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Two steps synthetic method for the preparation of a novel emulsion stabilizer called poly(ricineole-
ic acid-b-ethyleneglycol-b-ricineoleic acid) with average mass molecular weight of 7000 Dalton is
investigated. In the first step, oligoricineoleic acid with average mass molecular weight of 1800
Daltons is synthesized (yield 70%). In the second step, the desired copolymer is synthesized from
the reaction of two moles of oligomer with one mole of polyethylene glycol and its stabilizing effect
on an water/oil emulsion is investigated. For the formulation of the emulsion, the synthesized
copolymer is first dissolved at 45oC in diesel oil while stirring, and then this solution is added drop-
wise to the solution of saline water (1M). Then the mixture is stressed under ultrasonic waves for 5
s to afford smaller drops, after which the emulsion shows good stability. A thin layer film of emul-
sion-produced from injection of emulsion (0.1 μL) is studied by light microscope equipment. In this
study the number of oil droplets and the average diameter of droplets are determined. Also the mole
fractions (φ = 0.32) are calculated. This copolymer can be used as a stabilizer in invert emulsion
muds, which are used in perforating industry and as a thickener in food and cosmetic industries.
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(2H, t, C11-CH2), 2.009 (2H, m, C8-CH2), 1.609(2H, m, C3-

CH2), 1.544 (2H, m, C13-CH2), 1.303(8H, m, C4-7-CH2),

1.271(8H, m, C14-C17-CH2), and 0.881 (3H, t, C18-CH3) ppm

ºßê 1 -ô…Þñ¼ ¶ñ}³ …ôèýãõ °ü·ýñõè‰ýà …¶ý~.
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øý~°ôÞ·þ …¶}‰†°üà|…¶ý~-b|-…{ýéò âéýßõë-b|-21-øý~°ôÞ·þ

…¶}‰†°üà …¶ý~( …¶• )Co43( Þú sehguH„ó °… â³…°½ Þ±¬û …¶•]|2[.|

…ð~…²û|âý±ÿ Ÿã†èþ Þõ�éýí±  |

Ÿã†èþ Þõ�éýí± ‹ú °ô½ …¶}†ð~…°¬ …ð~…²û|âý±ÿ º~ ]|2[|. …‹}~… ìÛ~…° g1

Þõ�éýí± {† ¬ì†ÿ ®ôŽ â±ï ô ¶�̧  ¶±¬ º~ ô ‹ú ¬°ôó …¶}õ…ðú|…ÿ ì~°ž

‹† ¬Ú• Lm10/0 °ü©}ú º~. ¬° …üò º±…üÈ ‹ú Þíà üà �ý�•€ ìÛ~…°  Lm5

„Ž ‹ú ¬°ôó …¶}õ…ðú ì~°ž …Â†Öú ô …Ö³…ü¼ ¤œî ü†¬¬…º• º~. ‹† {õ›ú

‹ú ›±ï ô ¤œî …Ö³…ü»þ€ Ÿã†èþ ðíõðú 3mc/g70/1 ìÏýò º~.  …üò ìÛ~…°

Þíþ ‹ý»}± …² Ÿã†èþ Þõ�éýí±ÿ …¶• )3mc/g679/0( Þú sehguH„ó °…

â³…°½ Þ±¬û …¶• ]|2[|.

¶†̈• Ö±ìõë|‹ñ~ÿ …ìõè·ýõðþ  |

‹±…ÿ …üò Þú …øíý• Þõ�éýí± ¶ñ}³ º~û °ôºò ºõ¬€ ¶Ïþ º~ ‹† {õ›ú ‹ú

¬¶}õ° Þ†° sehguHô {Ï±üØ …ìõè·ýõó âê ‹±â»}þ )…ìõè·ýõðþ

ì}»ßê  …² 03  ¬°¾~ ¤œíþ ì¥éõë ðíà ¶~üî Þé±ü~ ¬° °ôÒò ô 03

¬°¾~ Þõ�éýí±( Ö±ìõë|‹ñ~ÿ …ìõè·ýõðþ �†ü~…° ¶†̈}ú ºõ¬. ‹±…ÿ …üò

Þ†°€ …‹}~…  Lm|01 ì¥éõë ¶~üî|Þé±ü~ 33 ¬°¾~ {† Co05 â±ï º~. ¶�̧

g3/3 Þõ�éýí± ¶ñ}³ º~û ¬°ôó ‹†èò Lm05 ì¥}õÿ Lm01 ¬ô¬Þ†ó )¬°

ðÛ¼ °ôÒò ¬ü³ë( °ü©}ú º~ ô ¬° ¬ì†ÿ Co05 ¤ê º~. ì¥éõë Þõ�éýí±

¬° ¬ì†ÿ Co05 Æþ Ÿñ~ ì±¤éú ‹† ¶±Î• nim/Lm1 ô ‹ú ô¶ýéú ¶±ðä

‹ú ì¥éõë ¶~üî|Þé±ü~ )Co05( Âíò øî|²¬ó º~ü~ ì¥éõë )‹† ¶±Î•

mpr051( …Â†Öú º~. �̧ …² …Ö³…ü¼ {í†ï ì¥éõë Þõ�éýí± øî|²¬ó

…ìõè·ýõó ‹ú ì~– mim| 02 ¬° ¬ì†ÿ Co04 …¬…ìú ü†Ö•.  |

{ùýú ¶ú Ö±ìõë|‹ñ~ÿ …ìõè·ýõðþ ‹† …ð~…²û ÚÇ± ì}×†ô– ®°…– „Ž

�̧ …² …üò Þú …ìõè·ýõðþ ð·Œ}†_ �†ü~…° {»ßýê º~ )…ìõè·ýõó ì†¬°(€

…ìõè·ýõó ‹ú ¬¶• „ì~û ‹ú ¶ú ‹©¼ {Û·ýî º~. ‹† …¶}×†¬û …² ¬¶}ã†û

øíãò|¶†² Ö±…¾õ– |‹† ¶±Î• mpr401×6 ô …Îí†ë ðý±ô 02 {† 57 ¬°¾~

¬° ²ì†ó|ø†ÿ 2€ 3 ô s5  ¶ú Ö±ìõë|‹ñ~ÿ …ìõè·ýõðþ ‹† …ð~…²û ÚÇ± ì}×†ô–

®°…– „Ž {ùýú º~.

|

{Ïýýò …ð~…²û ®°û Þõ�éýí±

¬° …üò �µôø¼€ ‹±…ÿ …ð~…²û|âý±ÿ ÚÇ± ®°…– Þõ�éýí± ¬° Ö±ìõë|‹ñ~ÿ

ºßê 2 -ô…Þñ¼ ¶ñ}³ Þõ�éýí± �éþ)°ü·ýñõè‰ýà …¶ý~ -b-…{ýéò âéýßõë -b| -°ü·ýñõè‰ýà …¶ý~(.
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…ìõè·ýõðþ …² °ô½ ì»†ø~û ì·}Ûýî ‹ú Þíà ìýß±ô¶ßõ’ ðõ°ÿ

…¶}×†¬û º~. ‹† Ú†‹éý•|ø†üþ Þú …üò ¬¶}ã†û ¬…°¬€ …ìß†ó {©íýò …ð~…²û ÚÇ±

®°…– ô {õ²üÐ „ðù† Ö±…øî º~. øî Ÿñýò€ ìýß±ô¶ßõ’ ì³‹õ° …ìß†ó

{¿õü±‹±¬…°ÿ …² æüú …ìõè·ýõó °ôÿ æï °… ðý³ ¬…°…¶•.

ð}†ü� ô  ‹¥™  |

¬° …üò �µôø¼€ …ìß†ó ¶ñ}³ „²ì†ü»ã†øþ Þõ�éýí± �éþ)°ü·ýñõè‰ýà …¶ý~

-b-…{ýéò âéýßõë -b-°ü·ýñõè‰ýà …¶ý~( ¬° ¬ô ì±¤éú ìÇ†èÏú º~. ‹†

{õ›ú ‹ú ì±›Ð ]|01[| …â± ¬° ì±¤éú …ôë …² ìõðõì± ̈†èÀ °ü·ýñõè‰ýà

…¶ý~ ‹±…ÿ ¶ñ}³  …ôèýãõ°ü·ýñõè‰ýà …¶ý~ …¶}×†¬û ºõ¬€ Þñ}±ë ìý†ðãýò

ô²ó ìõèßõèþ ¬° Þí}± …² 0002 ¬…è}õó ìý·± ðíþ|ºõ¬. ‹† {õ›ú ‹ú ì±›Ð

]|7[| …â± …² ì†¬û …ôèýú °ü·ýñõè‰ýà …¶ý~ {œ†°ÿ ‹† ̈éõÁ 58 ¬°¾~

…¶}×†¬û ºõ¬€ ìý†ðãýò ô²ó ìõèßõèþ ìõ°¬ ðË± ¬° ¤~ô¬ lom/g0071  ‹ú

¬¶• ìþ„ü~. ‹ñ†‹±…üò€ …² ì†¬û …ôèýú ‹ú øí†ó ºßê ̈±ü~…°ÿ º~û ô ‹†

øí†ó ̈éõÁ )58 ¬°¾~( …¶}×†¬û º~. °ô½ ¶ñ}³ …ôèýãõ°ü·ýñõèýà

…¶ý~ ‹† {õ›ú ‹ú …üò ì±›Ð ¬ðŒ†ë º~ ô ì¥¿õèþ ‹† ì»©¿†– ²ü± ‹ú

¬¶• „ì~. ÆýØ RMN H1| …ôèýãõ°ü·ýñõè‰ýà …¶ý~ )ºßê 3( ‹† „ó Ÿú

¬° ì±›Ð ]|7[| …°…̂ú º~û …¶•€ ìÇ†‹Û• ¬…°¬.

¬° ÆýØ RI| …ôèýãõ°ü·ýñõè‰ýà …¶ý~ )ºßê 4( ›Ž̄ ¬° ðõ…¤þ

1-mc|3471-2271 ì±‹õÉ ‹ú ðõ¶†ð†– …°{Ï†ºþ â±ôû …¶}±ÿ€ 1-mc8711-5611

ì±‹õÉ ‹ú â±ôû Þ±‹ñýê€ 1-mc0092-0582ì±‹õÉ ‹ú ðõ¶†ó øý~°ôó́ …ôè×ýñþ€

1-mc727-966 ì±‹õÉ ‹ú ̈í¼ ̈†°ž …² ¾×¥ú H-C| …ôè×ýñþ ô ›Ž̄ ¬°

ð†¤ýú 1-mc5741-0541ì±‹õÉ ‹ú ̈í¼ Úý¡þ|ô…° ì}ýéò )2HC-O-2HC(|

…¶•.

�̧ …² ¶ñ}³ …ôèýãõ°ü·ýñõè‰ýà …¶ý~ ‹† ô²ó ìõèßõèþ 0071 ¬…è}õó€

Þõ�éýí± �éþ)°ü·ýñõè‰ýà …¶ý~ -b-…{ýéò âéýßõë -b-°ü·ýñõè‰ýà …¶ý~(

¶ñ}³ º~. ‹±…ÿ …üò ìñËõ° lom2 …² …ôèýãõ°ü·ýñõè‰ýà …¶ý~ ‹† lom1 …²

�éþ|…{ýéò âéýßõë ‹† ô²ó ìõèßõèþ 0053 ¬…è}õó ì}±…Þî º~ ô ¬° ðù†ü•

Þõ�éýí± ìõ°¬|ðË± ‹† ‹†²¬û  57 ¬°¾~ {ùýú º~. °ðä|ðã†° CPG| ìý†ðãýò

ô²ó ìõèßõèþ Þõ�éýí± ¶ñ}³º~û °… 0007 ¬…è}õó ð»†ó ¬…¬ )ºßê 5(. ¬°

Âíò ‹† {õ›ú ‹ú …üò °ðä|ðã†°€ Â±ü� Ÿñ~{õ²üÏþ )nM/wM( Þõ�éýí±

66/1 ì¥†¶Œú º~.  |

‹† {õ›ú ‹ú …üò Þú {±Þý� ü†¬ º~û ¬° ¤çë|ø†ÿ ¬ô{±üî ¬…°„èþ ‹ú

°…¤}þ ô ¬° ÒéË• Þ†Öþ ¤ê ðíþ|ºõ¬€ {ç½ ‹±…ÿ ‹ú ¬¶• „ô°¬ó ÆýØ

RMNH1| ‹þ|ð}ýœú ì†ð~ ô  ÖÛÈ ÆýØ  RITF)ºßê 6( „ó  ìÇ†èÏú º~.

|¬° …üò ÆýØ€ …°{Ï†º†– Þ»»þ C-O-C| ‹ú ºßê ðõ…° �ùñþ ¬° 1-mc4211€

…°{Ï†º†– Þ»»þ H-C| ô…¤~ø†ÿ ì}ýéñþ ¬° ð†¤ýú 1-mc9882€

›Ž̄|ø†ÿ Þ»»þ O=C| ‹ú ºßê ¬ô{†üþ ¬° 1-mc4371-2271  ô ̈í¼

¨†°ž …² ¾×¥ú  H-C| …ôè×ýñþ ¬° 1-mc727-966 Ê†ø± º~û …¶•.

¬° ÆýØ RITF| …üò {±Þý� ìþ|{õ…ó ‹ú °…¤}þ ›Ž̄ ð†¤ýú 1-mc4211

δ

ºßê 3 -ÆýØ RMN H1…ôèýãõ °ü·ýñõè‰ýà …¶ý~ ¬° ¤çë Þé±ôÖ±ï

¬ô{±üî|¬…°.

ºßê 4 -ÆýØ RI| …ôèýãõ°ü·ýñõè‰ýà …¶ý~.

ºßê 5 -°ðä|ðã†° CPGÞõ�éýí± �éþ)°ü·ýñõè‰ýà …¶ý~ -b-…{ýéò

âéýßõë -b-°ü·ýñõè‰ýà …¶ý~(.



¶ñ}³ Þõ�éýí± Òý±üõðþ ¶ú ÚÇÏú|…ÿ �éþ)°ü·ýñõè‰ýà …¶ý~ - bb- …{ýéò âéýßõë - bb| - °ü·ýñõè‰ýà... ÎŒ~…è±¤ýî ‹³…² ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô üßî€ ºí†°û 6€ ‹ƒùƒíƒò -…¶ƒ×ƒñƒ~ 7831 462

°… Þú ¬æè• ‹± �ýõð~ …{±ÿ ¬…°¬€ ìçá ¶ñ}³ ì†¬û ìõ°¬ ðË± ¬…ð·•.

º†ü†ó ®Þ± …¶•€ ¬° ÆýØ  RI| …ôèýãõ°ü·ýñõè‰ýà …¶ý~ …üò ›Ž̄  Ê†ø±

ð»~û …¶•.

…̈}çÙ …ð¥çë|�̄ü±ÿ …ôèýãõì± ô Þõ�éýí± ¬° ¤çë|ø†ÿ ì©}éØ

)„Ž€ Þé±ôÖ±ï€ …¶}õó ô ‹ñ³ó( …ìß†ó ̈†èÀ|¶†²ÿ Þõ�éýí± °… ‹ú °…¤}þ

Ö±…øî ¶†̈•. ›~ôë 1 ìÛ†ü·ú|…ÿ …² …ð¥çë|�̄ü±ÿ  …ôèýãõì± ô Þõ�éýí±

|°… …°…̂ú ìþ|¬ø~.

�̧ …² ¶ñ}³ Þõ�éýí±€ Ú~°– �†ü~…°Þññ~âþ „ó ¬° …ìõè·ýõó „Ž ¬°

°ôÒò ‹±°¶þ º~. …üò ‹±°¶þ °ôÿ Þõ�éýí± ì»†‹ú€ �éþ)21- øý~°ôÞ·þ

…¶}‰†°üà …¶ý~ -b-…{ýéò âéýßõë -b-21 -øý~°ôÞ·þ …¶}‰†°üà …¶ý~(

{õ¶È sehguH]|2[ ‹±…ÿ ¶†ì†ðú …ìõè·ýõðþ 03 ¬°¾~ ¤œíþ  ì¥éõë

ðíßþ ¬° °ôÒò ô 03 ¬°¾~ ¤œíþ Þõ�éýí± â³…°½ º~û ‹õ¬€ …² …üò|°ô

ðíõðú|…ÿ ì»†‹ú ‹† øíýò ¬°¾~ø† {ùýú º~. ¶†ì†ðú …ìõè·ýõðþ {ùýú º~û

¬…°…ÿ �†ü~…°ÿ Ú†‹ê {õ›ùþ ‹õ¬ ô ø×}ú|ø† �†ü~…°ÿ ̈õ¬ °… ¤×Ì Þ±¬. …üò

¶†ì†ðú ‹† …¶}×†¬û …² ¬¶}ã†û øíãò|¶†² Ö±…¾õ– {ùýú º~. ºßê 7

{¿õü± ìýß±ô¶ßõ�þ ¶†ì†ðú …ìõè·ýõðþ �ý¼ …² …Îí†ë „ó ô ºßê 8

{¿õü± ¶†ì†ðú …ìõè·ýõðþ �̧  …² …Îí†ë Ö±…¾õ– °… ¬° ²ì†ó|ø†ÿ s5-2

ð»†ó ìþ|¬ø~.

ºßê7 -{¿õü±¶†ì†ðú …ìõè·ýõó �ý¼ …² …Îí†ë Ö±…¾õ–.

›~ôë 1 -ìÛ†ü·ú …ð¥çë|�̄ü±ÿ …ôèýãõ °ü·ýñõè‰ýà …¶ý~ ‹† �éþ )°ü·ýñõè‰ýà

…¶ý~ -b-…{ýéò âéýßõë -b-°ü·ýñõè‰ýà …¶ý~(.
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ºßê 6 -ÆýØ RITFÞõ�éýí± �éþ )°ü·ýñõè‰ýà …¶ý~ -b-…{ýéò

âéýßõë -b-°ü·ýñõè‰ýà …¶ý~(.
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º†ü†ó ®Þ±…¶•€ ¬° ²ì†ó|ø†ÿ ‹ý¼ …² s5 …ð~…²û ®°…– ‹·ý†° °ü³{±

ìþ|ºõ¬. …ì†€  ‹±…ÿ ¬¶•|ü†‹þ ‹ú …ìõè·ýõðþ �†ü~…°€ s5 …Îí†ë ðý±ô Þ†Öþ

‹õ¬.

‹† …¶}×†¬û …² {¿†ôü± ìýß±ô¶ßõ�þ ðõ°ÿ ìþ|{õ…ó Þ·± ¤œíþ ®°…–

)φ( Þõ�éýí± ¬° …ìõè·ýõó °… ìÏýò Þ±¬. ‹±…ÿ …üò| Þ†°€ …‹}~… {Ï~…¬ ®°…–

)08=N|( °ôÿ æï ºí±¬û º~. ¶�̧€ …üò {Ï~…¬ ‹± ¤œî {³°üÛþ ðíõðú

)1/0= V( {Û·ýî º~. Î~¬ ¤†¾ê )001 =V/N =n( ÒéË• ®°…– ¬°

ô…¤~ ¤œî ð†ìý~û ìþ|ºõ¬. ‹† {õ›ú ‹ú ìÏ†¬èú ô ¤œî üà ®°û

)4000/0=pv( Þ·± ¤œíþ ìÏ†¬ë 23/0 ì¥†¶Œú º~. ¤œî üà ®°û ‹†

…ð~…²û|âý±ÿ ÚÇ± ì}õ¶È ®°…–€ Þú ‹† ¬¶}ã†û ìýß±ô¶ßõ�þ ðõ°ÿ

…ìß†ó|�̄ü± …¶•€ ì¥†¶Œú º~.

ð}ýœú|âý±ÿ

¬° …üò �µôø¼€ °ôºþ ¬ôì±¤éú|…ÿ ‹±…ÿ ¶ñ}³ Þõ�éýí± ›~ü~€

�éþ)°ü·ýñõè‰ýà …¶ý~ -b-…{ýéò âéýßõë -b-°ü·ýñõè‰ýà …¶ý~(€ ‹†

ìý†ðãýò ô²ó ìõèßõèþ 0007 ¬…è}õó …°…̂ú º~. ðÛ¼ �†ü~…°Þññ~âþ …üò

Þõ�éýí± ¬° ¶†ì†ðú …ìõè·ýõðþ „Ž ¬° °ôÒò ðý³ ìõ°¬ ìÇ†èÏú Ú±…°|â±Ö•.

ì»†ø~û |º~ Þú …üò Þõ�éýí± �†ü~…°ÿ ôüµû|…ÿ ‹ú ¶†ì†ðú …ìõè·ýõðþ „Ž

¬° °ôÒò ¬°Þ·± ¤œíþ ®°…– 23/0 ìþ|‹©»~. …ìõè·ýõó {ùýú º~û

Ÿñ~ ø×}ú| �†ü~…°ÿ ̈õ¬ °… ¤×Ì Þ±¬. ‹~üò {±{ý� …ìß†ó …¶}×†¬û …² …üò

Þõ�éýí± ‹ú ›†ÿ �éþ )21 -øý~°ôÞ·þ|…¶}‰†°üà …¶ý~ -b-…{ýéò âéýßõë

-b-21 -øý~°ôÞ·þ||…¶}‰†°üà …¶ý~( ‹ú Îñõ…ó �†ü~…°Þññ~û ¬° âê

…ìõè·ýõó ‹±â»}þ ô›õ¬ ¬…°¬.

pnv=φ

Lμ

ºßê 8 -{¿õü± ¶†ì†ðú …ìõè·ýõðþ �̧ …² …Îí†ë Ö±…¾õ– ¬° ²ì†ó|ø†ÿ

ì©}éØ: )…èØ( s2€ )Ž( s3 ô )ž( s5.

)…èØ(

)Ž(

)ž(

ì±…›Ð
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