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18 The .disclosed method may provide reduced capital investment and
19 operating costs, as compared with the traditional two stage hydroprocessing
20 scheme.
21 BRIEF DESCRIPTION OF THE FIGURE
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23  The Figure illustrates a two-stage hydroprocessing unit adapted for use in the
24  instant invention. Hydrotreating preferably ocours in the first etage, while

25  hydrocracking preferably occurs in the second stage.
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31 In the cold high pressure separator 20, the cooled

19fi rst stage effluent, |ine 49
20 Stream 13 is slightly cooled in heat exchanger 4, by heat exchange with

21 stream 6, the feed to the first stage hydroprocessor. The cooled stream, now

22 stream 14, passes to high pressure stripper 15. A part of the make-up

23 hydrogen (stream 2) is used as the stripping media.

24

25  Vapor from the high pressure stripper 15 (stream 26) is first cooled by process
26  streams (not shown) and then by an air cooler (not shown) before passing to
27  the cold high pressure separator 20. Wash water (stream 27) is continually
28  injected upstream of the air cooler to prevent the deposition of salts in the air
20  cooler tubes,
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32  is separated into its hydrogen-rich vapor (stream 29), hydrocarbon liquid

33  (stream 32), and water phases (stream 28f in the cold high pressure
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28 Feeds

29

30  Awide variety of hydrocarbon feeds may be used in the ihstant invention.

31  Typica!l feeds}ocks include any heavy or synthetic oil fraction or process

32 stream having a boiling point above 392°F (200°C). Such feedstocks include
33  vacuum gas oils, heavy atmospheric gas ail, delayed coker gas oil, visbreaker
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26 _ _

27 A white oil base stock may also be prepared from this invention. A white oil is
28  defined herein as a mineral oil which may be safely used in food/food

29  packaging. It is a mixture of liquid hydrocarbons, essentially paraffinic and
30  naphthenic in nature obtained from petroleum. It is refined to meet the test
31 requirements of the United States Pharmacopeia (U.S.P.) XX (1980), at

32 page 532, for readily carbonizable substances. It also meets the test

33 requirements of U.8.P. XVII for sulfur compounds at page 400.
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27  Conditions
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29  Thefirst stage of the instant invention is directed to hydrotreating of
30 lubricating oil base stocks. The hydrogenation reaction takes place in the
31 presence of hydrogen, preferably at hydrogen pressures in the range of
32 between about 500 psig and 5000 psig, more preferably in the range of about
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20 Catalyst
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22  Each hydroprocessing zone may contain only one catalyst, or several

23  catalysts in combination.

24

25 Hydrotreating catalyst usually is designed to remove sulfur and nitrogen and
26  provide a degree of aromatic saturation. [t will typically be a composite of a
27 Group V| metal or compound thereof, and a Group Vil metal or compound
28  thereof supported on a porous refractory base such as alumina. Examples of
29  hydrotreating catalysts are alumina supported cobalt-molybdenum, nickél _
30 sulfide, nickel-tungsten, cobalt-tungsten and nickel-molybdenum. Typically,
31 such hydrotreating catalysts are presulfided,
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-10 WO 2004/ 039919 PCT/ US2003/ 031869 1 WHAT IS
CLAIMED IS: 2 3 1. A nethod for hydroprocessing a
hydr ocar bon feedstock which produces 4 a stream of
unconverted oil of sufficient quality for use as a
WASBBY1S eed 5 for the production of G ouRCTYF2043{0p1§69
white oils and | ow BMCI ethylene 6 plant feed, said
nmet hod enpl oying multiple reaction zones withina 7
$1 nglraTIeagtAi@apligop, conprising the foll ow ng steps:
8 9 (a) passing a hydrocarbonaceous feedstock to a
first hydroprocessing 10 zone, the hydroprocessing
gone. havinBiGio® i hod roﬁ@b&sb@%shyﬂﬂocﬁ%h belistidk which produces

ydropro essi cat al dr oprocessing zone, 12
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19 hydrocarbonaceous compounds boiling at a temperature below the
.20 boiling range of the hydrocarbonaceous feedstock, hydrogen

21 suifide, ammonia, and a bottoms stream comprising

22 hydrocarbonaceous compounds boiling in approximately the same

23 range of said hydrocarbonaceous feedstock along with a portion of
24 the hydrocarbonaceous compounds boiling in the diesel boiling

25 range; | '

26

27 (¢) passing the overhead vapor stream from the hydrogen stripper of

28 step (b} to a first cold high pressure separator where hydrogen,

29 hydrogen sulfide and light hydrocarbonaceous gases are removed

30 overhead and a liquid' stream comprising naphtha, middle distillates

31 and unconverted oil is passed to fractionation, thereby removing
32 most of the ammonia and some of the hydrogen sulfide (as
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31 and unconverted oil is passed to fractionation,

t hereby renoving 32 nost of the anmmonia and sone of

t he hydrogen sulfide (as -11 WO 2004/ 039919
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the recycl e gas hydrogen 28 conpressor;

25

17 {f) passing the effluent of step (d), after cooling, to a second cold high

18 pressure separator where hydrogen, hydrogen sulfide and light

19 hydrocarbonaceous gases are removed overhead and a liquid -

20 stream comprising naphtha, middie distillates and unconverted oil
21 is passed to fractionation, thereby removing most of the aminonia

22 and some of the hydrogen sulfide (as ammonium bi-sulfide in the

23 sour water stream as it leaves the second cold high-pressure

24 separator),

26 (9) passing the vapor stream from step (f) after further cooling and

27 separation of condensate, to the recycle gas hydrogen

28 compressor;

29

30 (h) passing the compressed hydrogen from the recycle gas hydrogen

31 compressor to the primary reactor loop; and |

32
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29 30 (h) passing the conpressed hydrogen fromthe
recycle gas hydrogen 31 conpressor to the primry
reactor |oop; and 32 -12 WD 2004/ 039919

PCT/ US2003/ 031869 | (i) passing at |least a portion of
MOS0 8WI v erted oil fromthe 2 fractionat or PGHUHEHEIS69
(c) and (f) to facilities for the preparation of 3
Group I1l oil, white oil, or BMCI ethylene feed. 4 5
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he process of claim3, wherein the hydroprocessing
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29

17 claim 1, step (a), preferably comprise a temperature in the range from
18 650°F-850°F (343°C-454°C), reaction pressure in the range from 1200
19 to 2500 psig an LHSV in the range from 0.25 to 2.5 hr'!, and hydrogen
20 consumption in the range from 500 to 2500 scf per barre! of liquid
21 hydrocarbon feed (89.1-445 m® Ho/m® feed.
22
23 5. The process of claim 1, wherein the hydroprocessing conditions of
24 claim 1, step (d), comprise a reaction temperature of from 400°F-950°F
25 (204°C-510°C), a reaction pressure in the range from 500 to 5000 psig),
26 an LHSV in the range from 0.1 to 15 hr' (v/v), and hydrogen
27 consumption in the range from 500 to 2500 scf per barrel of liquid
28 hydrocarbon feed (89.1-445 m® Ho/m® feed).
30 B. The process of claim 5, wherein the hydroprocessing conditions of
31 claim 1, step {d), preferably comprise a temperature in the range from
32 | 650°F-8560°F (343°C-454°C),_ reaction pressure in the range from 1500
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27 consunption in the range from500 to 2500 scf per
barrel of liquid 28 hydrocarbon feed (89.1-445 nB
H2/ 8 feed). 29 30 6. The process of claim5, wherein
t he hydroprocessing conditions of 31 claim1, step
W@)200408W%r abl y conprise a tenperature in tFEI/ERAPO3I869
from 32 650F-850F (343C-454C), reaction pressure in
the range from 1500 -13 WD 2004/ 039919

PCT/ US i ' - e
om0 e ka5 Bey inh e ke 2 o BT oaet

% he r aRgsUMPHeR bde g2 koD S9Bfo agQO yshperdiargt ofiligeidi d - 3
Jydr ocaydrethrbsreded 89.114454n° AGmPREP feed). 4 5 7. The
process of claim1l, wherein the feed to claim1, step
4(a), conprises 6 hydrocarbons boiling above 392F
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4oProcess of claim1, in which each hydroprocessing zone

may 18 contain only one catal yst, or several
13cabal yhesprocessoftiaimat,ivderein thbdbecond hydroprocessing zone of

14 step (d) is maintained at a lower pressure than that of the first
15 hydroprocessing zone of step (a).

16

17  10. The process of claim 1, in which each hydroprocessing zone may
18 contain only one catalyst, or several catalysts in combination. |
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