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Nitrogen Content of Crude
JOHN S. BALL. M. L. WHISMAN, «»vp W, J. WENGER I)(‘I l'()l(‘llllls

Petrolemn and Qil-Shale Experingent Station,
Bureau of Mines, Laramie, Wyo.

I order 1o make Burcau of Mines analyses
ol erude oils more uselul, the value of in-
cluding a determination of aitrogen con-
tent was investigated,

Nitrog=n contents of 153 erude petroleums
from all parts of the United States were in-
vestignted.,  In general, the more asphaltic
crude oils eantained the higher nitrogen
contents and the bulk of the nitrogen was
in the high molecular weight portion of
the oils. Correlations were developed be-
tween the Conradson carbon residue of
the oil and the nitrogen content for oils
from partieular geological periods.

The nitrogen content of petroleam frace-
tions is assuming considerzble importance
beeause of its adverse effect on cracking
catalysts and on stability of finished prod-
acts.  Consequently, generalizations  as
to the a vut of nitrogen in the erude oil,
and information as to its boiling-range dis-

tribution wre ‘mportant in the selection of
cermde stock« for  particular operations.
Correlations of nilrogen content with
geologie nge may give clues as to the origin
and proecss o conversion of petrolenm.

HILE the presence of nitrogen in crude
‘ petrolenms has been well known for
many vears, attention has recently been di-
rected toward it because of its adverse effect on
eracking catalysts (7, 5). Some evidence is
also accumulating (#, 10) to indicate that it
may contribute to “wrmation of gum in refined
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Em har FJ.-{:"-'F""'D’ 20 0. (T 0. 083 necessnry  for complete con-
{ 3 T i ¢
R‘, ar o ;&;‘,..,,h,:, o . -+ {9 1 1o oL version of the nilrogen were
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Arnaey iloax (0 5.0 .10 U Bamples econsisting of Jess
I [ o el Frioet) 0. 20 10 8. o 004 than 1 gram to 2 grams were
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Figure 3. Crude Oils Produced from
Carbomierous 'criod

Formation. of

Tampico erude afls were an yvaed for nitro-

gen. The results are shown in Table VI

CORRYL JTTIONS

Tublide [ shows that the high nitrogen contents seem always to
e a=suciated with high residuum values and Tables IV and V
snow that the pitrogen seems to be chiefly in the residuum
Therefore, & property associated with the residuum should give
the beot correlation.  Such o property s the Conradson earbon
residue (1) which is determined on the residuum and caleulated
to the crude basis.  Plotting mitrogen content ©ersus carbon
residue resulted in w graph containing several grounings, The
California oils—noted for their high nitrog ' contenis —gave a
steep curve, the oils from Mississippi gave s flat curve, and the
re.aninder were intermediate.  This suggeded that a geological
COrre

might be possible, as the California oils were pre-
dominantly from Tertiary formations, while the Missisaippi
oils were from Cretaceous formations

The oils from Tertiary, Cretaceous, and Carboniferous forma-
tions are plotted 1o Figares 1, 2, and 3. A straight line was
drawn, using the method of
least squares. The constants

Taprt 111, Nrrroagx CoxteEsts AxD OTHER ProrerTies or Suare Ons

for the equations of these
curves noe given in Table VII,

C together with similar data for

Qravity, Sulfur Restdunm e Nitrogen, . 3 _—

Oy Retort S Weight %  Valuma l Weight \\'n‘-lgl‘:‘r“'; other geological periods.  Be-
\ustralin Pumpherston 2.9 0. 56 7.2 11 "'lllu“_‘ of l'?"" small number of
France |‘-I.m 2 0 :: }: 1 :; : oils investigated, the data for

Marecaux 24.5 i fl 2 . .
a.p 24.8 9 a1.8 1.8 the Jurassic, Devonian, and
‘umplers ol 20.5 ! p T .
Beotlund i'u:::{l:::-:: .'.‘.; 1 :: ::.: 1 : L\' Ordovician periods may not be
Bouth Alfries Balormn T 0 a1.8 2.2 significant.
ri|'-mn Pumpherston 7.9 1} 18.0 [N “ﬂl_"" S . =
Sweden {tr-rlmahnlm 13.3 1 218 a7 Use of this correlation to
AAngstrnm 43 4 [} 0.3 st b . . <1 .
United States ,\'-'l'-ll' 198 v 45.8 3.4 caleulate per cent nitrogen,
Pumpherston a5 0 127 1.8 nowi : o8l
Union Oil Ca. 8.2 v 48.0 3.7 koowing ihe Do . Ndus
and the geological peric @ or
system, resulte in an average
deviation of 0.0399 nitrogen.

Tasie IV, Boiuive Raxce DistriBurioNn oF NitroGEN oN Tunee PETROLEUMS The deviations in  various

Winkleman Dome, Wyo. Sage Creek, Wyo. Steamboat Butte, Wys. ranges «'{f nitrogen content are
Nitrogen, Total Nitrogen, _ Toual Nitrogen,  lotal shown in Table VIII. The
welght 7 nitrogen, ¢  weight % nitrogen, % weight % nitrogen, % average deviation represents

Cruca 0.21 100.0 0.28 100.0 0.1¢ 100.90 sbout 209 of the total nitrogen

Residuum 0.60 91.3 A3 u2.e 0. .44 B7.5 resent

hackon 14 TS S T ¢ S+ SR g

‘ruction 11 ) 2.4 1.8 Q.008 3.1 i

Fraction 13 0038 1.4 0.05 i1 o 3] A correlation between sulfur

;rlctlun lf -‘: OIJI: (l’ 2 3 gz g.q 0 030 1.1 content and nitrogen content

raction 1 002 1 4 0.024 0. 3 v

Frastion 10 0.005 _01 0003 a1 might be suspected. Upon

1007 TR 1006 plott...g, somewhat similar

relationships as with earbon

VO\.. 43, N'i la.
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Tante V. Per Cenr or Nimnoaes Prespsr v Resipvcuos

Nitrogen in

Nitrogen Remihuum .
Petroleum Weight 73 Welghs = Tutal Nitrogen

Sehuler, Ark 0 on 0 KS 9
Heddol borg, Miss [T 0 1.0
Dowp Wiver, Mich 0n.12 0.3 N
Midway-Sonset. Calif 0 a8 1 WA A
‘elina, Okla 0.2 i CCR]
Rtes, Tu i i 0 a7 5
Ilrumu *ulo 0 s 0.3 10 O
nllns, Wy 0,38 0.3 .4
Durlsjr Wye, 0. 0.4 o 0
Pilor Rutte, Wyo, 03 0. 5 w5 4
Karl, Groees 0.17 o 4.1

Cirole Rudge. Wyn 0. 43 0. 50 us "

Taste VIIL. Egquamiox Cosxsrasts vor Conves RELariNg
CARBON [EsipUe axp Nrrwooes Covresr

LI

[nteroepi L Nitrogen
Geologioal Neriod "t Nitrogeu ¥ Carbon Hesidue
Carboniferaus 40 01y 00
Cretaceois #0015 a0
Devanian +0.018 0 01
Jrirnssie 4+ 0. oG 0 03
Ordovirian w3 019 TR
Tartiary +0 016 0 D6

residue were exhibite !} bul these were no! so elose to steslghts
line relutioaships and = e exceptions wer  apparent

PISCL SS10N

The use of nitrogen eontent 48 & means of identiflying source
beds in which petroleumn originated seems to show some promise,
The ratio of per eont nitrogen ta Her cent carbon residue appears
to be an indiention of the geologieal origin.

These ratios for petroleum from various geologival periods are
Tertinry, 0.065, Cretaceous, 0011, Jurassie, 0.012; Carbon-
iferous, 0.030; Ordoviclan, 0.068; and Devoniazn, 0.019. The
naturally oceurring bitumens correspond somewhat to  these
ratios, the three of Tertiary origin having ratios of 0.076, 0,070,
and 0,078, while that from the Cretaceous has s ratio of 0.032,

Tanes VI Nirrooss CoNTests oF Asrianrio CoNsTITUENTS
oM Onkaos Basty, Wro, AND MEXICAX Aseuanms

\n;n“ (-

Oregon Tasin qu;-mu
Crde o d A%
T penetration asphalt (TN 0.5
a 14 0 05
0 _Ro 0,78
(L] 1.04

The shale oile give values for the ratio rangisg from 0,102
1L.O47T, detinitely indicating their diferent ehars eter

Bulfur content (ails to show ae close s relationshap with nitrogen
content us earbon rosidue.  Thie sminy be beenuse §t 8 derived
from two sources organie starting moeaterial and rt'durlinn of
INOrgani sulfatos Nlhngl‘li on the other lll.l.lu’ is derived
ehiefly from the organic source materal
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Most o the samples of erude oil wers muide available through
11 M. SBmith, Bureaw of Mines, Bartlesville, Okla.  The saaplos
of asphialtic oils, resing, and ssphaltones were contributed by K. E.
8t weld and R, L pabhard of this station,
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o o o vinrion., Pt t 032 to 3 to an Mo for Petroleum
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