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Emulsibility Low Moderate
Corrosiveness Intermediate Low
Energy cost Moderate Low
Investment cost Intermediate Low
Maintenance cost Low Low
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14. A.KJain, D.K.Sarkar and S.J.Chopra< Lube Refining with NMP Solventc R&D
DIVISION, ENGINEERS INDIA LTD, GURGAON, HARYANA 2010
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Solvent Yield Mass% Pour Point °C
Aceton\Tol.
15\85 76 -2
25\75 74 -5
35\65 73 -8
45\55 68 -11
MEK\TOL
40\60 75 -7
50\50 72 -13
60\40 72 -14
80\20 68 -15
Cidal) cu 3y j adaa al i 1(2) Jss
No. | Specification Lube oil Values
1 | Density, at 20°C kg/m® 893
2 Viscosity, cSt, @ 40°C 39.64
3 Viscosity, cSt, @ 100°C 5.53
4 Viscosity index 60
5) Refractive index (n%) 1.4978
6 Pour point, °C 20
8 COC flash point, °C 183
9 Sulfur content, % Wt 2.8401
10 | Color, ASTM-D1500, at 25°C 5
11 | Distillation fraction against temperature vol% | temperature, °C
I.B.P 290
10% 310
20% 336
30% 342
40% 350
50% 365
60% 378
70% 410
80% 435
90% 440
98% 450




0T NMP 5 31858l cilydall al s G 4 1(3)J g2

Furfural NMP Phenol
Structure CH—CH CHg—CHg CH
[l [ l | 7N
~ —CH CH, C=0 CH C-OH
C\H /C CHO N/ ] i
0 N CH CH
| N 7
CH; CH
Relative cost, $ 1978 1.0 15 0.36
Density, 25/4°C, glcm® 1.1563 1.03 1.07
Boiling point, °C 161 202 182
Freezing point, °C -36.5 24 40
Solvent power Good Excellent Very good
Stability Good Excellent Very good
Biodegradability Good Good Good
Toxicity Moderate Low High

Ll b U — JLuSiy) Jalaa — 4BESH — ag3l) Jalaa—da g3l 4000 ciliaalgal) s Ll :(4) Jsta
- AR Cuias GaNAILY)

i i ... |viscosity | Viscosity solv_ent
Yield | Refractive | Viscosity to oil Temperature | Run
% wt. | index index @40C, | at100 ratio oC No.
cst °C, cst
’ wt/wt
81.26 | 1.4625 94.3 13.61 3.12 | 1:1 70 1
7212 | 1.458 99.9 12.09 2.99 | 2:1 70 2
65.28 | 1.456 103.9 11.23 2.88 | 3:1 70 3
57.68 | 1.4541 104.2 10.6 2.78 | 4:1 70 4
78.89 | 1.4615 95 12.12 297 | 1:1 80 1
67.38 | 1.4578 100.4 10.79 2.79 | 2:1 80 2
62.1 1.4555 104.5 9.93 2.67 | 3:1 80 3
53.34 | 1.4531 105.3 9.79 2.65 | 4:1 80 4
76.1 1.46 97.2 11.98 2.96 | 1:1 90 1
64.85 | 1.4574 100.8 10.59 2.76 | 2:1 90 2
57.08 |1.421 104.9 10.23 2.72 | 3:1 90 3
47.94 | 1.4491 106.9 9.98 2.69 | 4:1 90 4
73.32 | 1.4585 98.5 11.87 295 | 1:1 100 1
62.09 | 1.4553 104.5 10.29 2.73 | 2:1 100 2
54.41 | 1.4488 107 9.83 2.66 | 3:1 100 3
43.65 | 1.4469 108 9.54 2.62 | 4:1 100 4
69.01 | 1.4573 101.5 10.94 2.83 | 1:1 110 1
57.54 | 1.4475 107.8 10.01 2.69 | 2:1 110 2
47.88 | 1.4466 109.3 7.45 2.61 | 3:1 110 3
38.42 | 1.447 109.7 8.88 251 | 4:1 110 4




e B g U — LS Jalas — ABESH — Aag3l Jalea—dag U 4000 clialsall yis A :(5) s
- NMP s alie¥) ¢ sl Jiiall qudey (adlaiul)

. . . . viscosity | Viscosity | solventto
;/2 '3\'/? Reifr:ggg"e V'iicd‘f):ty @40C, | at100°C, | oil ratio Tem%ecrat“re Run No.
' cst cst wit/wt
85.29 1.4635 94.10 13.80 3.21 0.5:1 70 1
80.49 1.4601 99.10 11.53 2.9 1.0:1 70 2
74.23 1.4579 103.2 10.88 2.82 1.6:1 70 3
69.67 1.4556 103.8 10.80 2.81 2.0:1 70 4
66.92 1.4542 103.5 10.44 2.75 2.5:1 70 5
82.53 1.4611 96.10 11.95 2.95 0.5:1 80 1
76.74 1.4591 100.70 11.22 2.86 1.0:1 80 2
72.99 1.4555 103.2 10.27 2.72 1.6:1 80 3
65.07 1.4551 107.2 9.52 2.62 2.0:1 80 4
62.32 1.4518 107.8 9.49 2.61 2.5:1 80 5
79.78 1.4594 97.00 10.64 2.75 0.5:1 90 1
74.02 1.4576 104.50 9.99 2.68 1.0:1 90 2
70.27 1.4550 107.00 9.06 2.53 1.6:1 90 3
62.21 1.4543 113.10 8.44 2.47 2.0:1 90 4
59.46 1.4501 114.30 8.45 2.45 2.5:1 90 5
77.03 1.4572 102.50 9.17 2.53 0.5:1 100 1
70.28 1.4552 107.10 8.83 2.49 1.0:1 100 2
68.53 1.4539 110.01 8.32 2.45 1.6:1 100 3
58.71 1.4524 115.60 8.16 2.40 2.0:1 100 4
55.96 1.4489 116.01 8.12 2.39 2.5:1 100 5
74.28 1.4568 105 8.55 2.43 0.5:1 110 1
67.52 1.4549 109.1 8.24 2.39 1.0:1 110 2
64.78 1.4523 113.6 7.94 2.35 1.6:1 110 3
54.92 1.4452 117.10 7.47 2.27 2.0:1 110 4
52.17 1.4429 118.9 7.34 2.25 2.5:1 110 5

e b gUY) — JLuSiy) Jalaa — ZBESH — dag3) Jalaa—dag 3l 40 ciliualgal) 45 (6)J g2
NMP s sbiey) ¢ sailpm Jial) cuta 5 Jld o) culay (ablAduy]

No Solvent | Extraction Solvent | Viscosity | VI RI Yield
Temperature | to oil at 100 Viscosity | Refractive | mass%
°C ratio °C, cst index index at

%mass 50 °C,
1. Furfural |70 2:1 2.99 99.90 1.4580 72.12
N-MP 2.81 100.40 1.4556 69.67
2. Furfural | 80 2:1 2.79 100.40 1.4578 67.38
N-MP 2.62 107.20 1.4551 65.07
3. Furfural | 90 2:1 2.76 100.80 1.4575 64.86
N-MP 2.47 113.10 1.4543 62.21
4. Furfural | 100 2:1 2.73 104.50 1.4553 62.09
N-MP 2.40 115.60 1.4524 58.71
5. Furfural | 110 2:1 2.69 107.80 1.4475 57.54
N-MP 2.27 117.10 1.4452 54.92
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Specification Furfural: N-MP
100:0 | 90:10 | 80:20 | 70:30 | 60:40 | 50:50 | 40:60 | 30:70 | 20:80 | 10:90 | 0:100
Critical
solvency 130 130 130 128 125 122 118 118 115 110 110
temp/ C°
rigi)ﬁat&) 251 | 251 | 251 | 251 | 251 | 251 | 251 | 251 | 251 | 251 | 251
Extraction
temperature 95 95 95 93 90 87 83 83 80 75 75
/ C°
Yield
MmassY% 64 65 68.3 68.6 68.5 63.6 64.6 64.6 63.6 62 61.8
RI refractive
indexat 50 | 1.4575 | 1.4563 | 1.4452 | 1.4429 | 1.4501 | 1.4543 | 1.4538 | 1.4549 | 1.4466 | 1.4469 | 1.4542
CO
VIvieeosity 110080 | 105 | 117 | 119 | 116 | 113 | 111 | 109 | 109 | 108 | 1035
(oSO | 275 | 273 | 227 | 225 | 240 | 247 | 245 | 239 | 261 | 262 | 275
VeV | 1059 | 1029 | 747 | 734 | 816 | 844 | 832 | 824 | 945 | 954 | 10.44
— —Gls— — Felmerten —  — — ———————— —= Fuel gases
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EFFECTS OF PROCESSING ON LUBE OIL

Process Deasphalting Extraction Dewaxing Hydrofinishing
Feed Vacuum resid Distillate Raffinate Dewaxed oil
Product Deasphalted oil  Raffinate Dewaxed oil Base Stock
By-product Asphalt Extract Wax Naphtha
Main Conradson Viscosity Pour Color
improvement | carbon dec. Index incr. point dec. improvement
Secondary
Viscosity Down Down Up Down
Viscosity Index | Major | Down Up
Density Down Down Up Down
Color Down Down Unchanged | Major
Con. carbon | Major | Down Down Down
Aniline point Up Down Up
Saturates Up Down Up
Sulfur Down Down Up Down
Nitrogen Down Up Down
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EVOLUTIONARY OF EXTRACTING BASE OILS UNIT'S
EFFICIENCY UTILIZING MIXED SOLVENT
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* Midland Refineries Company, Al-Doura Refinery, ahmedruss@yahoo.com
** Senior Chief Eng.,Midland Refineries Company, Al-Doura Refinery,
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ABSTRACT
This research was conducted in extraction system under atmospheric pressure and different

temperatures to improve the properties of lubricating oil produced from a vacuum distillation
in the Al_Daura refinery, to increase the productivity of raffinate; the top product of
extraction column, and to improve the process by using two different types of solvents i.e.
furfural and normal NMP. The study included the effect of solvent specification such as
solubility, selectivity, under variables temperature (70 °© C-110 ° C) and mixing ratio (0.5/ 1-4
/ 1) in order to improve process efficiency and oil properties as viscosity index, viscosity, and
refractive index, which is used as an indication of the hydrocarbon composition of the
raffinate.

The results showed an increasing in the viscosity index from 60 to 109 for the furfural and
119 for NMP and, accompanied by low viscosity and refractive index, density, sulfur content
and decrease in the amount of the resulting raffinate. The best results achieved for
specification and productivity blending (80% furfural with 20% NMP and up to 60% furfural
with 40% NMP), where viscosity index increased to (114) and refractive index decreased with

increasing production rate.

KEYWORDS: extraction of lubricating oil, mixed solvents, improve the oil properties,
furfural, NMP
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