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Dehydration of solvent in lubricating oil dewaxing and deoiling plants
By S.A. Konstas and A.S. Konstas
Konstas Engineering Ltd

The dewaxing of the various lube oil fractions is executed by dissolving the oil in an appropriate solvent, chilling the
oil-solvent mixture at a low temperature so as to separate the high melting point constituents (paraffins and ceresins) in a
solid form, and by one or more filtrations and separate evaporation of the dewaxed 0il mix and of the wax mixes in order to
recover the solvent. One of the first utilized dewaxing solvents was a Benzene-Acetone mixture. At the present time, the usual
dewaxing solvent is a mixture of Methylethylketone, Toluene and Benzene (MEK solvent). In special cases, Chlorinated
Hydrocarbons and Methylisobutylketone (MIBK) have been successfully applied.

During this treatment, the solvent gets water and the selectivity of wet solvent is not favourable, consequently all water
entering into the solvent has to be continuously removed. The usual way to do this is to heat the slack wax mix until it melts
completely, to separate in a decanter the bottom layer containing the water and to recover the solvent from this layer by frac-
tional distillation. In this way, the melted slack wax has to be chilled again for the deoiling treatment, and this creates an
important and expensive complication of the equipment and in the operation.

In order to avoid these complications, we studied a dehydration system based on the boiling point difference between
the pure solvents and their azeotropes with water. The separation is obtained by controlling the condensation temperature
in the last heat exchanger so as to prevent the condensation of the azeotrope vapors.

Fig. 1 represents the solubility of water in Benzene-Acetone mixtures. Fig. 2 represents the solubility of lube oil in MEK
Benzene-Toluene-Mixtures. Fig. 3 represents a flow sheet of this section of a solvent dewaxing plant where the tempera-
ture in the last condenser is regulated by a temperature controller. Fig. 4 the water solubility in various solvents, and Fig. S
the mutual solubility of water and MIBK at various temperatures Fig. 6 represents a part of the Solvent Recovery Unit
from the Oil mix, also showing the separation of condensed dry MIKB from wet MIBK vapors. The wet vapors are farther
condensed, the condensate separates in two layers, the solvent-rich layer and the water-rich layer, which are separately re-

distilled in the dehydration system.
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awtdv eig fepuokpooiav -100 Eag -200 C, Sindnoiv 1@v Kpv-
otallovpévav mopuvdv kol dvaktnowv tob Siaddtov S
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Kot Tpomov ovvexd, dote N dvaloyia tov &ig 1OV dahvTny
va Sratnpfiton el otabepd yapnid érineda.

“Otav 6 dtaAbvtng droterfital &nd piyno Pevfolriov — dxe-
T6VNC, G £ig piav év He u®Y pekeTnelo®v EykuTacTdoemvy,
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poxpovetar ¢ oynuotifov Baputépav ortoifada Hmd 0 Yo-
%pOv Sidhopa tod Eaiov. “H kapurndin tob oxnuaros 1 didst
mv SeAvtotnta Bdatog el piypa Pevioriov — dxetovng elg
Oeppoxpaciag 00 kai 400 C 2,

‘O mEPLEGOTEPOY EQaPUOLOPEVOS dLEADTNG GTOKN POCENS ~
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Zyfipa 1.

‘Otay pioc 0@° Mpdv peremnbeioa  é&ykardotacig 6, 7
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Gpretov Bote kpuoTahhoOpEVOY Vi dnovpyfion  dvepaiiog.
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ueBulikfic GAkooAns eig 10 piyua, G¢ TpéMOG AVTIIETONICERS
v Svoxordv &k tfi¢ nupovsiog Bdaroc.

Avotoyds 10 drotéreocua fito GpvnTikov, S16TL 1 pebo-
vokln nd&ave thv Sahvtikotnto 100 Gdatog kai &usiove 10
eig bypav eaotv drnoywpilduevov TocootoV, &v EAdyioTa No-
Eave 10 &mTpenduEvoV Toc00TdV BS0T0G, MG detkviel 10 oy. 2.
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Zxfiua 2.

‘Avelnthoapev elg tv Bipiloypapiav 10 GLeoTpomikd
piypara to oxnpoatifoueve drd TG ovotoTiKG SloAvTov Kai
86atog, 16 Omoia mepiiopPdvoviar sig tov mivaxo 1, Spod
pete tod onpeiov {foewg TV XpNOLLOTOINOEVIOVY SLOALTRV.

ITIINAE 1.
Znpela féocwg 760 mm Hg

*AxETOVN 56,5 0C
Bevioiov 80,1 oC
Mebvio—-aibvio-ketovn (MEK) 79,6 0C
ToAovoAilov 110,8 oC
Mebvro-icoBovtvro-kerdovn (MIBK) 116 oC
Bev{oAtov - “Ydwp 69 0C
MEK - "Ydap 73,5 oC
MEK - ToAovoAiiov 78,5 0C
Tolovoiiov - “Ydwp 84 oC
MIBK - "Ydwp 88 oC
MEK - Bev{oAov - “Ydwp 69 oC
MEK - Tolovdiiov - “Ydwp 73 oC

‘Yrfipyov morhol cuvdvacuoi GLeotporik@dv plyndrov pé
onuela féoewg amo 690 Eng 849 C. Asdopévov 8¢ 6t &vBiépspe
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10 mocooTov 1fic dmoPfaidopévng Ddatikfic otolBadoc. Siv
fito Suvatdv vi yivn Bewpntikdg dmoloyiopde tiic icoppo-
niag petagd dypds xai depiov @doswg elg Siapdpovg Oeppo-
Kpoociag.

Karepiyouey sic thv ktédeoty Epyactnplakdy TelpapatOv
He& oxomdv vé. évalnrnompev Beppokpaciov Sid THV peptknv
bypormoinciy 1@V Grpdv Swedidtov Tiig mpding Pabuidoc dva-
KTNoEwg Tolavtny, dote oi dmdAowmor druol Hyporoloduevol
va didovv mhovotwtépav Ddatiknv otoiPada.
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Zyfiua 4.

Atv fito £@iktdv va Gvamapayfobv épyactnplakdc of elg
™V Prounyavikiy povéde Emkpatoboar cvvlitkar. *Eyéveto
&n6otogic 10D SAbTov petd mpoodikng Bdatoc Kai gig dp1-
opévag mepinthoslg dAaiov # kal peBavoing, Sid va Eheyyof
7 énidpooic adrfic, xal kateypaonoav ai depuoxpaciol GTudY
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kal Oypod. Zvyxpévag mopnkolovleito 1 dmoxmptfopévn
bdatikn crofdc.

Ipoéxvye Lotmdv, 6T drod Staddtny nepiégovia 1,5 % 66wp
70 KAdoua 0 droctalopsvov Gmd 750 - 800C Siexwpileto &ic
800 orolBadag. Metd v dmopdkpuvoly Tiig OSatikfic oTol-
Bédog, 1 sig Doémwp meplekTIKOTNG TOD SLHALTOL B¢ cUVOLOUL
KaTNPYETO KGT® 70D 1 %.

Agdopévov &t | MEK Céel gl 79,6 xai 10 Bevioitov eic
80,1 6 eic v Prounyaviknv Epapuoyiv Sraxopiopdc eic
78 - 790 C 0¢, E81d¢ ta kaAMitepa Gmoteréopata.

Eig tfiv brd ueAétnv mepintootv 1 &ykatdotacic ebpickero
gic Byog 1000 pétpav érod tfic faddoong kel 1 émikparobow
péon Grpocpaiptkn mieoic fito 680 XA, oTHANg HSpapyHPOUL.
Qg &k TobToL elpydodnuev eig 750 C mepinov.
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Zyfiua 5.

"Eenppootn 10 cbotnpe 10 sikovilopevov eig 1 oyfina 3
xai éuécag Edwoev ikavomontikd dmoteléonara.

"Avtictoixog pehétn dyévero kai 6’ Aykatdotaoly  Ast-
tovpyoloav pé diaddtnv MEK - Tolovdhiov pévov.

Kat® apynv npocdiepictn metpapatikdg 1 S1aAvtdTng tobd
88arog €ig piypata MEK - Tolovoriov S109dpav cuviicemv.
Ta arotedéopato t@v peTpioenv Edocay Tac xkaumbrag Tod
oyhuotog 4.

A OV mpocbiopiopdv &xpnowonoidnoay MEK kol
TohovOriov gumopion. Abtdg & AOYog Suwmg S&v dpkel S1d vi
£Enynod f dlogopa oL ebpédn &v ocvykpicer mpdc T& Gvapepd-
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