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F1.28 RESID UPGRADING EXPANSIONS
FREE FOREIGN REFINING
OCTOBER 1979

Capacity TBD

Catalytic Cracker Thermal Cracker Visbreaker
West of Suez
Europe 366 8 400
Africa 21 .- 4
South America 188 - 152
Sub., Total WOS 575 8 556
East of Suez
Asia 121 5 63
Pacific 27 - -
Middle East - - 125
Swb. Total EOS 148 5 188
Total WOS/EOS 723 13 744
MEMO Estimated Percen-
tage Increase over 1978 26 % 2% 6l %
Capacity
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#129

Impurities Sili- | Alum- l : Yana~
(ppm) Iron | Nickel edum intum Sodium adum
Fuel Ho, 1
- 1 1 8 20 60
(Hamburg) 3 > 3
Fuel Lo, 2
(Houston) 69 <1 33 50

#1210 Samples of

marine fuels coming from French FCC refineries

Inpurities 5414~ Alum- Yana-
(ppm) Iron Hickel elum inium Sodium aium
Reﬁgce:z).v No. 1 3 19 5 1 13 55
Ref;’)‘g;'y Ko, 2 12 19 2 1 8 70
s S I I VIS T W N
Refinery lo. 2
(classic) 52 34 2 1 60 120

% 1. 2.11 Characteristics of residuals from refinery processes

KRG, FHWT o v 20BEIC L MO FERM RO A& 1. 211~% L. 21310 R T,

Straight Run

Process: Residual Presant Future F.C.C. Vis-Bresker
Characteristics Slurry O Residusi
Density 0 98-0 98 0-96--0-98 0-88-11 0-98-1-1
Viscosity cSt at 50°C 230-310 260 - 400 1000 3000
Pouthlm‘C 10-—-24 1-—40 20-30 -

Carbon Residus % wi. B 10 - 12-17
Asphaltenss % wt. 4 8 - 10-20

#1212 CHARACTERISTICS OF

FUELS USED ON A TEST ENGINE

FUELS STANDARD |DEGRADED BUNKER FUELS [COAL TAR
CHARACTERISTICS BUNKE R FUEL L ven s | A 2% Lomsin)
| SPECIFIC GRAVITY 15/°C 0.9602 09700 |10049 | 10366 | 09681 | 118
VISCOSITY at  50°C 142,26 5667 | 7755 | 761.3 | 124.0 | 123
(cst) at 989°C | 1889 5215 | 527 | 4668 | 1883 | 141
POUR PQINT (*C) -15 -10 _|-25 |-5 | -10 -5
RESIDUAL CARBON (w1%) 994 1378 | 1819 1765 | 1002 2672 |
SULPHUR (wt*le) 304 243 {345 [300 | 214 | 03-05
ASH {wit*h) 0.01 007 | 006 [0.0491 005 | 002
ASPHALTENES (wt"h) 454 8.2 |957 |79% 266 312
ELEMENTARY C/H(mm) 763 785 | 834 [952 | 783 1653
ANALYSIS N (wt%) | 045 071 | 069 048 | 032 | 143
| HEXANE INSOLUBLES (wit%,) 6.35 11.01 |89 ;150 | 332 | 56.36
VANADIUM (ppm} 63 380 [ 135 87 26 -
_CA_L(%E[FSC VALUE(K; at/kg) 96 80 9660 | 9550 | 9450 | 9660| 8500
| COMPATiBlLITY TEST(A_:;T?'E1 : 1 5 5 1 5
LASH POINT c PH) e L] 75 73 i L A
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21213 73T VYAF 4 TLEXhOMRE

- . . L ERAT -
WH XM M A POAr/E e
i, & (60°F) 09719 09782 09973
L % cSt (50T (330} (5907 (490)
(180°F) 64.6 988 1]
(240°F) 217 298 269
(280F) 129 176 148
MW fwi 107 13.7 200
TZ7 0T Swl 40 49 107
~7 ¥ LR Swt 41 5.2 121
2y LR Swt 85 95 158
HFET2% + ¥ Swt 005 005 015
X i Swt 0ol 002 002

N EL2Z5, Z1L2MCHMBEEORMK EAHMORGEM TDOLOOHRERT X, % 1 2151 M Wi
BEObDOOHRERT . THRFLOHMOBREIRBHERNLE L,

4 by 2094,
an ml—— Al
r-3
RE M ] BH®
f
‘ nERAZE B cEm
L
;_,| BEFE R B%R ——){ e 2 B O 4 R I
aMER ’
125 HmBEEOHRKE
Fl2l4 BHOREEMLETOHR
RS | M| mps
ke d wi P cst | wi%
A4 - rRmolans | 082 | 002 3 0
+ 7 — B e if s 084 | 100 3 0
Af—tRmORLAM [ 089 | 018 110 43
o — Wl T L 0.95 3.00 145 7.3
RS A 093 | 151 9y 7.3
ViR W 091 | 050 60 40
124 57 AR L 098 | 060 20 0.8
#1215 HEEACTEHIK
RERAAHA EAF L~ -BK
PTEME wEmY
757 757 757 737 77 737
A | ~e—= | 34k | ~E= | 3A4F | ~E—
HE /s/%°C ro0/¢ L1028 L0 2 1032 LO7S 1037
P cSt@ 2/0°F 7351 2875 /87 «73 /a2 282
B Wt % /s 245 /B¢ 200 207 2/
TAZ7N M4 Wt % 57 Iy 1o/ /53 143 /B4
W o & Wt & %5 5a # 4 5 Iy 56
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#1216 CIMAC-W.G. ( Future Fuels )
¥HF— 1o MABRLIHRE

t x Sesoc |30 80 180 180 500
{minl5) ‘
it K 15C max | 0970 | 0980| 0980 099G 0990
i k & T min 50 60 60 50 60
*® & & T max 0 30 10 40 10
fz - ff wt$ max| 8 8 15 18 22
TA7 r ¥ v ~ 4 [ 6 10 12
o x - 35 10 50 50 50
7 3 - 007 01 01 01 01
SHF - 015 015 015 915 015
x § o~ 0s 05 10 10 10
A pom max | 100 150 300 100 600
Na . 25 50 50 50 50
S - 50 50 50 50 50
Al . 30 30 30 30 30
Al 35 30 30 25 25

& (1979 F 11 A5 MM CIMAC-WG. TEHELLFL L)

21217 BSI-WG (PTC2)
WAT ¢~ MRS K (4 th Draft)

» ™ cS1/50C 30 80 120 180 380 120 160 600 700
|+ 4 & 15T max 099 0.99 099 099 099 099 099 099 099
5l X A T min 60 60 60 60 60 60 60 6 60
A & & U max 30 30 10 10 40 10 40 40 10
" ® wrd max 16 18 18 22 22 22 22 22 22
TZZ7 y T 7 "
- | - S 35 4 4 5 5 S 5 5 5
23 b2 » 03 0.15 0.15 02 02 02 02 02 0.2
I S SR 01 0.15 0.15 02 02 02 0.2 02 02
L, b B 0.5 0.8 08 ] 1 1 1 1 1
v ppm max | 300 400 500 600 600 600 600 600 690
Na - '
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#7211y CHARACTERISTICS OF FUELS
Fuels Atmospheric Visbraker Visbraker bo-
residue bottom ttom+ FCC Tar
Characteristics Srmbor Al A2 | vBl | VB2 Fi F2
Specific gravity 15/4 °C  [0.9602 |0.9540 | 1.0049 {0.9891 |1.0366 |10226
Viscosity at 50°C [142.26 [176.4 | 775.5 [440.85 | 761.3 | 6815
( Cst) at 989% 18.89 | 231 527 | 38.02 | 4«6.68 | 4435
Viscosity index 30 85 75 75 73 75
Pour point (*Cy | -725 | -75 | -25 | -715 -5 -25
Flash point T(PM) | 116 94 75 75 73 75
Sulphur (WL ®%) | 304 | 252 | 345 | 360 | 300 | 346
Ash (Wt*%) { 001 | 002 | 006 | 0.02 | 005 | 0.06
vanadium ( ppm ) 63 8s 135 183 87 95
Residual carbon (Wt %) | 994 | 112 | 1819 | 1797 | 17.65 | 17.67
Asphaltenes (Wt %) 454 431 957 1o 79 805
| Hexane insolubles (Wt *%) | 635 | 74 | 189 | 1541 | 11.50 | 10.71
Elementary C/H (o) | 763 | 745 | 834 | 789 | 952 | 859
analysis N (Wt%) 0.45 | 040 | 069 0.47 0.48 0.2
Caloritic value (Net) (KJ/kg) [40520 [4Q730 |39880 (39850 [39560 |39600
Compatibility with M.DO (ASTM-D-2781)} 1 1 1 5 1 1

2 1.2 mEEIEUY (n—~F 9 YAERT OB

0o A 37 140°C x12Hr #

140°C « LB Hr fa

ECE e B % A NEPS LIS DR BIE| R A 7 [ BEATT T Aif:‘rﬁe BT RRAT 7 EAYT 7

~Xve,

(w) (W} | T wE) F R (T tw R | ZRA ov)| T (W) B R e )
Al 8.53 1.82 9.29 5.12 0.59 11.12 12.91 11.47 2.94

11.95 1215 | 11.43 | -0.52 15.00 | 13.30 1.35 .
A2 1221 | 589 | 1242 | 1.69 |-052 | "3 | 1506 | 1336 | 1.15
vV B1 15.28 5.68 18.3 17.27 1.99 10.29 24.84 22.28 7.00 .

2474 2452 | 21.78 |[-2.986 34.77 | 2876 | 4.02 .
VBZ 4 | ygue x| M7 | 2238%| 19.88 | 0xe |78 | 26.34x! 2179 | 2.35
F1 12.65 4.46 16.01 15.30 2.65 9.00 19,42 17.67 5.02 .
F 2 13.23 3.98 15.72 | 15.09 1,86 6.65 19.99 18.66 | 5.43

% AXTUVABART N BN 05Cx LS Hr
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#2 1.3 QUANTITY AND CHARACTERISTICS OF REMOVED
SLUDGE FROM FUELS BY PURIFIER

Composition of studges (Wt %) x2

- - Quantity Elementary analysis .
Fuel Condition of purification sl?.lidge Toluene  insolubles of sludge Wﬂ%l-ﬁ-Zﬁ
oils | Cond'| Flow [viscosit HS. | Hi-TSicombu- Ashes
ngnme rut:‘;s 'sg:;" M AWt % hat B3 | *4 lsvivtes [ Toral Si02| Al203 ¢ H N CH
Al P 80 23 0.0380 622! 116 | 2071 5.5 - - 79.40 | 882! 083|900
A2 Pt 74 26 0.0040 37.4F a8 [ 259279 0 07 | 5851 | B24i 0729238
VB 1 P N 62 0.0680 5991104 | 23.7| 6.0 - - 744 | B85 097 | 9.22
¥B 2 P 45 hib 0.0190 5431148 | 185|124 0 02| 7372| 817 078 | 5.02
F1 P 30 56 0.0614 491 88 [ 17.3|24.8 150] 28| S619] 612! 045 | 918
F2 P2 80 48 o100 I75| 57 1104 {46.4 BO| 3.4 - - - -
F2 P31l 14 L8 01180 376 57 [103]|464 | 361 | 35 - - - -
F2 P& 3 L8 01480 379 b4 89(46.8 | 0| 36| 4695 | 4.87| 049 | 964
i ---Percentage by weight of tuel oil
% 2---Percentage by weight of sludge
#3---HS. ; Hexane Soluble
#L— HI-TS. ;Henane insoluble - Totuen soluble
214 BH O B &
) % 4| mi ks | i B % Es Fox 4
’aﬁsﬁ# dred Rt e AE IR A A EACSE
=¥ o C° ] 9/cm? [CSt ]| am | am
A 1| Pi1iAEISY{ 80 |32 [0.9086(23{i.8( —
A 2| # s T4 |95 |0.9004 )26 # -
YBI| » “ 2, |95 [0.9513)62]| « | -
VB2} « ” 45 195 |0,9355| 44 ¢« | —
For] - " 30 |95 |0.9830]58( » | —
F 2} P2 |S)t3000] 80 {95 |0.9690] a8 2.7 2.2
F 2| Ps3 * t4 195 10,9690} 48]1.1 (0.9
F 2| P& “ 3 195 [0.9690|48(0.5]|0.4
-7 AEI5V 1500 M SJ3000 3000 H
Fo: MIEA  ( Iemd)
#2155 #Ewh=AZ . SOliE
A (AR [ €
Al P I 1.089
A2 P i 1.336
VBI P RN
VB2 P | . 090
F P 1.195
F 2 p 2 1,424
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