TABLE 32
Gasoline Storage Data at 43.3 °C {116 °F}, mg/100 ml!

Gasoline? Inarganic insgiuble Solubie Total {norgarlc insatubie Soisbie Total
ragidise qua qum guin regidue qum qum qum
Initial tests 8 weeks test
1 0.0 04 i3 1.7 05 0.5 22 21
4 an 2 9 1.1 A A 1.9 24
3 | 2 5 1.7 J L] £ 8g
4 i 2 13 13 Al 4 LE zn
5 2 3 28 23 A 3 28 u
8 A 2 1.1 1.3 g 2 15 .
7 A A a3 34 3 2 54 2§
8 2 z 28 3n 1 3 41 44
g 2 2 27 24 18 1.7 8 108
LI 1 3 28 - 2 15 Jd 44 5.1
11 A 2 16 1.8 1 B 24 30
12 a 2 21 23 2 5 42 43
i3 £ 4 12 16 1 2 15 17
16 weeks test 32 weeks test
1 44 10 4.7 57 10.7 Al 1] 101
2 10 ri 50 6.7 9.3 ] 570 835
3 4 a1 78 BE 340 12 141 13
4 2z A 2.1 25 T4 12 b4 .6
8 A A 45 49 11.0 [ 88 115
.8 i 4 18 22 2 8 a8 44
s 1 1 b 15 81 23 18 180 18.8
3 5 A §2 A 12 1.5 i0a 18
9 19.0 23 a2 . 29.1 i3 285 38
10 32 IR 6.2 1.2 132 2 415 4.1
" 20 .1 23 40 & 29 7.3 10.2
12 9 15 B 96 188 4.6 932 1018
13 1 2 14 1.6 X 4 19 23
44 weeks test 52 weeks test

i - - - - 203 34 6.8 19.8
2 nr g12 18223 11432 M4 88 ' 139.4 1480
3 15 20 a5 <8-S 185 44 2% 56.9
4 14 IAl TD.E T .6 5.8 92.0 9.8
5 275 249 ik 118 23 1 X} T4 il
§ 142 23 503 G2.8 179 i M08 728
7 12 28 a1.b 398 221 4B S8 533
8 2B ) 1.3 189 Fiths 53 3 26.8 22
] 410 kR §5.8 583 651 14 4.1 8.5
i0 3048 47 an.d 951 b0 35 at.7 93.6
1 132 14 264 243 204 AB 58.7 534
12 485 T g5 102, 6.0 89 1507 160.6
13 25 B 23 a1 a9 12 52 B4

i Auerage ol guplicale boltte slorage.
t commercial and milltary gasolines,
3 *T.~pek storage of gasaling 2

' ’pmn ondy.
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TABLE 37

Results of Sample Analyses for MIL-G-46015 Gasoline,

A_utomotive, Combat, Referee Grade

ASTM D-525,

ASTM D-381, 1.8.0. Dxidation

Existent gum Index Stability ASTM B-2550

[mg/100 mi} (mg/100 mf} (minuies) W.S.LM.
Specification Limit 4 max. 2 max.} 430 min. N.Rz2 -
4th. Month Sampling From
Lab Control® 4 8.1 g75 50
Sample Tank4 a2 1.1 1300 . 27
Gontrol S5 il 0.1 1088 -
Control W 7 0.2 : 1400 45
Controi E7 4 0.1 13060 ) -
§th Month Sempkng From
Lab Control 3 0.0 1020 G 1]
Sampie Tank 136 2.7 1400 20
Control § ] 05 810 -
Control W 12 0.3 1350 50
Control E 14 0.3 1258 -
8th Month Sampling From
Lab Control 3 [1K1] 1650 A8 -
Sample Tank 153 35 1350 13 -'
Caontrol 8 8 B3 845 -
Contral W ! 03 1400 42
Contral E 13 03 : 1300 _ -
12th Month Sampling From _
Lah Control. 5 08 ag0 ' 40
Sampte Tank 213 43 1300 21
Controf 8 ] 04 1400 - T
Control W 10 . 0.1 870 32 #
Contral E 5 a1 1400 -

1The 2.0 maximum for [nduction System Deposition is a proposed limit.
ZNot required for this spec!fication.

30ne gallon of fuel stored at controlled laboratory temperaiurs.

4Fyue] stored in 500-gallon ceifapsible container,

5Fuel stored in 55 galion standard olive drab drum at ambient conditians.
SFuei stored in 55 gallon white drum at ambignt condltlons.

TFuel stored in 55 gallon drum with experimental solar refiective olive drab exterior coaing at ambient conditions.

Taken from Reference No. 69
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TABLE 41

Light-Scattering Data for Diese! Fuels

45 * Scatter Dissymmetry
Intensity ' Coefficient
Storage
Fuei Time, 110 F. 130° F. 119 F 138° F.
Compasition’ fays sterage storage starage siorage
100% AM 8R o 04 0.4 0.5 8.5
z 13 73 0.7 0.6
5 8.3 18 0.3 , 0.7
8 8.0 4.2 (1] 08
12 a1 B 0.8 0.8
18 10.8 12.6 1.1 1.3
27 130 15.8 ’ 1.3 1.7
35 230 34 24 33
100% WT CC 0 31 9.1 0.5 0.5
2z na 18.1 03 08
3 18.2 178 0.8 8.2
& 83 252 0.6 . 122
12 130 - 7.5 -
50% WY Sk b 1.3 1.3 0. a1
50% WT GG 3 82 1.2 0.2 0.5
b 144 k) 0.9 25
§ 29 7 2.1 4.8
13 45 85 13 5.7
16 49 177 g 59
50% WMC SR ] — 8.7 - -l
50% WMC CC 2 - 29 - 19
& - 67 - s
12 - 13 - 8.3
50% WMC 3R 0 — 145 - 0.5
. 50% WMC GC 2 - 147 - 0.5
+ 0.01% additive 8 i - 142 - 0.4
15 - 142 - 04
14 -_— 144 - B4
50% EMC SR 8 65 - b 21 0.1
50% EMC CC 3 40 Bl 3.6 6.4
B 154 148 835 R
g 165 180 13 B.5
13 221 437 1.7 16.2
§0% EMLC SA ] 2 20 1.5 1.5
50% EMT €C 3 19 20 1.3 1.3
+ 0.82% addilive A B 11 18 11 1.2
: 9 1k 13 1.0 - 34
13 38 ' "~ 86 24 6.6
16 B4 - 43 -~
70% WMC SR iH 75 7.5 02 02
30% WMG CC 3 k1 1654 20 1.0
6 16 - 5.5 33
g 76 39 53 32
70% WMC 3R o 26 26 tg 1.8
30% WMC GC 3 26 22 1.8 i4
+ 0.01% additive B B 23 19 1.7 13
: g 19 15 1.3 09
18R, Siraight ran.
GC. Catalytically cracked.
R¥. Rocky Mountain.
WT. Wes! Texas.
EMC Eastern mid-conilnent
WML, Western mid-confinent.
Taken wlth permission from Aelerence No. bb 122

Copyright 1855 American Chemical Saciety
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TABLE 42

Accelerated Stability Data on British Navy Diesel Fuels?

Period of Sediment {mean results) mg/100 mi2
_ storage’ A B R ] E __F

A.B.C.F? 2weeks 05 - 02 a8 - 162
Dand E 1 week 1A 28

ABLF 6 weeks 0.3 02 0.6 49,08
D and E 4 weeks . : 0.2 41 .
A.B.C.F 13 weeks 0.3 0.2 08 183
O and E_ 13 weeks 04 32

ABEF 25 weeks 0.2 a2 14 15.8
Dand E 25 weeks 0.2 2.2

ABLF 37 weeks 0.2 ' 0.2 1.6 133
Band E 41 weeks 0.2 1.2

ABLGF 53 weeks 0.2 0.2 10 8.7
O and E 65 weeks 0.2 1.1

ABLGF 71 weeks: 04 05 18 3.6
D and E 79 weeks Nil 3.1

ABEF 115 weeks 0.2 0.2 0.4 1.6
D and E 103 weeks 03 1.7

ABCF 117 weeks 03 0.7 1.9 1.7
Dand E 165 weeks . 04 16

! Biegel fuels generally meeting requirements of British Navy.

z Aecelerated Stability Test: olf aged for 16 hours at 99 © C [210 © FJ, sediment determined by fitering and weighing.
3 Period of tima ofl was stored in tanks prior to test.

4 Fuel F had higher sullur content and lower cetane number than atlowed by Royal Navy specifications.

5 This is regarded as an outlier result.

Taken from Relerence No. 92
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TABLE 43

Storage Stability Data on British Navy Diesel Fuels?

Peried of Sediment (mean results) mg/100 mi?

storage’ A B C D E F
ABGFH 2weeks 0.5 D2 04 . 16.0
Dand E 1 week ’ 05 3
ABLF b weeks 0.3 0.3 0.5 5.6
D and E 4 weeks 04 1.3
ABSF 13 weeks 0.3 0.3 0.7 250
b and E 13 weeks 0.1 30 .
ABCF 75 weeks 05 0.8 B9 15.4
D and E 25 weeks 05 1.5
AB.LF 37 weeks 03 03 0.7 51
Dand E 41 weeks a5 0.7
ABCGF 93 weeks 04 06 09 28
D and E 65 weeks 0.6 _l.ﬁ
ABLF 77 weeks 0.7 21 34 43
DandE 79 weeks _ ' 0.8 30 '
AB,CF 115 weeks 03 24 18 38
D and E 103 weeks : 14 13
ABLCF 177 weseks 1.6 41 3.2 46
D and E 165 weeks 15 3.5
AB.CF 380 weeks - 49 33 34
D and E 368 weeks 1.1 49
' Biese! fuels generaliy nieelinu requirements of British Navy.

2 Fuel aged 4 weeks at 48 °C (120 °F), se

3 Peried of time oil was stored in tanks prior to test.

A Fuel F had higher sullur content and Jower cetang num

Taken from Referance No. 92
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diment determined hy filtering and weighlng.

ter than allowed by Royal Navy specifications.
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 TABLE 45

Stability Data Comparison On Marine Diesel Fuelst

Accelerated stability Storage Stability
British static 16 hr at 85 °C [203 °F] 12 weeks at 43.3 <C
beaker test2, . {110 °F
Sample  Solublegum.  total sediment, Totai insoiubles, mg/100 mi Inseluble gum,
number g/ 180 ml mg/100 ml Bureau of Mines 0il campany mg/t00 ml

237 1]
238 0
242
243
245
248
258
257
262
263
2634
2638
264
265
267
268
268
210
L3
= -:.,--'.3
27
276
217
278
283
284
285
286
287
288
281
Fa'i]
308
310
an
312
323
330
335
341
355
364
365
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M. " Diesel Fuels meeting MIL-F-0016884(Ships) Specifications
16 hours at 98.9 *C{210 *Fi.
&fer 10 weeks in storape.

faken from Reference No. 1 g7



Results of Sample Analyses for Fuel Oil Diesel, Grade DF-11

TABLE 46

ASTM DB-2274, ASTM D-524,

ASTM B-381, Accelerated Carbon

Existent gum Stability Residue ASTM D-2850,

(mg/1C0 mi} {my/108 mi) (% wl) W.S.LM.
Spacification Limit MR2 2.0 max. 3,15 max. N.R.
ath. Month Sampling From '
Lab Controi® 10 0.9 0.07 20
Sampie Tank* 23 29 0.04 9
Gontral S§° 20 0a 0.05 -
Contra! We 19 H1 0.07 19
Coniral €7 21 0.5 0.66 -
Bth Month Sampling From _
Lab Gantral 18 10 0.05 18
Sample Tank 27 1.7 0.09 8
Control 8 22 1.1 0.85 -
Gontroi W 16 0.4 0.06 13
Confrol £ 19 pa 0.07 -
8th Month Sampling From
Lab Control 20 1.1 0.06 21
Sampls Tank 38 2.7 0.13 5
Control S 23 Dy 6.06 -
Contral W 25 0.7 0.08 n
Control E 20 03 0.07 -
12th Manth Sampling From
Lab Gontro! ' 25 1.1 0.06 20
Sampis Tank 58 33 0.19 3
Control § 30 11 0.07 -
Cantrol W 20 1.0 .07 10
Contral E 22 1.2 0.09 -

1Grade OF-1 Fual il Diesel mesting Military Specification VV-F-800.

2hot required for this specification.
30ne gallon of fuei stored at cantrolled laboratory temperalure.
4Fye! stored In 500-gatlon collapsible container.

SFuel stored in 55 gallon standard slive drab drum at ambient conditions.

8Fuel stored in 55 galion white drum at ambient conditions.

TFuel stored in 55 gallon drum with experimental solar reflect

Taken from Reference No. 69
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ive olive drab exterior coaing at amblent conditions.
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TABLE 47
Results of Sample Analyses for Fuel Qil Diesel, Grade DF-21

ASTM D-2274, ASTM B-524,

ASTM B-381, Accelerated Carbon

£xistent gum Stability flesidue ASTM D-2550,

{mg/100 ml) {mg/100 mi) (% wt) W.S.LM,
Spacifigation Limit N.R.2 2.5 max. 0.20 max. ' N.R2
4th. Month Sampling From -
Lab Control® 10 03 0.05 30
Sample Tank* 12 0.7 0.07 34
Gontrol 83 12 0.4 003 -
Cantrol We 13 04 0.05 z3
Cantrol E7 12 - 03 B.05 -
6th Month Sampling From
Lab Control 8 9.2 0.04 25
Sampie Tank 16 05 0407 g
Control 8 i0 04 0.0s -
Contral W 15 04 . 0.03 26
Lontral E 10 0.4 0.04 -
P~ Month Sampiing From '
LawContral B 0.2 0.04 20
Sample Tank 18 ' 67 605 7
Control 8 12 0.5 .04 -
Gontrol W . Nl 0. 004 22
Contrel E 19 04 0.84 -
12th Month Sampling From _ _
Lab Gontrol 7 g3 0.45 22
Sample Tank 22 a9 B EiF) 4
Control § 12 03 0.04 -
Control W n Qi 0.05 25
Cantrol E 13 - 02 0.04 -

'Grade DF-2 Fue! Oil Diesel mesting Military Specificatlon VV-F-800, high sulfur content.

Not required for this specificatien. _

30ng gallon of fuel stored at controlled laboratory temperature.

*Fuel stored in 500-gailon cellapsibie container.

SFuef stared in 56 gallon standard olive drab drum at ambient conditions.

YFusi stored In 55 gallon white drum 2t ambient conditions, - ' .

"Fuel stored In 55 gallon drum with sxperimental solar reflective olive drab exterier coaing al ambient canditions.

Taken from Reference Mo, 60
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TABLE 48
Results of Sample Analyses for Fuel Qil Djesel, Grade DF-21

ASTM D-2274, ASTM D-524, -

ASTM D-381, Accelerated Garbon
Existent gum Stability Residus ASTM 0-2550,
fmg/100 ml) (mg/100 mi) % wt.) W.S.LM.
Spesification Limit - N.RZ 2.5 max. 0.20 max. N.R2
4th. Menth Sampling From
Lab Control® 15 0.1 0.04 10
Sample Tank* 16 0.2 0.i0 6
Contral 85 b 0.1 0.06 -
{ontrol WS - 13 0.2 0.03 7
Contral E7 14 0.2 0.03 -
fith Month Sampiing Frem
Lak Contro! ' 16 0.1 8.03 7
Sample Tank 19 _ 03 . 0.08 5
Lantroi 8 14 0.2 0.05 -
Coatral W 13 0.1 0.03 5
Contrni E 14 0.1 8.03 -
8th Month Sampling From
Lab Contral 13 0.1 0.04 1
Sample Tank 22 04 0.07 4
Control 8 19 0.2 0.04 -
Contrel W 13 0.1 0.03 5
Controt E ‘ 18 0.2 0.04 -
12th Monih Sampling From :
Lab Cantro} 12 0.1 ' 0.03 8
Sample Tank 26 0.3 0.07 3
Gantrol 8. 14 02 0.06 - &
Control W 14 0.1 _ 0.03 6
Controi E 12 _ 8.3 0.04 ~

1@rade DF-2 Fuel Bil Diesel meeting Mliltary Specification VV-F-800, low suifur content.
Not required for this specification.

30ne gallon of fuel stored at controlled laboraiory temperature.

4Fyef stared in 500-gallon ceilapsible contalner.

sFuel storad In 55 gatlon standard olive drab drum at ambient conditions.

sFuel stored in 55 gallon white drum at ambient conditions.

TFuel stored in 55 gallon drum with experimental solar reflective olive drab exterior coaing at ambient conditions.

Taken from Reference No. 69
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TABLE 48

Results of Sample Analyses for Fuel Qil Diesel, Marinet

ASTM D-2274, ASTM D-524,

ASTM D-3B1, Acceleratad Carhon

Existent gum Stability Residue ASTM 0-2550,

{mg/100 mi) {mg/100 ml} {% wt) W.S.LM.
Specification Limit N.R. 2.5 max, 0.20 max. N.R.2
4th. Moath Sampling From
Lab Control? 21 0.6 0.02 20
Sample Tank? 52 18 - an7 b
Gontrat 8% 29 0.3 0.02 -
Control W8 k] 0.5 .04 18
Gontrol E7 25 0.7 _ 0.04 -

* 6th Menth Sampling Fram
Lab Control 34 6.5 004 15
Sample Tank 68 29 0.18 12
Controi § 41 1.0 0.08 -
Control W 30 1) 0.97 19
Controf E 36 | 0.04 -
“. " Month Sampling From

Lab Contral 30 0.7 0.05 18
Sample Tank 54 - 31 0.19 10
Gontral 3 28 1.5 6.10 -
Cantrol W _ 6 1.3 0.09 15
Controt £ 40 1.1 6.1 -
12th Moni% Szmpling From
Lat Gontrol 36 0.8 0.07 21
Sample Tank 66 3.8 . 0.24 3
Contra! § 30 1.7 0.11 -
Control W 34 - b8 0.10 18
Control E 43 1.5 0.09 -

IFuel Bil Diesel, Marine. meeling Military Specification MIL-F-15884.

Net required for this specification,

*0ne gallon of fuel stored at centrelled laboratory temperature,

4Fuei stored in 500-gailan collapsible sontainer. _

SFyuel stored In 55 gailon standard olive drab drum &l ambient conditians.

SFuel slored in 55 gallon white drum at amhient conditions.

Fuel stored In 55 gatlen drum with experimental sslar reflective olive drab exterlor coaing at amhient conditions.

Taken from Reference No. 59
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TABLE 50

Particulate Contamination Values?
for Diesel Fuels Stored in
100 BBL Tanks at Ambient Conditions

mg/500 ml.
Storage Interval, months - Fue! A? Fuel B? Fuel C? Fuel D2
1 17.8 30.5 223 11.8
i 8.3 2.7 15 8.5
3 6.7 mn1 41.5 147
4 23 8.9 35 115
9 0.8 3.7 31 6.2
B 2.612.8) 3.2 (5.6 2.7 4.4 48 (6.2)
7 39 6.5 45 1.8
B 23 1.1 08 35
9 1.4 03 13 2.2
10 2.5 0.2 0.7 20
1 20 34 2.1 25
12 3332 24 14.8) 38(1.8) 3.5 {6.6)
18 10 06 2.7 31
18 2.4 (2.6) 1.0 {2.0) 0.8 (2.0} 2.712.8)
21 _ 2.1 ' 1.5 29 49
24 0.2{1.2) 0.8 {0.4) 1.1 [2.1] 1.7 2.3)

1Walues shown were averages of top, midd!a and bottom samples. Those values shown in parenthesis
are 1he laboratory control sampie resulls.
ZDjesel fuels meeting Fed. Spec. WV-F-800a.

Taken {rom Reference No. 70
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