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Sludge

exane
[Dtnsolutionl

Lxleucntary Amlysis]

fuging
Sediment

ghing| (aa Hexane Insoluble)
le—foluene

Dissolution

Centrifuging
Liquid

Sediment

Weighing
Incineration

ghing| (as Total Ash)

(as Toluene Insoluble)

(700°C,1.5h)

js——Cone. HC1
poo——HC104 .

Dissolution
H,0 Dilution
Piltration '

P>——wara HC1
js——Warm HO

[c1eaning of Pilter|
Precipitation ] Washing

T
lIncinerationl (1000°c,1h)

p——HC10¢

[Hydrogen Pluoid m.ﬁ-ﬂ

Atomiec Absorptio
Speotrometry

sl

Analysing Scheme of Sludge

K217

%2 1.4 Fluid Rate of Sludge (Overall Test )
Sludge|{Puel 0il|Cond' of|Place of ture
Purirs- | Sludge Zospere

) cation s0°c} 70°0} 90°cj110°Cj130°C

AL Pl ' 99.5/100.0/100.0] 99.5

95.3] 96.1] 96.1}] 96.4

VBl Pl 72.4| 99.2|100.0| 99.7

73.7F 99.5{ 99.7{100.0

Nl v | m 2.8 94.8] 96.6] 97.7

Studge 51.2| 56.4| 57.0| B8.0

n n 79.9| 89.6] 82.6] 93.0

66.9| 86.8| 87.1] 92.4

n re .5 .3 .11 99.7

;3.7 33.1 33.7 99.0

1I-A2 0 8s.8] 86.1| 86.3] 87.4

Luabed - 67.1] 67.1] 67.4f 67.6

eating| 1-v82 | 45.6] 46.9] 47.9] 55.6

o1l 31.5] 39.3] 50.3] 73.4

Sludge | L yo- | o 27.1] 32.1] 47.1] 67.9

. 92.5] 93.4§ 93.9] 95.9

~ %215 Fluid Rate of Sludge (Separated Test in Air)
Sludge {Puel 0il |Cond® of [Flace of Temperature
Purifi- [Sludge g
» cation | 50*¢] 70°c] go*cfii0°cf130°C

A3 PS5 sup 84.6| 84.3] 84.6
94.1] 55.1] 94.2
" del 91.7} 93.8} 99.5
93.0f 96.3] 99.3
VB3 P5 sup 12.2] 92.1| 94.5
71.3} 76.4] 86.6
del 12,6} 70.3] 85.9
33.2] 72.7| 88.6
Pl PS su 85.3| 96.3] 98.1
Tusl i 27.7| 75.0| 82.3
Sludge del 26.0] 78.6} 89.2
12.3| 60.5] 78.9
.81 P5 | sup 76.3| 85.8] 88.2
. 41.0] 85.2{ 85.3
del 17.1| 84.1} 90.0
28.0| 72.9] 84.6

84 PS5 sup 39.7 5.9] 6.2} 9.6

. 43.6] 3.5! 6.9] 4.9

del 0.0 9.1 4.3 1.6

6.4 5.9| 10.2] 18.1




%2 1.6 Fluid Rate of Sludge (Separated Test in Fuel)

SludgeiPuel Oil{Cond' of|Place of Temperature
Purifi- }Sludge
eation 50°¢] 70°C} 90°cj110°C|130°C
A3 2] sup 92.4
86.8
del 97.1
97.9
VB3 P5 sup 90.2
88.0
del 70.%
52.8
Puel n Ps sup ;'g
oil =
Sludge del 74.7
36.9
s1 P5 sup T7.1
72.0
del 76.1
70.4
34 P5 sup 38.3
38,3
del 4.9
3.6
% 2.1.7 Characteristics of Fuel Oils
.Sample No a1 veL | vee | vm n | !
. P.C.C.Tar + :
* Atmospheric Visbreaker-bottom + Visbreaker-bottom +
Residue P.C.C.Light Cycle Gas 0il|P.C.C.Light Cycle Gas 0il
Specific Gravity 15/4°C | 0.9602 0.9528 1.0049 0.9891 1.0026 1.0366 1.0226 1.0275
Viscosity 50°C cst 142.26 |172.5 775.5 440.85 | 684.7 761.3 681.5 659.6
75°C cst
98.9°C ost 18.89 52.7 38,02 46.68 44.35
100°C cst. 22.88 47.66 (40.49)
Plash Point *c(Prx) 116 15 75 49 73 75 62
Pour Point °c -7.5 -2.5 -7.5 ] =2.5
Conradson Carbon wt¥% 9.94 18.19 17.97 17.6 17.65 17.67 17.9
Ash wt% 0.01 0.06 0.02 0.04 0.05 0.06 0.07
Water wt% Trace
Sediment wit Trace 0.08
Sulpher wtk 3.04 3.45 3.60 3.73 3.00 3.46 3.30
N wt% 0.48 0.20
NaCl wtk
v ppm 63 135 183 97 87 95 92
Na PPR 20 21
51 ppm 8.9 140
Al Prm 2.4 2.2
calorific Value Keal/Kg| 9680 9550 9520 9450 9460
Hexane Insoluble wt% 6.35 11.89 15.41 10.83 11.50 10.71 9.86
Toluene Insoluble wt% 0.02
Asphalten wtk 4.54 4.31 9.57 10.14 7.91 8.05%
Xylene Equivalent
Aniline Point °c 73 (ot 67
Diesel Index 25 13.9 67
Cetane Index
Condition of
Purd T4 oation Pl P5 F1 F1 5 Pl 2 P5 J




% 2.1.8 Characteristics of Fuel Oils

dample No sl 52 s3 S4 s5
Bunkered Port Los Log Seattle |Port Fl-
Angels |Angels . izabeth

Bunkered Date *81.4.7 ['81.4.23 ['81.4.25 |'81.5.9 {'81.5.12
Sampled Date '81.4.25 |'81.5.14 |'81.5.14 {*81.6.10 {'81.5.12
Sampling Point StorageRistorageB|Settl 'k {StorageR
Specific Gravity 15/4°C| 0.9630 | 0.9735 | 0.9805 | 0.9815 | 0.9893
Viscosity S0°C ecst 282.8 268.0 256.1 290.6 19.55

70°C est 68.92 66.86 66.70 78.42 8.112

98.9°C cst

100 *°C cst 24,58 24,52 23.84 28.93 4.35
Flash Point °c{PM)}| 82 111 99 88 145
Pour Point *c +10 +2.5 +2.5 -5 +15
Conradson Carbon wtf 7.22 8.85 9.59 13.60 3.92
Ash wtd 0.03 0.03 0.01 0.04 0.01
Water wtk < 0.05 0.1 0.3 0.6 <0.05
Sediment wt% Trace 0.1 0.3 0.6 Trace
Sulpher wtd 1.52 1.63 1.74 1.75 0.7
¥ wth 0.58 0.70 0.38 0.25 0.07
NeCl wtt 0.0082 | '0.0122 | 0.0014 | 0.0038 | 0.0002
v ppm 38 48 42 57 <10
Na PR 60 100 < 40 100 < 40
St PP <5 6 <5 27 5
Al PP <5 <5 < 5 <5 5
Calorific Value Kcal/Xg| 10650 10650 10500 10470 10380
n-Pentans Inscluble wt% 2,47 4.19 3.41 5.64 0.49
foluens Insoluble 0.02 0.05 0.19 0.36 0.02
Asphalten wit 2,45 4.14 3.22 5.28 0.47
Xylene Equivalent 16~20 16~20 16~20 21~25 >100
Aniline Point °e 76 59 72 69 61
Diesel Index 23.3 19.3 20.6 19.6 16.2
Cetene Index 39 36 35 33 30
At p e ]» [» |~

%2 1.9 Characteristics of Lublicating Oils

Sample No *1-A2 | 1-vB2 | I-F2
Heavy Duty Type
Engine Output Ps 735 735 735
Runing Time =% Hour 30 30 30
Quantity of 01l Liter | 600 600 500
Specific Gravity 15/4°C} 0.9137 0.9086 0.9118
Plesh Point °C(PM)| 166 200 200
Pour Point °C -22.5 -25.0 -25.0
Viscosity 40°C cat 153.9 159.5 172.3
100°C cst 15.33 | 15.48 17.04
Viscosity Index 101 98 105
Conradson Carbon wt% 4.07 3.37 3.95
Sulfate Ash wt% 2.93 3.14 3.14
T.A.N. 1.24 1.26 1.42
T.B.N. JIS K 2502 13.3 15.6 14.4
JIS K 2500 22.2 24.3 23.6
Insoluble A n—Heptane 0.14 0.07 0.17
Toluene 0.11 0.06 0.16
Insoluble B n-Hetane 0.53 0.21 0.59
Toluene 0.24 0.18 0.44
Water wtd 0.1 0.05 0.1
Condition of
Purification r0 0 0

% Diluted with Fuel 0il (about 4%).
»# After Previous Purification.




# 2 1.10 Quantity and Characteristics of Sludges

Cond'|Quantity| Composition of Sludge (wt¥$ of sludge)|Elementary Analysis
Puel |Place | of of Hexane Insoluble of Sludge (wt%)¥
Oils of Puri-| Sludge |Hexane |Toluene| Toluens Insoluble
Sludge | fica- Soluble|Soluble |Combus- Ashes ¢ H N |c/B
tion | (wtf)w tibles [Potali3i0.[ALOy
AL Pl 0.0380 62.2 11.6 20.7 | 5.5 - - |79.4018.820.83({9.00
VBl P1 0.0680 59.9 10.4 23.7] 6.0| - - |78.44|8.51]0.97(9.22
VB2 21 0.0190 54.3 14.8 18.% 112.4] 0. [0.2 |73.72]8.17]0.78]9.02
n Fl 0.0614 49.1 8.8 17.3 {24.8|15.0/2.8 |56.19]6.12]0.45]9.18
P2 P2 | 0.1480 37.9 6.4 8.9 |46.8{36.0[3.6 |46.95]4.87]0.49]9.64
L-A2 PO - 39.2 4.6 24.7 |31.5{0.02}0.14} - - _ _
L-VB2 TO - 41.5 3.1 26.7 |28.7}0.01}0.23} - - - -
L-r2 o - 53.5 3.0 26.4 [17.1}0.46]0.05 - - - _
A} sup PS 0.0218 57.2 9.1 23.4 |10.3] - - J75.7 |11.1}0.22]6.85
del 0.0108 64.9 7.2 26.9 | 1.0} - - |84.5 [12.1]0.13[6.98
VB3 | sup P5 0.0233 75.7 5.1 12.2 | 7.0} - - |78.6 |8.68]0.41]9.06
del 0.0036 - - - 8.9} - - ]79.1 |8.86l0.37{8.93
P3 sup P5 0.0450 50.4 3.8 16.4 [29.4] - -~ |eo.0 l6.79]0.38]8.84
del 0.0040 - - - |22.4} - - le3.8 |7.02]0.43]9.09
s1 sup P5 0.0388 64.9 1.6 20.0 |13.5] - -~ |s0.7 |7.15/0.56(7.09
del 0.0058 - - - l12.9] - - |e8.1 |8.80]0.57]{7.74
34 sup P5 0.0233 39.4 4.3 13.4 [42.9] - - 144.6 }5.4610.4318.17
| del 0.0041 - - - |{38.6] - - |%52.7 |6.91j0.51]7.63

» Percentage of fuel oil
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