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ABSTRACT

Inthe study of effect of aDemulsifier on the dynamic viscosity of Sobhasan
emulsion and a high-speed stirrer (4,000 rpm) was used to study the effect
of mixing intensity on demulsification.The Demulsifier used in ACENOL
TEDX ineach test, the demulsifier was mixed emulsion by astirrer working
at 4000rpm for one half minute. Lesser or higher mixing times have shown

adverse effect.  © 2008 Trade Sciencelnc. - INDIA

INTRODUCTION

Accordingto the studies stability of emulsionand
the dose change with the water content and nature of
oil, below and above optimum dosethe demul sification
efficiency decreases. The stability of emulsionw/o has
been correlated tothe changein itsdynamic viscosity.
It isreported that dynamic viscosity showsaminimaat
the optimum dose of demulsifiers. At Optimum con-
centration of demulsfiers. Theoverdl programmed of
demul sification can beimproved by ensuring optimum
mixing intensity and mixing time. Oneway toimprove
oil water separation would betoincreasethedemulsify
dose, resultingincreased operating expensesthe other
alternative is to try to improve the coalescence
condition,keeping demul sifier concentration constant.
The effect of mixing intensity on the process of
demulsification can bequantitatively studiesin labora

tory by employing high speed stirrer for specific period
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of time.
EXPERIMENTAL

M aterialsand methods

The present studies have been conducted on 15
months aged sobhasan emulsionin KDMIPE, ONGC,
Dehradun. Thereareno. of methods used for breaking
down petroleum emulsions of which themaost common
of theseemployed centrifuges, filters, chemical addi-
tivesand electrical treatment, etc. Inthestudy, ahigh
speed stirrer was used to study the effect of mixing
intendty ondemulgfication

RESULT AND DISCUSSION

The data obtained shows the dynamic viscosity
minimaat adose of 8000mg/I of demulsifiersacenol
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TABLE 1: Effect of demulsifier on thedynamicviscosity at
30°C

Sno ACNOL TEDX Dynamic
o additional PPM viscosity
1 0 1440.26
2 1000 1432.26
3 2000 1236.44
4 3000 836.9
5 4000 836.9
6 5000 791.17
7 6000 656.99
8 8000 418.46
9 10000 715.6

TABLE 2: Sudy report tabulated of theeffect of mixinginten-
sity on demulsification

Dope Temp qu./ _ Deemulsilfication
Mgl °C min 1 min behaviour

(rpm) 1.5min. 3min. 4min. 5min.
8000 65 4000 StableUnstable Stable Stable Stable

TABLE 3: Resultsof de-emuldfication with 8000 ppm. DOPE
AND 5000ppm. Dopeat 80°C and 65°C

ObsnoDemulsifiers 'I;em Water separanon_ from 100ml
C of emulsions
Dope mg/l lhr 2hr 3h 4hr Over night at
room tem.
1 8000 80°C 20 32 35 35 35
2 8000 65°C 13 25 32 36 34
3 5000 65°C 10 13 16 17 20

TABLE 4: Resultsof improving theresolution of sobhasan
with lower concentration by changingthepH using N/2 NaOH

Water separation from 100mi

Obsno Demulsfiers Tem pH

of emulsions
Over
Dope mg/l 1lhr 2hr 3hr 4hr night at
room tem.
1 5000 65°C 9.00 10 18 20 28 38
2 5000 65°C 95 13 20 27 34 35
3 5000 65°C 10.0 15 22 32 37 38

TABLE5: Effect of mixingintensity of sobhasan crudeemul-
sion of de-emulsification with differ ent concentration at 9.5
pH valueand 65°C

Obsno Demulsifiers Tem pH Water separation from 100ml

of emulsions
Over
Dope mg/l 1lhr 2hr 3hr 4hr night at
room tem.
1 3000 65°C 9.5 Nil Nil Nil Nil nil
2 4000 65°C 95 09 08 21 24 25
3 5000 65°C 95 13 33 33 35 34

tedx and such this can be taken asthe optimum dose
aretabulated in TABLE 1. Based on proceeding work
the optimal conditionsfor effective demulsification
(65°C) are tabulated in TABLE 2. Experiments
demulsification at 80°C were aso carried out. So,
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demul sification was attempted both at 80°C and 65°C.
The results obtained are shown in TABLE 3. The
demulsified water separated with 8000mg/1 demulsifier
dopewashighly turbid dueto high content of solublized
oil inwater so thefurther tests were conducted with
5000mg/1 of demulsfierisdsoshowninTABLE4.As
isevident decreasein demulsifier concentration appre-
ciably reducestheresol ution of emulsion. An attempt
was accordingly made to improve the resol ution by
changing the pH using N/2 NaOH. The results are
shownin TABLE 4 theemuls on showsmaximum in-
stability at 9.5pH. Incidentally the water resolved at
thispH using 5000ppm of demulsifier wasfound to be
clearer ascompared to one obtained at 8000ppm does
indicating better quality of resolution. At 9.5 pH lower
dosesof demulsifier werea so tried without success.

Theaccitaerationindemulsficationraeat pH=9.5
confirmstheview that sobhasan emulsionisprimarily
stabilized by asphaticfilmsbecausethesemateridsare
strongly effected by pH. Thedropin demulsifiersdose
and temperaturefrom 8000mg/l to 5000mgy/l and 80°C
to 65°C respectively confirmsthat interfacial filmsis
thinned at pH=9.5 and probably thefilmratio hasde-
creased to maximum. Thetemperature alonemagnifies
theeffect of pH a theinterfaceand thebulk. Theamount
of inhibiting cationsfor clayi.e. Ca™ and Mg*™ were
found to bevery low. It can, therefore, be argued that
thealkaline pH would easily dispersetheclay intothe
water phaseand minimizethestability of emulsion due
to clay. Thetolerance of the mixing timeat pH=9.5
might be expected dueto equilibrium particlesizedis-
tribution after they are destabilized by the addition of
demulgfier.

CONCLUSION

At constant mixing intensity and demulsifier
concentration,the water separation and thusthe degree
of coalescenceincrease with residencetime. For long
retention timesthewater separation approachesacon-
stant va ue, thissuggested theequilibrium dropletssizes
constant at certain mixingintensity. At constant mixing
intensity areduction in degree of coalescenceasare-
sult of shortest residence time can be partly compen-
sated by increasing the demul sifier concentration. There
Isan optimum mixingintensity for which the degree of
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codescenceishighest. demulsficationisthevery ussful
inwater pollutionviz; purification of water, removal of
solute, water treatment,formulation for treating hydro-
carbon-polluted water etc.
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