÏñþ|¬…° º~û …¶•. ð}†ü�

{œ³üú ô…°ü†ð̧ {œ³üú ºýíý†üþ „°¬ ŸõŽ  …Þ†èý�}õ¹ ¬° ›~ôë 1 „ì~û

…¶•.

ð}†ü� ô ìÛ†ü·ú ìý†ðãýò|ø† ð»†ó ìþ|¬ø~ Þú ‹† …Ö³…ü¼ ¶ò ¬°̈•

ìÛ~…° ìõ…¬ …¶}©±…›þ€ …Ö³…ü¼ ìþ|ü†‹~. ‹† {õ›ú ‹ú ²ü·•|ºñ†¶þ

{»ßýê ìõ…¬ …¶}©±…›þ ¬° ŸõŽ …üò °ôð~ ìÏÛõë ‹õ¬û ô ‹† …Ö³…ü¼ ¶ò

η
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ô²ó ¶éõèõ² Þ†ìç_ ̈»à ‹†Úþ|ì†ð~û ¬° ¾†Öþ )g(

ô²ó øõèõ ¶éõèõ² Þ†ìç_ ̈»à )g(
¬°¾~ øõèõ¶éõèõ² 001 * )4(=

ô²ó ̈†Þ·}±)Þ†ìç ̈»à(

ô²ó …ôèýú �õ¬° ŸõŽ
¬°¾~ ̈†Þ·}± 001 * )6(=

ô²ó ¶éõèõ² Þ†ìç ̈»à )g( 

ƒƒƒƒƒƒ  ô²ó øõèõ¶éõèõ² Þ†ìç_ ̈»à)g(|

¬°¾~ ô²ó øõèõ¶éõèõ² Þ†ìç_ ̈»à  )g( 

¬°¾~ øíþ|¶éõèõ²

)ð·Œ• ‹ú øõèõ|¶éõèõ²(
001 * )5(=



¬°̈• ¬°¾~ ìõ…¬ …¶}©±…›þ ŸõŽ …²¬ü†¬ ìþ|ü†‹~. ¬° ô…ÚÐ ‹† …Ö³…ü¼

¶ò€ ¤œî ŸõŽ ¬°ôó ‹ý»}± º~û ô ¬°¾~ ¶éõë|ø†ÿ ì±¬û �†°…ð»ýî

…Ö³…ü¼ ìþ|ü†‹~. øí†ó|Æõ° Þú ì»©À …¶• …üò ¶éõë|ø† øñã†ï ì±å ô

ðý³ ‹Ï~ …² „ó ìõ…¬ …¶}©±…›þ °…  {±º¦ ìþ|Þññ~. ‹~üò {±{ý� ‹† …Ö³…ü¼

¶ò€ ¬°¾~ ìõ…¬ …¶}©±…›þ …Ö³…ü¼ ìþ|ü†‹~ ]11€5[. …² „ó|›† Þú ‹±̈þ …²

ìõ…¬ …¶}©±…›þ ‹ú|Æõ° Þ†ìê Ú†‹ê ¤Ù̄ …² ŸõŽ ðý·}ñ~ ô ‹†Î™ {Óýý±

°ðä ̈íý± Þ†Ò~ ô ì»ßç– ¬üã± ìþ|ºõð~€ ‹ñ†‹±…üò ‹ù}± …¶• Þú …²

¶ñýò Þí}± ¬°̈•€ Þú ìõ…¬ …¶}©±…›þ Þí}±ÿ ¬…°¬€ ‹±…ÿ {ùýú ̈íý±

…¶}×†¬û ºõ¬. …Ö³…ü¼ ¶ò ¬°̈• ìñœ± ‹ú …Ö³…ü¼ ¬°¾~ èýãñýò ‹ú

ìÛ~…° Þî º~û …¶•. ‹† {õ›ú ‹ú âõðú ¬°̈•€ {† ¶ò ̈†¾þ ¬° �þ

{Óýý±…– ²ü·}þ€ ¬°¾~ èýãñýò …Ö³…ü¼ ìþ|ü†‹~ ô ¶�̧ ‹† ‹±Ú±…°ÿ {Ï†¬ë

°Ö}ú °Ö}ú Þ†ø¼ ìþ|ü†‹~]5[. ‹±…ÿ {ùýú ¶éõèõ² ‹ú è¥†Í ¬°¾~ èýãñýò€
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ºßê 1-…÷±¶ò ¬°̈•  ‹± ìÛ~…° èýãñýò ŸõŽ.

ºßê 2-…÷±¶ò ¬°̈•  ‹± ìÛ~…° ¶éõèõ² ŸõŽ.

ºßê  3-…÷±¶ò ¬°̈•  ‹± ìÛ~…° ìõ…¬ …¶}©±…›þ …² ŸõŽ. 

ºßê 4-…÷±¶ò ¬°̈•  ‹± ìÛ~…° ̈†Þ·}± ŸõŽ.

ºßê 5-…÷±¶ò ¬°̈•  ‹± ìÛ~…° øíþ|¶éõèõ² ŸõŽ.



ðý³ ¶ñýò Þí}± …°›¥ý• ¬…°ð~ Þú ¬°¾~ èýãñýò Þí}±ÿ ¬…°ð~. ¬°

‹±°¶þ ¶éõèõ² )ºßê 2(€ …Ö³…ü¼ ìÛ~…° „ó …² ¶ò 4 ‹ú 8 ¶†ë …² 9/73 ‹ú

9/14  ¬°¾~ ì»†ø~û º~ Þú …üò {Óýý±…– ìÏñþ|¬…°  …¶•. …Ö³…ü¼ ¬°¾~

¶éõèõ² …² ¶ò 4 ‹ú 6 ¶†ë Ú†‹ê ìç¤Ëú …¶•€ ôèþ {×†ô– ìÛ~…°¶éõèõ²

¬° ¶ñýò 6 ô 8 ¶†ë Þî …¶•. ‹† …Ö³…ü¼ ¶ò ¬°̈• Â©†ì•

¬üõ…°û|ø†ÿ ¶éõèþ …Ö³…ü¼ ô ¬° ð}ýœú …Ö³…ü¼  ìÛ~…° ¶éõèõ² ìñÇÛþ ‹ú

ðË± ìþ|°¶~ ô ð³¬üà ‹õ¬ó ¶éõèõ² ¶ñýò 6 ô 8 ¶†ë ðý³ ¬° …ð}©†Ž ¶ò

ìñ†¶� ‹ù±û|‹±¬…°ÿ ìùî …¶•. ¬°¾~ ¶éõèõ² Þú ¬° ô…ÚÐ ðÛ¼ …¶†¶þ

°… ¬° ̈íý±ø†ÿ …ð¥çë|�̄ü±¬…°¬€ ‹·ý†° ¤†³̂ …øíý• …¶•. ì·éí†_ ø±Ÿú

¬°¾~ ¶éõèõ² ‹ý»}± ‹†º~€ „è×†¶éõèõ² ðý³ ‹ý»}± ̈õ…ø~ ‹õ¬ Þú ‹†Î™

…Ö³…ü¼ ‹†²¬û {õèý~ ¶éõèõ² ̈†èÀ ‹±…ÿ …¶}×†¬û ¬° ¾ñÏ• ôü·ßõ²

ìþ|ºõ¬. …ì† …² „ó|›† Þú ¬°¾~ ¶éõèõ²6 ô 8 ¶†ë ‹·ý†° ð³¬üà …¶•€

‹ñ†‹±…üò ‹ú ¬èýê ¾±Öú|›õüþ ¬° ²ì†ó ô øí¡ñýò ø³üñú|ø†ÿ {õèý~ ô

‹ù±û|‹±¬…°ÿ€ ¬°̈• 6 ¶†èú �ý»ñù†¬ ìþ|ºõ¬.

|‹† …Ö³…ü¼ ¶ò ¬°̈• ìÛ~…° øíþ|¶éõèõ² ô ̈†Þ·}± Þ†ø¼ ìþ|ü†‹~

)ºßê|ø†ÿ 4ô5(. ̈†Þ·}±€ øí†ó ìõ…¬ ìÏ~ðþ …¶• Þú ‹ú ô¶ýéú ¶éõë|ø†

›Ž̄ ìþ|ºõ¬. ›Ž̄ ìõ…¬ ìÏ~ðþ ¬° ¶ñýò …ôèýú ¬°̈• üÏñþ ¬° ²ì†ðþ

Þú °º~ ¬°̈• ²ü†¬ …¶•€ ð·Œ• ‹ú ¶ñýò ‹†æÿ ¬°̈• ‹·ý†° ‹ý»}±

…¶• ]5[. ìÛ~…° ìõ…¬ ìÏ~ðþ ¬° ¬°̈•4 ¶†èú {† ¤~ô¬ÿ Ú†‹ê {õ›ú

…¶• )5/0±1¬°¾~( ô ì·éí†_ ¬° {ùýú ̈íý± Þ†Ò̄ ‹†ü~ ìõ°¬ {õ›ú Ú±…°

âý±¬. ‹~üò ì×ùõï Þú  …² ¶ñýò 4 ‹ú 8 ¶†ë€ ¬°¾~ ̈†Þ·}± …² 50/1 ‹ú 5/0

¬°¾~€ üÏñþ ‹ú …ð~…²û ð¿Ø Þ†ø¼ ü†Ö}ú …¶• ô ¬° {õèý~ …ðŒõû ̈íý±

Þ†Ò̄ …øíý• ¬…°¬. ̈†Þ·}±€ ‹±…ÿ {õèý~ ̈íý± Þ†Ò̄ ð†̈†è¿þ ì¥·õŽ

ìþ|ºõ¬ ô …² „ó|›† Þú ̈†Þ·}± ¬° ̈íý± ‹†Úþ ìþ|ì†ð~ ô ‹ú ¶©}þ Ú†‹ê

¤Ù̄ …¶•€ ‹ñ†‹±…üò ø±Ÿú ¬°¾~ „ó ¬° ŸõŽ ‹ý»}± ‹†º~ ì»ßç–

‹ý»}±ÿ ¬° ì±…¤ê �©• ŸõŽ ô {ùýú ̈íý± ô °ðä|‹±ÿ „ó …üœ†¬

ìþ|Þñ~.

‹† …Ö³…ü¼ ¶ò …² 4 ‹ú 6 ¶†ë€ ¬°¾~ øíþ|¶éõèõ² ŸõŽ ‹ú Æõ° Ú†‹ê

ìç¤Ëú Þ†ø¼ ìþ|ü†‹~€ …ì† Þ†ø¼ …² 6 ‹ú 8 ¶†ë Þî …¶• )ºßê 4(. ¬°

¬°̈}†ó �ùò ‹±å ‹† …Ö³…ü¼ ¶ò€ ìÛ~…° ²…üçó|ø† Þú 03-51 ¬°¾~

¶éõë|ø† °… ‹ú ̈õ¬ …̈}¿†Á ¬…¬û …¶•€ Þ†ø¼ ìþ|ü†‹~ …ì† ìÛ~…°

ì†ð†ó|ø† Þú 5-2 ¬°¾~ …² ¶éõë|ø† °… ¬° ‹± â±Ö}ú …¶•€ …Ö³…ü¼ ìþ|ü†‹~.

‹ñ†‹±…üò€ ¬° Þê ‹† …Ö³…ü¼ ¶ò€ …² ¬°¾~ øíþ|¶éõèõ² Þ†¶}ú º~û ‹ú
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