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ABSTRACT
The shortage of crude oil supply placed an increased emphasis on methods of upgrading %
petroleum residue, heavy oil and oil bearing sands. However, the high metal content of }
these stocks will result in poisoning of the catalysts used in processes such as catalytic
craking, hydrocracking and hydrotreating.
For treatment of high metal feedstocks, processes such as coking, deasphalting, use of a
hydrogen-donor solvent, extraction with acid, and precipitation with a polar solvent are used.
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‘Selection of the most economic process route for residuum conversion is not straightforward;

however, if crude oil price continues growing upward more rapidly than solid fuels do and

4if high sulfur tar and coke prices remain comparable with those of other fuels, then

processes for eliminaticn of high sulfur by-products will become more attractive. With this

in view, it is apparent that residuum hydroprocessing will play a major role in residuum

<onversion in the future.
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Table 1. Delayed Coking Vacuum Residuum

Arabian Light 1 Arabian Heavy B North Slope

Untreated | VRDS = Untreated | VRDS  Untreated | VRDS

—— i ‘ |

Feed | ' ! ;
Sulfur, wt. % a1 0.8 5.7 09 | 2.3 | 0.4
Coke ‘! i
Sulfur, wt. % 67 | L5 7.7 2.0 30 | 1o
Vanadium, ppm | 230 60 500 150 l 300 { 40
Yield, wt. % i {
of vac. resid 34 |20 37 I A 29 10
Coker Feed ;
Relative rate | Lo | os 1.0 0.43 | 1.0 0.5
s wE ot BE2A e FdE Rl VGO 448 7,
FCC & xgl3to g4 o] Hojxlrl wjde] =iz
(4) VGO-VRDS/FCC ¢] 438 @ Zo 3 2o o Dast gleAd VRDS 43¢
&2 EYREES Fig. 3¢ TA 54t FR ek A 29 FCCE mdgre 24 A35Hg
2z} Chevron VGOsJr VRDS <=2-31%] 714 o] 4 o},
o] F= 23T dug FFshe o] St o] TAHFeA Y T Hge FCC 554
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Fig. 4. A brief process flow sheet of CHERRY-F
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Table 2. Reacting Condition.

Temperature 400—450°C
Pressure 5—20kg/cm G
Residence time 1—5 hrs.
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Takle 3. Gulf FCC processing of HDS residua

Case A b
Crude source Sag river Put river
FCC Charge 375°FT 375°FT
HDS IIT resid HDS II resid
Cogversion | vol. % ‘ 80.2 v3.3
Yields : vol. % of charge
Total Cs (propylene) ‘ 11.0(7.6) 10.6(7.3)
Total Cy (butylenes) ; 19.1(10.8) 17.9(10.2
Cs~430°F (TBP) Gasoline 60.8 58.9
430—650° T Dictillate j 14.5 15.1
Decanted oil : 5.3 6.9
Yields : wt. % of charge :
C. & L gas | 3.2 3.5
Couke 7. 8.1
Gasoline properties
API gravity } 57 55
Sulfur : % f 0. 01 0.03
KON, clear | 94 94.7
MON, clear ‘ 81.5 81.5
Cistillate properties ]
API gravity i 17.0 18.¢
Sulfur : % ? 0.24 | 0.50
SO, emissions, vol. ppm(dry) :
CO boiler stack 170 i 520
Curalvst makeup rate: ‘ ‘
5 j 1.4

i bbl fresh feed : 0.
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