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Phenolic resins are synthetic low molecular weight thermoset resins which are polymerized and
cured to higher molecular weights by condensation method. These resins have high weathering
resistance, high oxidative thermal properties and good chemical resistance. Phenolic resins can be
cured thermally or by acid curing. The most common method of curing phenolic resin is by thermal
curing that takes place in the range of 130-180oC. At room temperature, however, phenolic resins are
cured by acid catalysts. In this paper, room temperature curing of resol phenolic resin by para toluene
sulphonic acid has been investigated. The acid quantity has been determined for room temperature
curing of two types of resols to achieve a reasonable hardness and gelation time. Temperature cur-
ing and thermal stability of respective resins have been investigated by DSC and TGA, respective-
ly. A glass-phenolic composite plate has been prepared and cured by these two methods. The results
show that the optimum amount of acid is 20% by weight. Optimum mechanical properties, chemi-
cal resistance and thermal properties have been achieved for acid cured system. The hot cured resin,
however, has better properties.
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Þú ‹† …Ö³…ü¼ ìÛ~…° …¶ý~€ ²ì†ó ́ë º~ó …‹}~… ‹ú ¶±Î• Þ†ø¼ ìþ|ü†‹~€

ôèþ �̧ …² 02 ¬°¾~ ‹±…ÿ °²üò A| ô 03 ¬°¾~ ‹±…ÿ °²üò B| …üò

{Óýý±…– ‹·ý†° Þñ~ ìþ|ºõ¬ ô …Ö³…ü¼ ‹ý»}± …¶ý~ {Óýý± Ÿñ~…ðþ ‹± ²ì†ó

ë́ º~ó °²üò ð~…°¬.

ðß}ú Ú†‹ê {õ›ú ²ì†ó ́ë º~ó Æõæðþ|{± °²üò B| ¬° ìÛ†ü·ú ‹† °²üò

A…¶•. ‹ú ÎŒ†°– ¬üã± °²üò A¶±Î• ô…Þñ¼|¬øþ ‹ý»}±ÿ ¬…°¬. …üò

…ì± ‹† ð}†ü� �©• â±ì†üþ °²üò ðý³ {Ç†‹Ü ¬…°¬. øí†ó|Æõ° Þú ¬° ‹©¼
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ÚŒê ì»†ø~û º~€ º±ôÑ �©• â±ì†üþ °²üò A| ¬° ¬ì†ø†ÿ Þí}±ÿ ð·Œ•

‹ú °²üò B| „Ò†² ìþ|ºõ¬.

‹±°¶þ {Óýý±…– ¶©}þ ‹† ²ì†ó  |

¶©}þ °²üò â±ì†¶©• �̧ …² �©• ‹ý†ðã± ìÛ~…° …{¿†æ– Î±Âþ ô

{†‡üý~ÿ ‹± ìÛ~…° �©• „ó …¶•. ‹ú øíýò ¬èýê {Óýý±…– ¶©}þ …üò

°²üò|ø† ‹† ìÛ†¬ü± ì©}éØ …¶ý~ ‹± ¤·� ²ì†ó …ð~…²û|âý±ÿ ô ‹±°¶þ º~

Þú ð}†ü� „ó ¬° ºßê|ø†ÿ 4 ô 5 „ô°¬û º~û …¶•.

ºßê 4 ð»†ó ìþ|¬ø~ Þú ‹† …Ö³…ü¼ ²ì†ó€ ¶©}þ ðíõðú|ø† …Ö³…ü¼

ìþ|ü†‹~ Þú {† ¤~ô¬ nim57 ¶±Î• …üò …Ö³…ü¼ ‹·ý†° ²ü†¬ …¶•. …ì†€

�̧ …² „ó ¶±Î• …Ö³…ü¼ ¶©}þ Þ†ø¼ ìþ|ü†‹~.

ðß}ú Ú†‹ê {õ›ú °¶ý~ó ðíõðú|ø†ÿ ¬…°…ÿ 01€ 02 ô 03 ¬°¾~ …¶ý~ ‹ú

¶©}þ ÷†‹• ¤~ô¬ 28ºõ° D �̧ …² â̄º• ¤~ô¬ 61 °ô² …¶•. …²

Æ±Öþ ðíõðú ¬…°…ÿ 04 ¬°¾~ …¶ý~ øíõ…°û …² ¶©}þ Þí}±ÿ ‹±̈õ°¬…°

…¶• ô ¤}þ �̧ …² â̄º• 61 °ô² ðý³ ¶©}þ Þí}±ÿ ¬…°¬. …üò …ì±

ìþ|{õ…ð~ ð†ºþ …² „ó ‹†º~ Þú ìÛ~…°ÿ …² …¶ý~ ¾±Ù �©• °²üò

ìþ|ºõ¬. …ì†€  ¬° ¾õ°– …¶}×†¬û ‹ý»}± …² „ó ìÛ~…°€ …¶ý~ ‹ú ¤†è•

ô…Þñ¼ ðß±¬û ¬° °²üò ‹†Úþ|ì†ð~û ô ¶Œ� ¶©}þ Þí}± „ó ìþ|ºõ¬. ºßê

5 °Ö}†° ì»†‹ùþ °… ‹±…ÿ °²üò B| ð»†ó ìþ|¬ø~. ¬¶•|ü†‹þ ‹ú ¶©}þ

ì»©À ¬° ²ì†ó Þõ{†û|{± ‹±…ÿ °²üò B| ‹ý†ðã± ¶±Î• ô…Þñ¼|¬øþ

‹ý»}± …üò °²üò …¶• Þú ‹† ð}†ü� ‹©¼|ø†ÿ ÚŒê {Ç†‹Ü ¬…°¬.

ðíõðú|…ÿ …² °²üò|ø†ÿ A| ô B‹ú °ô½ â±ì†üþ Þ†ìç_ �©• º~ð~ ô

¶�̧ ‹† …ð~…²û|âý±ÿ ¶©}þ ìÛ~…° 29 ºõ° D ¤†¾ê º~. …üò ìÛ~…°

¤~…Þ±̃ ¶©}þ …¶• Þú ìþ|{õ…ó ¬° …üò °²üò|ø† ‹ú ¬¶• „ô°¬. ‹† {õ›ú

‹ú ìÛ~…° ¤~…Þ±̃ ¶©}þ |38ºõ° D ¤†¾ê …² °ô½ �©• …¶ý~ÿ€

ìþ|{õ…ó ð}ýœú â±Ö• Þú ¬° °ô½ �©• …¶ý~ÿ ðíþ|{õ…ó ‹ú ¤~…Þ±̃

¶©}þ æ²ï ô ‹ú ÎŒ†°– ¬üã± ‹ú øí†ó ìÛ~…° Ÿã†èþ …{¿†æ– Î±Âþ

¬¶• ü†Ö•€ …ì† ìþ|{õ…ó ‹ú 09 ¬°¾~ „ó ð†üê º~. …² ð}†ü� ºßê|ø†ÿ 3 {†

5 ìþ|{õ…ó ð}ýœú â±Ö• Þú ìÛ~…° ‹ùýñú �†°…{õèõò̂ ¶õè×õðýà …¶ý~ ‹±…ÿ

�©• ì¥ýÇþ °²üò|ø†ÿ °²ôë ìõ°¬ …¶}×†¬û ¬° …üò �µôø¼ ‹±…‹± 02

¬°¾~ ô²ðþ °²üò ì¿±Öþ …¶•.

‹±°¶þ �†ü~…°ÿ â±ì†üþ

�†ü~…°ÿ â±ì†üþ ðíõðú|…ÿ …² °²üò AÞú ‹ú °ô½ â±ì†üþ ô øí¡ñýò

ðíõðú|…ÿ Þú ‹ú °ô½ …¶ý~ÿ )‹† ìÛ~…°02 ¬°¾~( ‹ú Æõ° Þ†ìê �©• º~û

‹õ¬ ‹ú °ô½ â±ì†ô²ó ¶ñœþ ìõ°¬ ‹±°¶þ Ú±…° â±Ö•. ð}†ü� …üò „²ìõó

¬° ºßê 6 „ô°¬û º~û …¶•.

øí†ó|Æõ° Þú …üò ºßê ð»†ó ìþ|¬ø~ Þ†ø¼ ô²ó ðíõðú �©• º~û ‹ú
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ºßê 4-{Óýý±…– ¶©}þ ‹± ¤·� ²ì†ó ¬° ìÛ†¬ü± ì©}éØ …¶ý~ ‹±…ÿ

°²üò A|.

ºßê 5-{Óýý±…– ¶©}þ ‹± ¤·� ²ì†ó ¬° ìÛ†¬ü± ì©}éØ …¶ý~ ‹±…ÿ

°²üò B.|

ºßê 3-{Óýý±…– ²ì†ó ́ë º~ó °²üò|ø†ÿ A| ô B| ¬° ìÛ†¬ü± ì©}éØ …¶ý~.



ðíõðú �©• º~û ‹ú °ô½ …¶ý~ÿ Þ†ø¼ ô²ó …² ¬ì†ÿ Co011 º±ôÑ

ìþ|ºõ¬. ðß}ú Ú†‹ê {õ›ú {»†‹ú °Ö}†° ø± ¬ô ðíõðú {† ¬ì†ÿ ðù†üþ „²ìõó

üÏñþ Co027 …¶•. …â±Ÿú ðíõðú �©• º~û ‹ú °ô½ …¶ý~ÿ �†ü~…°ÿ

â±ì†üþ ̈õ‹þ ¬…°¬€ …ì† ìÛ~…° ²Ò†ë ‹†Úþ|ì†ð~û ¬° …ð}ù†ÿ „²ìõó …üò

ðíõðú€ 02 ¬°¾~ Þí}± …² ðíõðú �©• º~û ‹ú °ô½ â±ì†üþ )04 ¬°¾~ ¬°

ìÛ†ü·ú ‹† 06 ¬°¾~( …¶• Þú ¬° Þ†°‹±¬ø†ÿ Ö~…ºõð~âþ …üò ìõÂõÑ

…øíý• ̈†¾þ ¬…°¬. Îé• …̈}çÙ ì»†ø~û º~û€ ‹ú �µôø¼|ø†ÿ

‹ý»}±ÿ ðý†² ¬…°¬. ‹†{õ›ú ‹ú ð}†ü� ‹©¼ ÚŒê€ º†ü~ ð†ºþ …² Ÿã†èþ

…{¿†æ– Î±Âþ Þí}± °²üò �©• º~û ‹† ¶†ì†ðú …¶ý~ÿ ‹†º~.

‹±°¶þ ̈õ…Á ìß†ðýßþ

›~ôë 1  ð}†ü� „²ìõó ̈í¼ °ôÿ ÚÇÏ†– Þ†ì�õ²ü}þ �©• º~û ‹ú ø±

¬ô °ô½ â±ì†üþ ô …¶ý~ÿ °… ‹±…ÿ ø± ¬ô °²üò ð»†ó ìþ|¬ø~.

…â±Ÿú {ç½ º~û ‹õ¬ Þú ìÛ~…° …èý†Ù ÚÇÏ†– {õèý~ º~û üß·†ó

‹†º~€ …ì† ‹† {õ›ú ‹ú °ô½ {ùýú ¬¶}þ „ìý³û|ø† ô øí¡ñýò {×†ô– ¬° ¬ô

°ô½ Ú†èŒãý±ÿ€ ìÛ†¬ü± „ðù† ì}×†ô– ‹õ¬. ‹ú øíýò ¬èýê ̈õ…Á ̈í»þ

…ð~…²û|âý±ÿ º~û ‹ú ìÛ~…° …èý†Ù „ðù† {Û·ýî ô ìÛ†¬ü± ̈õ…Á ôüµû

ì¥†¶Œú º~€ {† ‹}õ…ó ìÛ†ü·ú ‹ù}±ÿ …ðœ†ï ¬…¬.

‹±°¶þ ìÛ†ôì• ºýíý†üþ

ìÛ†ôì• ºýíý†üþ üßþ …² ôüµâþ|ø†ÿ ìùî üà ÚÇÏú Þ†ì�õ²ü}þ …¶•.

‹ñ†‹±…üò€ ðíõðú ÚÇÏ†{þ …² ø± ¬ô ¶†ì†ðú �©• º~û ‹ú °ô½|ø†ÿ â±ì†üþ

ô …¶ý~ÿ {ùýú ô �̧ …² {õ²üò ô …ð~…²û|âý±ÿ Â©†ì•€ ¬° ¤çë …¶}õó

Ú±…° ¬…¬û º~ð~ ô {Óýý±…– ô²ó ô Â©†ì• „ðù† �̧ …² 42 ô h84

…ð~…²û|âý±ÿ º~. ð}†ü� …üò „²ìõó ¬°›~ôë 2 „ô°¬û º~û …¶•.

›~ôë 2 ð»†ó ìþ|¬ø~ Þú {Óýý±…– Ú†‹ê {õ›ùþ ¬° ô²ó ô Â©†ì•

ðíõðú|ø† �̧ …² â̄º• h84 ¬° ìÛ†‹ê …¶}õó Þú üßþ …² ¤çë|ø†ÿ Úõÿ
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°²üò B| °²üò A| ðõÑ °²üò ô °ô½ �©•
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9/431 )7/01(

7/473

)3/42( 8/56

3/912

)7/5( 4/75 

5/911

)7/01( 7/39

8/292
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)2/0882( 8/92442

5/06876

)9/6351(  8/0856

2/63912

)4/326(4/2826
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)0/329( 4/5287

3/45442

|ì~ôë ̈í»þ )aPM(

ì~ôë ̈í»þ ôüµû

)1/0( 7/0

49/1

)5/0( 7/1

66/5

)1/0( 2/1

5/2

)3/0( 6/1

5

|ìÛ~…° ̈í¼ )%(

ìÛ~…° ̈í¼ ôüµû

�̧ …² h84 �̧ …² h42 ¬° …‹}~…
ðõÑ °²üò ô

°ô½ �©•Â©†ì•

)mm(

ô²ó

)g(

Â©†ì•

)mm(

ô²ó

)g(

Â©†ì•

)mm(

ô²ó

)g(

65/2

01/2

27/1

44/2

27/0

16/0

06/0

47/0

94/2

11/2

46/1

94/2

17/0

26/0

85/0
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67/2

41/2

54/1
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7/0

16/0
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47/0
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B- …¶ý~ÿ 

B- â±ì†üþ

ºßê 6-ìñ¥ñþ|ø†ÿ AGT| °²üò|ø†ÿ °²ôë �©• º~û ‹ú ¬ô °ô½

…¶ý~ÿ ô â±ì†üþ.
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