
B
ituminous emulsion insulators are types of bituminous emulsions groups com-

posed of different grades of bitumen emulsified in water by bentonite and

emulsifiers at 80-90oC. These emulsions are water resistant after drying and

their physical and mechanical properties are superior in comparison to bitumen proper-

ties. Iranian climate, because of variety and extreme variations in temperature imposes

high performance insulators. Modification of bitumen is considered as one of the most

practical applications of polymers to impart more improved properties to bitumen. This

investigation involved the study of polymers and resins such as SBS and heavy vacuum

slops (HVS). For this purpose, the effect of each component of emulsions on the phys-

ical and chemical properties of insulators was examined and some insulators are made

with more improved properties. Moreover, the bitumen was modified by styrene-buta-

diene-styrene blocked copolymer (SBS) blends and HVS and their roles on the behav-

ior of the emulsion were studied. The results show that: 1- the bentonite content of the

emulsion should not be more than 11%; 2- addition of SBS/HVS blend increased phys-

ical and chemical properties (thermal stability, flexibility and adhesion); 3- increased

water content of the production process improved the thermal stability and flexibility of

the insulators, whereas it did not so the stability of emulsion. Finally, it is found that the

best formulation must contain: (1) bentonite with maximum content of 11%; (2) water

content of 44% and (3) SBS/HVS blend of about 7%.
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…÷± „ìý©}ú �éýí±ÿ SSBBSS| ô SSVVHH| ‹± …¾ç§ ̈õ…Á Öý³üßþ ô ºýíý†üþ Î†üÜ|ø†ÿ …ìõè·ýõðþ �†üú Úý±ÿ ô¤ý~ ¤~…¬ÿ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¶õï€ ºí†°û 4€ ìù± -„‹†ó  9831 

11% …¤}í†ë …ìõè·ýõó º~ó ìœ~¬ Î†üÜ °… �̧ …² ̈»à º~ó …Ö³…ü¼

ìþ|¬ø~. ø±Ÿñ~ …Ö³…ü¼ ìÛ~…° ‹ñ}õðý• ‹ú ¬èýê {õ²üÐ ‹ù}± ®°…– Úý± ¬°

„Ž �†ü~…°ÿ ô ì†ð~â†°ÿ ‹ý»}±ÿ °… ‹ú …ìõè·ýõó ìþ|¬ø~. …ì†€ …Ö³…ü¼

ìÛ~…° …ìõè·ýõó|Þññ~û|…ÿ øî|Ÿõó ‹ñ}õðý• Þú ‹ú º~– ›†®Ž „Ž

…¶•€ ìõ›� ìþ|ºõ¬ Þú …ìõè·ýõó �̧ …² ̈»à º~ó ‹ú ô…¶Çú

ðý±ôø†ÿ …èß}±ô¶}†{ýà ô ›Ž̄ ¶Ç¥þ€ ìÛ~…°ÿ „Ž °… …² ¶Ç¦ ›Ž̄

Þ±¬û ô ‹† …ìõè·ýõó º~ó ìœ~¬€ ‹†Î™ Þ†ø¼ ìÛ†ôì• Î†üÜ ºõ¬. …² „ó

›† Þú …Ö³…ü¼ ìÛ~…° ‹ñ}õðý• ‹ùŒõ¬ Îí~û|…ÿ ¬° �†ü~…°ÿ â±ì†üþ ô

…ðÏÇ†Ù|�̄ü±ÿ Î†üÜ …üœ†¬ ðíþ|Þñ~ ô ‹† ›Ž̄ ²ü†¬ „Ž ¬° ¶†̈}†°

‹éõ°ÿ ̈õ¬ ìõ›� Þ†ø¼ ìÛ†ôì• Î†üÜ ¬° ‹±…‹± „Ž ìþ|ºõ¬€ ‹†ü~

ìÛ~…° ‹ùýñú|…ÿ ‹±…ÿ ‹ñ}õðý• ‹ú ¬¶• „ü~. ‹† ì±…›Ïú ‹ú ›~ôë 3 ‹ý»}±üò

ìÛ~…° ‹ñ}õðý• Þú ìõ›� Þ†ø¼ ìÛ†ôì• Î†üÜ ¬° ‹±…‹± „Ž ð»õ¬€ 11%

…¶•. ‹ñ†‹±…üò€ ‹±…ÿ ¶†ü± „²ì†ü¼|ø†ÿ …üò �µôø¼ ìÛ~…° ‹ùýñú )11%(

‹ñ}õðý• ‹ú Æõ° ÷†‹• ¬° ðË± â±Ö}ú ìþ|ºõ¬.

…Ö³…ü¼ SSBBSS| ô SSVVHH| ‹ú …ìõè·ýõó

¬° ì±¤éú ‹Ï~€ ‹† ÷†‹• ðãú|¬…º}ò ìÛ~…° ‹ñ}õðý• ìÏ†¬ë 11% ìÛ†¬ü±

ì©}é×þ …² SBS| ô SVH| ‹ú …ìõè·ýõó …Â†Öú º~. ‹ú ìñËõ° „¶†ðþ

‹±°¶þ ô {õ²üÐ ìñ†¶� SBS| ¬° Úý±€ …‹}~… SBS| ô SVH| ‹† ð·Œ• ÷†‹•

57/52 ‹† øî „ìý©}ú º~ð~ )¤~…Þ±̃ ìÛ~…° {õ²üÐ SBS| ¬° SVH| ð·Œ•

®Þ± º~û …¶•( ]42[| ô ì©éõÉ {õèý~ º~û ‹† ¬°¾~ø†ÿ 1€ 3€ 5 ô 7 ‹ú Úý±

…Â†Öú º~. SBS| üà �éýí± Òý±ÚÇŒþ …¶• Þú ‹† …üœ†¬ ðý±ôø†ÿ

…èß}±ô¶}†{ýßþ€ ‹† ‹†²ôø†ÿ Òý±ÚÇŒþ  SVH)ºßê 2( …üœ†¬ ‹±øî|Þñ¼

ìþ|Þñ~. SVH| ðý³ ì†ðñ~ üà ¤~ ô…¶È ‹† ¶± ÚÇŒþ ̈õ¬ ‹† ‹©¼|ø†ÿ

ÚÇŒþ ìõèßõë|ø†ÿ „¶×†è}ñþ Úý± …üœ†¬ ‹±øî|Þñ¼ ìþ|Þñ~ ô ‹ú …üò ºßê

‹ú Îñõ…ó ô…¶Çú€ {õ²üÐ SBS| °… ¬° Úý± °…¤•|{± ô ìíßò|{± ìþ|¶†²¬.

¬°¾~ ‹·ý†° Þíþ …² �éýí± SBS¬° ¬ì†ÿ Co081€ …‹}~… ¬° SVH| ô

¶�̧ ¬° Úý± {õ²üÐ ìþ|ºõ¬ Þú {Œ~üê ‹ú ìõèßõë|ø†üþ ‹† Æõë ²ðœý±

Þí}± ìþ|ºõ¬. ‹† ‹±øî|Þñ¼|ø†ÿ …èß}±ô¶}†{ýßþ ô Öý³üßþ …üò �éýí± ‹†

ìõèßõë|ø†ÿ SVHô Úý± ‹ú °…¤}þ ‹ú ô¶ýéú ‹ñ}õðý• øí±…û ‹† Úý±

…ìõè·ýõó ìþ|ºõ¬.

…÷± …̈}çÉ ¬°¾~ø†ÿ ì©}éØ …² „ìý©}ú SBS| ô SVH| ‹± ìÛ†ôì•

â±ì†üþ ô …ðÏÇ†Ù|�̄ü±ÿ …ìõè·ýõó|ø† ‹ú {±{ý� ¬° ºßê|ø†ÿ 5 ô 6 „ì~û

…¶•. �éýí± SBS|€ …² ›íéú �éýí±ø†üþ …¶• Þú ‹† ô›õ¬ „ó|Þú ìÛ†ôì•

â±ì†üþ ²ü†¬ÿ ¬…°ð~€ ¬…°…ÿ …ðÏÇ†Ù ô Þ»·†ðþ ‹·ý†° ²ü†¬ÿ ðý³ ø·}ñ~.

øñã†ìþ Þú …üò �éýí± ‹† °ô½ ü†¬ º~û ¬° SVH| ô Úý± {õ²üÐ ìþ|ºõ¬€ ‹†

‹±Ú±…°ÿ ‹±øî|Þñ¼|ø†ÿ …èß}±ô¶}†{ýßþ ô {† ¤~ô¬ ‹·ý†° Þíþ

ºýíý†üþ€ …üò ̈õ…Á Þ»·†ðþ ô …ðÏÇ†Ù|�̄ü±ÿ °… ‹ú „ìý©}ú ô Úý±

�éýí±ÿ ðý³ …èÛ† ìþ|Þñ~. ¬° ð}ýœú …ìõè·ýõðþ Þú …² …üò Úý± �éýí±ÿ ¤†¾ê

ìþ|ºõ¬€ …Ö³ôó ‹± �†ü~…°ÿ â±ì†üþ ìñ†¶� ¬…°…ÿ …ðÏÇ†Ù|�̄ü±ÿ ‹·ý†°

¨õ‹þ ðý³ ̈õ…ø~ ‹õ¬. …üò ìÇé� ¬° ðíõ¬…° ºßê|ø†ÿ 5 ô 6 …÷Œ†– º~û

…¶•€ ²ü±… ‹† …Ö³…ü¼ „ìý©}ú SBS| ô SVH| �†ü~…°ÿ â±ì†üþ ô

…ðÏÇ†Ù|�̄ü±ÿ ‹ú ̈õ‹þ ‹ùŒõ¬ ü†Ö}ú …¶• ô …üò �~ü~û ¬° ¬°¾~ø†ÿ ²ü†¬

)7%( ‹ù}± ðí†ü†ó º~û …¶•. ¬èýê …üò …ì± ‹† {õ›ú ‹ú ð·Œ• SBS| ô SVH|

¬° „ìý©}ú )57/52(€ …Ö³…ü¼ ìÛ~…° SBS| ¬° …÷± …Ö³…ü¼ ìÛ~…° „ìý©}ú

…¶• Þú ¬° ðù†ü• ìõ›� …Ö³…ü¼ �†ü~…°ÿ â±ì†üþ ô …ðÏÇ†Ù|�̄ü±ÿ

…ìõè·ýõó º~û ô ̈õ…Á Öý³üßþ „ó °… …¾ç§ Þ±¬û …¶•. …Ö³ôó ‹± …üò€

‹† Ö±Å …üò|Þú °ô…ó|Þññ~û SVH| °… ‹}õ…ó ‹ú Îñõ…ó Î†ìê Þ†ø¼|¬øñ~û

â±…ð±ôÿ Úý± ¬° ðË± â±Ö• ô ‹† {õ›ú ‹ú ð·Œ• SBS| ô SVH| ¬° „ìý©}ú

)57/52(€ ì»©À …¶• Þú …Ö³…ü¼ ìÛ~…° „ìý©}ú ‹±…ÿ …Ö³…ü¼ ìÛ~…°

SBS| ‹†Î™ …Ö³…ü¼ ìÛ~…° ‹ý»}±ÿ …² SVH| ô Þ†ø¼ â±…ð±ôÿ ìþ|ºõ¬

Þú ¬° ðù†ü• ‹†² øî ìõ›� {õ²üÐ ‹ù}± ®°…– ¬° …ìõè·ýõó ̈õ…ø~ º~.

ðß}ú Ú†‹ê {õ›ú ¬° …ìõè·ýõó|ø†ÿ ü†¬º~û …üò …¶• Þú ìÛ~…° „Ž

…ìõè·ýõó ðý³ ‹± ̈õ…Á Öý³üßþ ô ºýíý†üþ …üò Î†üÜ|ø† …÷± ²ü†¬ÿ ¬…°¬.

ºßê 5 -…÷± ìÛ~…°  „ìý©}ú SVH/SBS| °ôÿ �†ü~…°ÿ â±ì†üþ …ìõè·ýõó.

ºßê 6 -…÷± ìÛ~…°  „ìý©}ú SVH/SBS| °ôÿ ìÛ†ôì• …ðÏÇ†Ù|�̄ü±ÿ ¬°

¶±ì†ÿ …ìõè·ýõó.
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…÷± „ìý©}ú �éýí±ÿ SSBBSS| ô SSVVHH| ‹± …¾ç§ ̈õ…Á Öý³üßþ ô ºýíý†üþ Î†üÜ|ø†ÿ …ìõè·ýõðþ �†üú Úý±ÿô¤ý~ ¤~…¬ÿ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¶õï€ ºí†°û 4€ ìù± -„‹†ó  9831 342

‹ú …üò ¬èýê …÷± ìÛ~…° „Ž …ìõè·ýõó ‹± �†ü~…°ÿ â±ì†üþ€ …ðÏÇ†Ù|�̄ü±ÿ

Î†üÜ …ìõè·ýõðþ€ �†ü~…°ÿ …ìõè·ýõó )�†ü~…°ÿ {ÏéýÜ( ô ìÛ†ôì• ¬° ‹±…‹±

„Ž ðíõðú|ø†ÿ …ìõè·ýõó {ùýú º~û ìõ°¬ ‹±°¶þ Ú±…° â±Ö•. ºßê 7€ …÷±

ìÛ~…° „Ž °… ‹± �†ü~…°ÿ â±ì†üþ ¬° ìÛ~…°ø†ÿ ì©}éØ „ìý©}ú �éýí±ÿ

ð»†ó ìþ|¬ø~. ¬° …üò ðíõ¬…° ìç¤Ëú ìþ|ºõ¬€ ‹† …Ö³…ü¼ ìÛ~…° „Ž

…ìõè·ýõó€ �†ü~…°ÿ â±ì†üþ ‹† ºý� {Û±üŒ†_ ²ü†¬ÿ …Ö³…ü¼ ìþ|ü†‹~. ºßê 8

…÷± ìÛ~…° „Ž °… ‹± …ðÏÇ†Ù|�̄ü±ÿ …ìõè·ýõó ¬° ìÛ~…°ø†ÿ ì©}éØ

„ìý©}ú �éýí±ÿ ð»†ó ìþ|¬ø~. ¬ü~û ìþ|ºõ¬€ …Ö³…ü¼ ìÛ~…° „Ž {† 54%

…ðÏÇ†Ù|�̄ü±ÿ Î†üÜ …ìõè·ýõðþ °… �̧ …² ̈»à º~ó€ …Ö³…ü¼ ìþ|¬ø~

ô …Ö³…ü¼ „Ž ‹ý¼ …² …üò ìÛ~…° {Óýý± ²ü†¬ÿ ¬° …ðÏÇ†Ù|�̄ü±ÿ …üœ†¬

ðíþ|Þñ~. …² „ó ›† Þú „ìý©}ú �éýí±ÿ SVH/SBS| ¬° Úý± {õ²üÐ º~û

…¶•€ {õ²üÐ ìñ†¶� Úý± �éýí±ÿ ¬° …ìõè·ýõó ìõ›� {õ²üÐ ‹ù}± �éýí± ô

¬° ð}ýœú {õ²üÐ ‹ù}± ̈õ…Á �éýí±ÿ „ìý©}ú ¬° …ìõè·ýõó ìþ|ºõ¬. …Ö³ôó

‹± …üò€ …‹Ï†¬ ®°…– Úý± �éýí±ÿ …ìõè·ýõó º~û ‹ú º~– Þ†ø¼ ìþ|ü†‹~ ô

¬° ²ì†ó ̈»à º~ó …üò ®°…– ‹† …‹Ï†¬ ÞõŸà|{± ‹ù}± ¬° Þñ†° üà|¬üã±

Ú±…° ìþ|âý±ð~ Þú ‹† …üœ†¬ ¶Ç¦ {í†¹ ‹ý»}± ðý±ôÿ …èß}±ô¶}†{ýßþ

‹ý»}±ÿ ‹ýò ̈õ¬ …üœ†¬ ìþ|Þññ~ ]52[|. ‹ñ†‹±…üò€ ø± Î†ìéþ Þú ‹ú ðõÎþ

ìõ›� {õ²üÐ ‹ù}± Úý± �éýí±ÿ ¬° …ìõè·ýõó ºõ¬€ ‹†Î™ …Ö³…ü¼ �†ü~…°ÿ

â±ì†üþ ô …ðÏÇ†Ù|�̄ü±ÿ Î†üÜ …ìõè·ýõðþ ̈õ…ø~ º~. …Ö³…ü¼ ìÛ~…° „Ž

¬° ðíõðú|ø†ÿ …ìõè·ýõó€ â±…ð±ôÿ „ó °… ‹ú º~– Þ†ø¼ ìþ|¬ø~ ô ¬°

ð}ýœú Úý± �éýí±ÿ ¬° …ìõè·ýõó ‹ù}± {õ²üÐ ìþ|ºõ¬. …üò …ì± ¶Œ� º~û

…¶• {† ̈õ…Á �éýí± ‹ý»}± ¬° …ìõè·ýõó Ê†ø± ºõ¬. ‹ñ†‹±…üò€ …Ö³…ü¼

„Ž ô Þ†ø¼ â±…ð±ôÿ …ìõè·ýõó€ Î†üÜ {õèý~ º~û °… üßñõ…̈•|{± ô

{õ²üÐ …¾ç§ Þññ~û °… ‹ù}± ìþ|Þñ~ ]|32[.

‹±…ÿ ‹±°¶þ ‹ý»}± …üò …ìõè·ýõó|ø†€ „²ìõó|ø†ÿ ìÛ†ôì• ¬° ‹±…‹± „Ž

�†ü~…°ÿ …ìõè·ýõó ðý³ °ôÿ ðíõðú|ø†ÿ …ìõè·ýõó ‹† Úý± �éýí±ÿ …ðœ†ï

â±Ö• Þú ð}†ü� „ó ¬° ›~ôë 4 „ì~û …¶•. øí†ó|Æõ° Þú ¬° ¶}õó „̈±

…üò ›~ôë ìç¤Ëú ìþ|ºõ¬€ {í†ï ðíõðú|ø†ÿ {õèý~ º~û ¬…°…ÿ �†ü~…°ÿ

…ìõè·ýõðþ üß·†ó …¶• ô ‹† {Óýý± ìÛ~…° „Ž {Óýý±ÿ ¬° „ó ìç¤Ëú

ðíþ|ºõ¬. ‹±°¶þ …üò ð}†ü� ô ìÛ†ü·ú „ðù† ‹† ›~ôë 3 ð»†ó ìþ|¬ø~€ {ñù†

Î†ìê …÷±â̄…° ‹± �†ü~…°ÿ …ìõè·ýõó ¬° Î†üÜ|ø†ÿ …ìõè·ýõðþ€ ìÛ~…°

‹ñ}õðý•  ü† …ìõè·ýõó|Þññ~û …¶•.  |

…Ö³ôó ‹± …üò …² ð}†ü� ›~ôë 4 ìç¤Ëú ìþ|ºõ¬€ …Ö³…ü¼ „Ž ‹ý¼ …²

44% …¤}í†ë …ìõè·ýõó º~ó ìœ~¬ …ìõè·ýõó °… �̧ …² ̈»à º~ó

…Ö³…ü¼ ìþ|¬ø~. „ó|Ÿñ†ó Þú ì»©À …¶•€ ‹† …Ö³…ü¼ ìÛ~…° „ìý©}ú

SBS| …üò °ôð~ {Óýý± ²ü†¬ÿ ðíþ|Þñ~. øí†ó|Æõ° Þú �ý»}± ‹ý†ó º~€

…Ö³…ü¼ „Ž ô Þ†ø¼ â±…ð±ôÿ …ìõè·ýõó ìõ›� Þ†ø¼ …‹Ï†¬ ®°…– Úý±

�éýí±ÿ ¬° …ìõè·ýõó º~û ô ø± ®°û ÞõŸà …² …üò Úý± �éýí±ÿ °… {Ï~…¬

²ü†¬ÿ …ìõè·ýõó|Þññ~û …¤†Æú ìþ|Þñ~ )ºßê 9(. ²ì†ðþ Þú …ìõè·ýõó

¨»à ìþ|ºõ¬€ …üò ®°…– øí±…û ‹† …ìõè·ýõó|Þññ~û|ø†ÿ …Æ±…Ù „ó ¬°

Þñ†° üà|¬üã± Ú±…° ìþ|âý±ð~ ô …üò …ìõè·ýõó|Þññ~û|ø† ‹ù}±üò ‹·}± ‹±…ÿ

‹±øî|Þñ¼ ‹† „Ž ô …ìõè·ýõó º~ó ìœ~¬ Î†üÜ ø·}ñ~. …Ö³ôó ‹± …üò€

ÞõŸà ‹õ¬ó ®°…– Úý± �éýí±ÿ ìõ›� Þ†ø¼ …ð·œ†ï ô ðý±ôø†ÿ ‹ýò

ìõèßõèþ Úý± ô …Ö³…ü¼ …÷±�̄ü±ÿ „ó ìþ|ºõ¬ ]62[ {† ¤~ÿ Þú ¬° ‹±…‹±

{ñ¼|ø†ÿ ìõèßõë|ø†ÿ „Ž ¤·†¶ý• ‹ý»}±ÿ ð»†ó ìþ|¬øñ~. ‹ñ†‹±…üò€

®°…– ÞõŸà Úý± �éýí±ÿ ¬° Þñ†° …ìõè·ýõó|Þññ~û ¬…°…ÿ ðý±ôø†ÿ

‹ýò|ìõèßõèþ Þí}±ÿ …¶• ô ¬° ‹±…‹± {ñ¼|ø†ÿ „Ž ‹ú °…¤}þ …ìõè·ýõó

ìþ|ºõð~. ‹† �̄ü±Ö}ò …üò ¤ÛýÛ• ‹ú °…¤}þ ìþ|{õ…ó ¬èýê …Ö³…ü¼ …¤}í†ë

…ìõè·ýõó º~ó ìœ~¬ °… ‹† …Ö³…ü¼ ìÛ~…° „Ž {õ›ýú Þ±¬.  |

…Ö³ôó ‹± „²ìõó|ø†ÿ {õ¾ýØ º~û€ ¬° ðíõðú|ø†ÿ 7% …² „ìý©}ú SBS|

ìç¤Ëú º~ Þú …ìõè·ýõó �ý¼ ô �̧ …² ̈»à º~ó ¬…°…ÿ ¤†è•

ºßê7 -{Óýý±…– ìÛ†ôì• â±ì†üþ …ìõè·ýõó ð·Œ• ‹ú {Óýý±…– ìÛ~…°

„Ž ô …¾ç§|Þññ~û SBS.|

ºßê 8 -{Óýý±…– …ðÏÇ†Ù|�̄ü±ÿ …ìõè·ýõó ð·Œ• ‹ú {Óýý±…– ìÛ~…° „Ž

ô …¾ç§|Þññ~û SBS.
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…÷± „ìý©}ú �éýí±ÿ SSBBSS| ô SSVVHH| ‹± …¾ç§ ̈õ…Á Öý³üßþ ô ºýíý†üþ Î†üÜ|ø†ÿ …ìõè·ýõðþ �†üú Úý±ÿ ô¤ý~ ¤~…¬ÿ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¶õï€ ºí†°û 4€ ìù± -„‹†ó  9831 

1. Branthaver J.F., Petersen J.C., Robertson R.E., Duvall J.J., Kim

S.S., Harnsberger P.M., and Schabron J.F., Binder Characteriza-
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