CHAPTER I

LITERATURE REVIEW
Several researchers had studj ¥ -/- cesses or methods for reclaiming waste
lubricating oils. The exampigiBit 5 the acid-clay process. In
accordance with this proteesm ¥ weanemmEd with high concentration of

sulfuric acid and contag a.acid sludge. The oil was

thereafter contacted hailditional contaminants and
color bodies. But this 4 e S ems. Firstly, the process
produced large amounty v 4 L p disposed of. Secondary,
large volumes of corrosiv 7 :| process. Thirdly, up to 20%
of the original waste oil was dge' (Johnson, 1983).
Other metho ; ,‘:g;‘ for purifying and

reclaiming used lubric 5 g Oils COME : L there were detergents,
antioxidants, :E[ rﬁﬁ! oli liguid contaminants by
preferably fi mﬁﬂ Ijlﬁ ﬂ cﬂ:ﬂ joa iﬂar and low boiling
cantaquwﬁ mﬁ?m an%l isopropanol
and meth§l ketone. This treatment r:.ausad e separatmn of a layer of sludge
containing contaminants, unspent additives and oxidation products (Whisman et al.,
1978). Vu et al. (1973) reported that used oil could be deasphalted by contacting

the used oil with a light paraffinic hydrocarbon in the liquid state, for example

propane, butane or pentane or mixture of these paraffinic hydrocarbon. The similar
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step of contacting was studied by Cutler et al., 1968 quoting Norman G.R.. This
process included the steps of dehydration, then mixing the oil with 1 to 15 times the
volume of such oil of a solvent selected from the group consisting of ethane,
propane, butane, pentane, hexane, and mixture thereof (preferred solvent being
propane), scrubbing to remove heavy metal particulate. The oil-solvent mix was

drogenation, another stripping process,

stripped, subjected to vacuum distill3t

and filtering.
Whisman et al., 1Cee™ 7 0 SRproposed a process in which
mixture of isopropyl alc#®i, gl | T butyl alcohol was used as

solvent, This solvent

compounds and oxidatiogr

The other substancefor; -4 2d%or treating waste oil was amine.

Gilson and Massicotte (196 reating with diethylenediamine

(DETA) 0.1 to 12% bW EEmmmi 88 °C was sufficient to
separate flocculated --':5 aminaiits Seon. Matt _ (1978) reported a process

for removing p iculate fnfiter from Iubritdting oil in combustion engine which

consisted the uﬂgm&’ m E'A;I\tli of a light paraffinic
¢
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amine (oiffsoluble @nin&] to equal portion of the diluted used oil in an amount of

equivalent to 10.8 parts by weight per 100 parts of used oil, mixing the solution,
allowing to stand in glass container at ambient temperature, and separating solid
contaminants. He also described that amine might be an aliphatic (saturated or

unsaturated), alicyclic (saturated or unsaturated), aryl or aralkyl amine. This amine



could remove the contaminants by causing conglomeration of suspended
contaminants and or making less soluble or insoluble the objectionable non-

lubricating materials which might be in solution in the oil.

The chemical treatment processes studied by many researchers were found

that they could remove the contaminajig the waste oil. Norman (1984) studied
a process comprising the steps . Fafa oil with an aqueous solution of
basic salt of an alkali mesms — : Ismmmmemsie ferably hydroxide, carbonate
. sis.were sodium and potassium)
which had a concentral, ‘ =301 : Bi0% wt/wt salt to precipitate
metal contaminants, pog v\ - the oil and to neutralize
acid that might be prg Meting bulk water and solid
contaminants from the oil, @tes and remaining suspended
water from the oil; (4) véc J ove dissolved water and light

hydrocarbon; (5) contacting g#- 4 al mineral acid or the anhydride of

said acid, .;* o m”‘f' ion products formed in
step (5); (7) hydrotreal

compounds; a Fiﬂ} sinpﬁu the oil to remgye light hydrocarbons with boiling points
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as a treating agent. The examples of ammonium sait were ammonium sulfate,

g ol e #90 polgfimaterials and unsaturated

ammonium bisulfate, ammonium phosphate, diammonium hydrogen phosphate,
ammonium dihydrogen phosphate, ammonium thiophosphate, and ammonium

polyphosphate (such as ammonium metaphosphate, urea sulfate, guanidine sulfate,



urea phosphate, guanidine phosphate and mixture thereof). The concentration of
treating agent in aqueous solution was using typically about 80% wt/wt. After
contacting between the used oil and treating agent, the further steps consisted of
removing a portion of the water, heating at a temperature of 320 to 420 °C for a
period of time being sufficient to decompose at least a portion of any ammonium

salts of sulfonic acid and dialkyl dity ¥
. |

100 to 180 °C, and separati ---.___"_'__- AW # 2ied. A process for reducing ash
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and metal contaminated FFE ..‘—-' o®r '““";‘*-.. the used oil with an

on‘c acid, cooling at a temperature of

aqueous solution of am sium bisulfate was carried out

by Johnson (1976). @ ammonium dihydrogen

phosphate, diammoniiy sulfate, phosphoric acid,

?
i

calcium sulfate, alumingfh g ; Suifate had been chosen for

pretreatment chemicals ij#%e @75, Johnson, 1980; Johnson,
1983). But obviously disad¥a 2s® using chemical treatment were

using high temperatuge ang of treating agent.
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Friel and Ham n d (19/95)7%¢ gon d proces :- reclaiming lube oil which
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this resedtch, the weight ratio of surfactant to amine was operated at 60 : 40 and

the amount of treating agent was used at 0.1 to 2% wt/wt of the oil to be treated.

Salusinszky (1981) proposed a process for removing metals and water from

used hydrocarbon lubricating oil characterized in that the used oil was treated with



an aqueous solution containing a surfactant and anion which formed an soluble sait
or insoluble salts with at least one metal presented in the used oil followed by

separation of an oil layer of reduced metal and water content.

In the surfactant-based separation, applications of micellar enhanced

ultrafiltration (MEUF) were known that liljigchnique could remove muitivalent metal
- ll‘ o

ions from aqueous stream. formed micelles which could
absorbed or bound countemee #EMC. So thye were added to
the agueous stream conta g & In addition, it was found that
anionic surfactant was | !@kion and cationic surfactant
was used for removing Ficd & i \ un, added the surfactant was
treated in an ultrafiltratio gt \ %s small enough to block the
The surfactant was sodium

dodecyl sulfate (SDS). It Wis HE&E-- % di¥lent cation metal such as zinc

and copper.
Yo R
In 1994, Huandl §t al. Stde SW surf@iftant-based ultrafiltration of
heavy metals from wadlemstreams. Thy concluded that five heavy metals

(cadmium, lead, ﬂ 'lnﬂjﬂﬁnw H']llﬁally removed by this
““""'“"Q RAINITUNRINAE
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