TABLE 51

Existent Gum Values®
for'Diesel Fuels Stored in
160 BBL Tanks at Ambient Conditions

mg/100 ml,
Storags Interval, months Fuel A2 Fuel B2 Fuel G2 Fual D2
1 2.3 83 59 143
P4 14 95 10.4 148
3 16 58 12.1 218
4 B.1 12.7 11.9 22.1
§ 2.6 55 11.0 182
G 3.3[3.2) 12.7 [B.6]) 13.0(5.4) 21.5114.8)
7 43 148 148 21.0
8 349 15.7 17.1 204
g 44 117 19.5 1.7
10 38 173 16.3 25.7
11 a9 25.7 20.0 33,
12 46 (8.4) 15.2 {26.0) 207 (6.2) 35.6[13.4]
1] 38 . 127 21.h 33.0
18 3918 1.7010.0) 18.6 (5.0} 25,3 [14.2)
21 8.1 134 212 26.8
24 1.7 5.6 13.8 (0.0 24.0 (8.6 273 (15.0)

'Walues shewn were averages of top, middie and bottom samples. Those vaiues shown in parenthesis
are the laboratory contral sample resulis.

?Djesel fuels meeting Fed. Spec. VV-F-B00a.

Taken from Reference Na. 70
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Accelerated Stability Values! For Four Specification Diesel Fuels

TABLE 52

mg/100 ml
8torage Interval, months Fuel A? Fue! B2 Fuel €2 Fuel B2
1 0 0.1 8.1 0.7
2 ] 0.1 [+ 0.5
3 6.2 0.1 0.1 0.6
4 0.3 03 8.3 0.7
5 0.3 0.1 i} 30
6 0.100) 0.110 0.2[0} 0.6[0.6)
7 ] ] 0.1 0.7
2 0.1 0.2 135] 02
g 0.1 "0 0.2 0.5
10 L] 0.1 . N4 0.6
" 0.2 0.2 0.3 0.6
12 1.3]0.3} 0.1[0.1) 8.4{0.! 1.111.4)
18 6.2 0.2 0.8 1.2
18 0.3(0.3) 03(0.1] 1.0(0.2) 1.4{1.8)
21 0.2 0.1 1.5 2.4
24 0.10) 0.1¢0.1} 0.410.2) 0.8(0.8)

1Walues shown were averages of top, middle, and gottam samples from 100-Bbi steel tanks.
Those values shown in pargnthesis are the laboratory ceatrel sample resulis.

20iese] fuels mesting

Federal Specification VV-F-800a.

Taken from Reterence No. 70
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TABLE 66

Deposit from Diesel Fuel Spiked with
Nitrogen Compounds’

Deposit?
Spiking compound fg/mm?} x 107

Controi (no spike) Bo+0.2

Pyrrole . 19.6 + 3.6
N-Methylpyrrole 348+03
2-Pyrralidane 20.7+35
1.2, 5-Trimethyipyrrols 151 +35
Indole 19602
N-Methylindote 21.3+32
2-Methylindoale 228+1348
3-Methylindoie 173+ 3.1
indoline . 19108
N-Ethylcarbazule 23612

Pyridine 219 £ 23
2-Acetylpyridine - 210+46
2-Methylpyridine 13608
4-Methylpyridlne 17006
2-Ethylpyridine 11.8+08
2.6-Oimethylpyridine 18748
2,4,6-Trimethy(pyridine 181 +21

Quinoline 15.8x1.2
2 A-Dimethylguinoline 215+089
7.8-Benzequinoline 151 £1.0
8-Hydroxyquinaling 172 £ 0

¥ Aged at 121 °C [249.8 °F].
? Gum deposited on microscope cover slip.

Taken from Reference No. 143
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TABLE 67

Sediment Formation with Various Pyrroles and
Indoles after Storage at 43.3 °C (110 °F) in Various Test Fuels?

Lavei Total Sediment [mg / 100 cc}?
. Added 1 14 28 g6 80 12
Nitrogen Compound [ppm Hp? Days Tays Days Days Days Days
Normai Decane
2.5-Dimethylpyrrole [DMP} 730 - 44.1 102.6 - - -
_det Fuel
omp 1500 - 108.5 a7 586.3 — -
750 - 613 140.5 260.8 3219 -
154 - [1%:] 18.3 412 - -
1.2.5-Trimethyipyrroie [TMP) 750 - 33 103.9 2180 - -
150 - .1 135 216 - —
2-Methylindole 1500 - TRACE 146 25.8 - -
il - 04 114 1439 - -
150 - ¢ TRACE 0.5 - -
3-Methylindoie 1500 - 4.0 1.0 03 - -
' 750 - 1.1 a4 0.9 - —
150 - 0.1 1.0 05 - -
_No. 2 Diesel
DMP 1500 - 182.8 397.0 7958 - -
750 247 856 2458 3620 4226 -
150 - 239 409 745 895 -
T™MP 1500 - 82.b - - -
750 - - 17.1 - — -
150 - 160 284 66.9 - -
2.4-Dimethyl-3-athylpyrrole 1500 : - 198 263 - - -
Pyrrofs 1500 - 0.7 aa 1.0 — -
1-Phenylpyrroie 1500 ' - — L 0 — -
1-Methyipy-role 1500 - 0 0 6.7 - 4
2-Methylincole 1500 e TRACGE 130 26.4 - —_
© 780 - 0.4 94 15.0 - —
150 - . 29 5.0 3.2 - .
3-Methylincole 1500 - 0.7 05 45 - -
' 750 - 0.2 0.2 1.7 - -
150 - 0 0.1 11 - -
Indole 1509 — . THRACE 14 1.0 - -
1,2-Dimethylindots 1500 e 0 H 0 - 29
2.3-Dimsthyiindole -+ 1500 - 4 TRAGE 6.4 - 22.0
2.5-Dimethylindoie 1500 - 0 TRACE 32 - 86
Cartazole 1500 - i o 0 - -

' Dark storage; average of 2-10 replicates. :

2 Sum of insatuble and adherent sediments carrecied for bianks [diesel anly); blank corectian: 14-day 0. 2B-day 0.5: 56-day 0.5 my / 100 ce.
3 Based on Nitrogen, i.e. 150 ppm means 150 ppm Nitrogen not 150 ppm pyrrote; wt/velume basis, i.e. 150 ppm mg N/100 co difuent.
4 Yields about 9 mg / 100 £¢ an 120 days’ storage.

' Taken from Reference No. 38 146
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TABLE 68
Etfects of Variaus Alkylated Nitrogen Heterocycles on
Sediment Formation in No. 2 Diesel Fuel

Total Sediment (mg/100 cc) After?

Nitrogen Compound3 Z8 Days B6 Days 112 Days
Pyrazole
3-MethyH Trace 1.0 1.0
4-Methyl 0 H 0.2
- 3.5-Dimethyl? 0 ' Trace 80.9
Pyrazine
Z-Methyts 0 1.0 -
23-Dimethyl 0 Trace 07
2,5-Dimethyl 0 Trace 2.0
2.6-Dimethyl t Trace 0.5
Pyrrolidine
N-Mathyl® 0 0 300
2,5-Dimethyl 0 Trage 11.5
Plgerazine
N-Methyl 1] 0 5.1
N, N-Bimethyi 0 0 1.2
2-Mathyl 40 7.0 _ -
Z.5-0imethyl 0 Teace 178
.. 2,5-Dimethy! i} Trage 24.3
»+ dquinoline 0 0 0
Quinaline
2-Methyi [Quinalding) 1.8 4D 50
2,6-Dimethyl 0 Trace a7
1,2-Dihydre-2,2,4-trimethyl Trace 166 -
Piperidine :
2-Methyl Trace ) Trace 132
3-Methyl Trace . Trace 15.7
2.5-Dimethyt g 0 21
2,6-Dimethyl ] 0 38
Misc. Heterocycles
1-Azaindols 63 8.7 : -
2-Methyibenzoxazole a - Trace Trace
2-Methyihenzothiazole 0 Trace Trace
3-Methylpyridazine 42 40 -
Non-Heterocyells N Compeunds
n-Undecylsyanlde 0 0 Trate
Trioctylamine 0 ! ]
m-Talyinitrile ] ] Trace

IStarage at 43.3 °C (110 ° F] in dark

2Sum of insoluble plus adherent sediment; carrected for biank; average of 3 replicates unless otherwise noted.
3Added at 1500 ppm N levs! |wi/vaf). .

3" plicates.

5. aplicates.

;i—ten trom Reference No. 39
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TABLE 72
Summary of N-N Interaction Studies?

Tims
Fugl Compound A Compound B [Rays) Type? Significanced
No. 2 Digsel  OIMP T™P 14 Pos. Highly significant
28 Pos. Significant
66 Pos. Highly significant
Diessl DMP T-Methyloyrroie 23 Neg. " Signifieant
Digsel oMp Pyrrole 28 Neg. Highly significant
1] Neg. Significant
17 eg. Highly significant
Diesel DNViP+ 2-Methylindole* 28 Neg. Highly significant
_ 56 Neg. Significant
Dlesel OMPs ~ 2-Methylindotef 14 Nane -
21 Neg. Significant
73 Neg. kighly signifisant
Dtesel omp 3-Methylindoie 2 Pos. Doutithul
80 Pas. Significant
Diese! DMP Trioctylamine 28 Pos. Roubtul
] Pos. Signiicant
Piesel NP Tripropylamine 29 None -
T Nane -
Diesel TMP Isoquinoline 28 Pos. Doubtful
. 13 Pos. Highly signiticant
Diesel 2-Methylindola 3-Methylindale 28 Neg. Highty signilicant
56 Neg. Highly sigrificant
JP-8 DMP TMP 28 Fos. - Highly significant
JP-B mP 2-Methylindole 28 Nong -
13 Pos. . Rouhtiul
JP-8 ame Tripropytamine 28 None -
73 Pos. Coubtiul
JP-8 OMP Isequinaline 28 Pos. Highly significant
73 Pas. Highty significant
JP-8 ame Triosiylamine 28 None -

1Thres or mare replicates; 43.3 *C {110 ¢ F storage; BMP = 2.5-dimethyipyrrole,

TMF = 1,2 B-trimethyipysrole

2Pgs = “pasitive” interaction. two compounds together give more
sediment than sum of same compounds lested separately: nag =

“Ragalive”, two compounds together give less than sum of same cnmpaounds sepayately

38tudents’ 1" test

ADMP a1 150 pam N; 2-methylindole at 1350 ppm H.

5Bath at 750 ppm N.

" en from Reference No. 38
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